Energy Resources Stations Activity e Pge * |

Station #1 | INterPretiNG INfoGRAPHS

EARTH:
What Renewable Energy Sources Is the World Using?
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| Identify and explain each of the energy sources (5) lustrated in the infograph.

2. What do the whife and black circles imply in Terms of energy production and use?

3. Identify the countries that are using each of the energy sources (5) What do they all have in common?

4 Inatleast 4 senfences, explain how access fo technology may have an impact to what energy sources are used?
THINK- industriaized vs. non-industriaized nations
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Station #2: nterpretiNG GRaPrs

Renewable energy, end of 2008 (GW)
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Briefly describe what is happening in the larger graph above.

- Which renewable energy source is most widely used?

- Sorf the power sources above in the larger graph info the cafegories below:

HYDROPOWER

BIOMASS

SOLAR

GEOTHERMAL WInb

- Look closely af the smaller circle graph fitled /oral vs Aenewable Describe what the graph is demonstrafing
and describe the role that nonrenewable power has on our world energy sources in at least 4 senfences
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gTﬂlTiON 3- INTERPRETING DIAGRAMS

Look carefuly af the diagrams below and answer the questions.
HYDROPOWER PLANTS WIND POWER TURBINE

® High Head/Law Power S g
Existing Hydroelectric Plant N o Y,
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-

GEOTHERMAL

| Briefly summarize the diagrams above.

2. Look carefully at the diagram labeled HYDROPOWER. The light areas are where the existing hydro-plants are
located Describe what the environment needs fo look ke for the hydro plants fo exist there?

3 Look carefuly af the WIND POWER TURRINE diagram  Predct what areas could have the most access to wind
and write it down |F dark areas are areas where the wind is the greatest, are they the same as what you
predicted? Explain

4 Describe where you would you would put geothermal power plants

5 Which renewable energy source would be best fo use and why?


http://www.nationalatlas.gov/articles/people/IMAGES/energy_hydromap_lrg.gif
http://www.nrel.gov/wind/wind_map.html
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Sration # 4 AN/ND PNerey

For hundreds of years, humans have used wind fo pump wafer or grind grain, usually with small windmils
Large, modern wind furbines are used fo generafe electricity, either for individual use or for contribution fo a utility
power grid Wind turbines usually have two or three blades and, because winds above the ground fend to be
faster and less turbulent than those near the surface, the turbines are mounted on fall fowers fo capfure the
most energy As the blades turn, the central shaft spins a generator fo make electricity

In recent years, wind has become an increasingly attractive source of renewable energy — wind energy is
the world's fastest-growing energy fechnology Wind furbines placed atf sites with strong, steady winds can
economically generate electricity without producing pollufants. The power in wind increases rapidy with its speed,
which means that locating windmills in areas of strong winds is crifical The sfrongest winds in the United States
tend fo be in Alaska, the western United States, and the Appalachians. Wind power currently supplies about |/ of
Unifed Stafes electricity needs, buf capacity is expanding rapidly Although wind will contribufe more to the Unifed
States electric supply in the fufure, ke hydropower it cannot be expected fo supply all of our electric needs.

While wind power helps the environment by producing electricity without producing pollution, there can be
negafive environmental impacts of wind power generation, including wildife deaths However, recent sfudies
suggest that the number of birds and bafs killed by collision with wind furbines is far lower than the number killed
by colisions with other fall sfructures such as buildings. Appropriate
sitfing of wind farms and individual furbines can reduce the impact on
widife Noise, which was a problem with older turbine designs, has
mostly been eliminated through improved engineering

| Describe what the furbine of wind enerqy looks lke. Describe
how they work I

2. Where are the strongest winds in the United Stafes? Why do
you think they are there?

3 Why has wind become an aftractive source of energy? What
percenfage does it supply fo the Unifed Stafes now?

4 What are some of the negative impacts of Wind energy?
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Station #5: JryproeLectric “Powier

Hydropower refers fo using water to generafe electricify Water is the most common renewable source of energy in
the Unifed States foday Many hydroelectric power plants use a dam on a river fo store wafer Water released from
behind the dam flows through a furbine, spinning it, which then turns a generafor fo produce electricity Electricity
generated this way is known as hydroelectricity, and it accounts for about 77 of the electricity used by the nation
Hydroelectric power doesn’t necessarily require a large dom — some hydroelectric power plants just use a small canal
to channel the river water through a furbine A small or micro-hydroelectric power sysfem can produce enough
electricity for a home, farm, or ranch
The Tazimina project in Alaska is an example of a diversion hydropower plant No dam was required Dam sites for
hydropower plants are limited both by avaiable rivers and by competing uses for those rivers, such as recreation,
tourism, indusfry, and human setflements Because of such Imifations, wafer power could never generate all the
electricity used in the United Stafes In addifion, environmental impacts are considered when locating dams.
Whie all hydroelectric dams have some environmental impact, the impacts vary widely, and current regulations and
policies attempt fo address environmental concerns. A dam may either create a reservoir or may be a run-of-river
project that does not sfore large amounts of water but simply takes advantage of a river's nafural flow. In addifion to
power, dams often provide ofher benefits such as recreation opporfunities on upstream reservoirs, habitat for a wide
variefy of aquatic and ferrestrial species, diversion of water for irrigafion, and contral of desfructive flooding and
environmenfal damage downstream
Hydropower is one of the least expensive sources of electricify and areas with good sources of hydropower fend fo
atfract industries with large needs for electricity Major hydroelectric dams in the United Stafes are found in the
Northwest, The Tennessee Valley, and on the Colorado River.

| Describe how hydroelectric power works

2. Does hydroelectric power need a large dam? Explain
3 What Imifs where a hydroelectric dam is located?
4 Descrbe some (at least 2) of the pros and cons relafed to hydroelectric power.
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Station #6: SoLar {eoNoLoGY

Solar technologies use the sun's energy to provide heat, light, hot water, electricity, and even cooling, for homes,
businesses, and industry Despite sunlight's significant potential for supplying enerqy, solar power provides less than |/
of US energy needs This percenfage is expected fo increase with the development of new and more efficient solar
technologies.

Different types of solar collectors are used fo meet different energy needs Passive solar building designs capture
the sun's heat fo provide space heafing and light. Photovaltaic cells convert sunlight directly fo electricity Concentrating
solar power sysfems focus sunlight with mirrors fo creatfe a high-infensity heat source, which then produces steam or
mechanical power to run a generafor that creafes electricity Flaf-plate collectors absorb the sun's heat directly info
water or ofher fluids to provide hot water or space heating And solar process heating and cooling sysfems use
specialized solar collectors and chemical processes fo meef large-scale hot water and heating and cooling needs.

Solar technologies produce few negafive environmental impacts during collector operation However, there are
environmentfal concerns associafed with the production of collectors and storage devices. In addition, cost is a great
drawback fo solar power. Although sunlight is free, solar cells and the equipment needed fo convert their direct-current
outpuf fo alternafing current for use in a house is expensive. Electricity generafed by solar cells is stil more than twice
as expensive as electricify from fossi fuels

The parabolic Troughs that make up this concentrating solar power system generafe power from the sun on a large
scale in Galifornia only operate during daylight hours. In confrast, a coal or nafural gas plant can run around the clock,
which means the cost for buiding the plant can be spread over many more hours of use  Around the Unifed Stafes,
avalable sunlight varies considerably as a result of differences in cloud cover and latifude, and also varies with the
seasons. In The summer, longer daylight hours and a higher sun angle provide more solar power, compared fo the winter
when the sun is up for fewer hours and atf a lower posifion in the sky These variations must be Taken info considerafion
when planning solar collection faclities

| Describe how solar fechnologies work

2. What are some uses of the solar technology?

3 What are the pros and cons of this indusfry?

4 Why do you think that an energy source so easly available is nof more steadly used? Explain
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Station #7: PossiL QueLs

Fossil fuels are not a renewable enerqy resource. Once we've burned them al, there isnt any more, and our
consumption of fossi fuels has nearly doubled every 20 years since 1900 This is a parTicular problem for o, because
we also use it fo make plastics and many other products Coal, oil and gas are called "fossil fuels” because they have
been formed from the organic remains of prehisforic plants and animals Coal is crushed fo a fine dust and burnt. Ol
and gas can be burnt directly

The steam that has passed through the power stafion's furbines has to be cooled, To condense it back info water
before it can be pumped round again. This is what happens in the huge “cooling fowers" seen at power stafions. Some
power stafions are built on the coast, so they can use sea wafer fo cool the steam insfead However, this warms the
sea and can affect the environment Coal provides around 28/ of our energy, and oil provides 40/ Burning coal
produces sulfur dioxide, an acidic gas that confributes fo the formation of acid rain This can be largely avoided using
"flue gas desulphurization” fo clean up the gases before they are released into the atmosphere

Crude oll (called "petroleum’) is easier to get out of the ground than coal, as it can flow along pipes. This also makes it
cheaper fo transport Nafural gas provides around 20/ of the world's consumption of energy, and as well as being
burnt in power stations, is used by many people fo heat their homes. It is easy fo transport dlong pipes, and gas
power stafions produce comparatively little polufion

Basically, the main drawbach of fossi fuels is pollution. Burning any fossil fuel produces carbon dioxide, which
confributes fo the "greenhouse effect”, warming the Earth Burning coal produces more carbon dioxide than burning oll
or gas. It also produces sulfur dioxide, a gas that confributes fo

acid rain. We can reduce this before releasing the waste gases )

info the atmosphere. Mining coal can be difficult and dangerous NDn Henewable Energy
Strip mining destroys large areas of the landscape.

| Describe the three main outputs of fossi fuels

2. Some scienfists claim that fossil fuels are technically .
renewable. Why? Fossil Fuel O /-‘ “]
Coal

3. Identify af least 2 pros (posifives) and 2 cons (negatives)
for each type of fossil fuel:

a O %ﬁ
b Coal d
¢ Natural gas e Fustol Lt
4 Do you think “our consumption of foss fuels has nearly
doubled every 20 years since 1900°7 Explain &
N-mear
Malural Gas
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