Wind Energy: 
Wind energy is energy form the wind that we use. How does it work? We use wind to turn a turbine which turns a magnet. If wire is coiled around the magnet, when it spins, the magnetic field of the magnet has electrons aligned, causing the electrons in the wires to flow in the same direction. Wind energy is an alternative to burning fossil fuels. When we burn fossil fuels, we release Carbon Dioxide into the atmosphere. Carbon Dioxide isn’t a bad thing. It’s a good, important gas that our plants need to go through photosynthesis. However, when we increase how much Carbon Dioxide is in our atmosphere, it traps more heat which raises temperatures. When Wind energy is renewable and inexhaustible. We can’t run out of it and it’s a free resource. We don’t have to pay for wind, unlike coal or other fossil fuels. Once the turbine is made, wind turbines don’t cause pollution. They can be unique features of the land. Wind turbines are good for remote areas. They are available in a wide range of sizes. The government gives incentives for using wind turbines, like tax deductions. Prices for wind turbines have decreased over the years. The operational costs are rather low once built. It has great potential and is growing substantially in the world as a leading alternative to burning fossil fuels. A single wind turbine can power 500 homes. It is the #1 alternative energy in the United States. 
There are some disadvantages to using wind energy also. Wind turbines can sometimes kill birds or wildlife. Also the strength of the wind isn’t constant and some places don’t have much wind at all. These locations would not be a good site for wind turbines. Wind turbines are noisy and you wouldn’t want to install them too close to someone’s home. Pollution does occur when wind turbines are being produced because we have to use fossil fuels to make turbines. You need a lot of space for wind turbines. They can take up a lot of space. Turbines are made from expensive materials like titanium. They are also expensive to set up. Wind turbines can be unsafe in storms and high winds. A lot of wind farms are far away where there is a lot of free space to set them up. This means we have to pay a lot to transport the electrical energy generated in those remote locations. 

Hydroelectric Energy: 
	Hydroelectric energy is energy we use from falling water. Hydroelectric energy is found in reservoirs or dams. It is a renewable resource. How does it work? A dam holds water. There is a slide, of sorts, called a penstock with a door, or intake. The water flows through the intake and falls down the penstock. This falling water causes the turbine to spin. Since the turbine is connected to a magnet, the magnet spins. The magnet has wire coiled around it. When the magnet spins, because it’s electrons are aligned, the electrons in the wire flow in the same direction, thus generated electricity. Hydroelectric energy doesn’t “use” water in that all of the water is returned to the source. The water just moves through the hydroelectric power plant to turn the turbine and then it returns to the source. It can generate electricity 24/7, unlike wind energy, which requires constant wind, or solar energy which requires sunlight. Hydroelectric energy is not only renewable but also inexhaustible. Hydroelectric energy accounts for 96% of the worlds renewable energy. It provides better water quality due to the systems in place to filter and transfer the water. The dam used to hold the water that will then fall down the penstock can also provide recreational uses such as camping grounds, fishing and water sports. Hydroelectric energy has huge potential. There are already a lot of dams all around the world that were originally made to prevent flooding. These dams could easily be converted into a hydro power plant, with much of the infrastructure already in place. 
	Some disadvantages of using hydroelectric energy is that it can harm or kill wildlife such as fish and can destroy habitats. Also, it requires water, so in dry locations, this is not ideal. A solar panel would be better for deserts. The creation of dams can cause flooding. Hydro power affects other rivers and streams, draining them. If there is a drought, the hydro dam is worthless in terms of electric energy generation. Hydroelectric energy power plants and dams take up a lot of land and space and many cities can’t afford to lose that much realty space with such high population demands. 
	
Geothermal Energy: 
	Geothermal energy is thermal energy from below the earth’s surface. We find geothermal energy in the ground. It is a renewable form of energy.  Geothermal energy uses a turbine to generate electricity, similar to a wind turbine or a hydroelectric power plant. Steam and heat from below the earth’s surface is uses to turn a turbine and generate electricity. The overall cost is cheaper than using fossil fuels. It doesn’t take up much space since it’s underground. In fact, it has the smallest land foot print of any resource, so if there isn’t much space or land, digging and placing a geothermal unit under buildings or homes would be a great solution. This could prove very helpful with the rise in populations of dense cities. Using geothermal energy causes no air pollution. It also doesn’t fluctuate in productivity like solar or wind. It is not depended on weather since it is under ground. 
	Some disadvantages of using geothermal energy to generate electricity are that the prime sites for a geothermal location are very specific. You can’t just set this system up anywhere. Sometimes the rock is too hard to drill through. Other times, a preexisting building wouldn’t withstand the digging from below. At first, the cost to install a geothermal unit is expensive, $10,000-$20,000. However, once it is set up, it is much cheaper. Overall, it will be a good investment once paid off. It will save you money in the long run, but it will be painful to pay for in the initial purchase and installment. An effective geothermal unit needs to be above hot rocks and has to be a reasonable drilling distance. Sometimes, it requires digging/drilling too far down and it is too expensive and challenging to do so. Sometimes drilling can cause leaks of harmful gases, like sulfuric acid or silica. Drilling into heated rock can also be difficult. Geothermal plants and units use water and electricity to run. It can damage underground and be expensive to fix.  

Biofuels: 
Biofuels are fuels we make from the energy in plant and animal waste.  Biofuel is found in organic matter in plants and animals. Biofuels is a renewable resource, but it is not inexhaustible like solar, wind and geothermal. We could theoretically run out of plants and animals, although hopefully we don’t. Some advantages of biofuels are that it is carbon neutral. That means that the amount of Carbon Dioxide released in burning biofuels is equal to the amount absorbed by plants. This is especially true when the biofuel plant is placed near fossil fuel factories. Then the plants could help absorb the Carbon Dioxide emissions. Biofuels are better for cars and can mix with fossil fuels, so it is a flexible, high quality fuel for cars. Some people use Ethanol as an additive for their cars, to increase the performance of their engines. Sometimes, biofuels are even the cheapest form of fuel. Biofuels are much better for the environment than burning fossil fuels. 
[bookmark: _GoBack]Some negative aspects of biofuels are that with increase use of biofuels there will be an urge to grow more of the crops meant for biofuel production instead of food crops. A reduced food production can increase the prince which may lead to inflation. However, recent studies suggest we may be able to use human feces as biofuel, which would not require the growth of crops. If crops are being raised to make this biofuel, then there can be a loss of habitat. More land would be required to cultivate biofuel production. This can cause a loss in habitat for various species of plants and animals. There are limits in its use in vehicles. Some kinds of biofuels require modifications to vehicle engines and tye are still being used as additives rather than a fossil fuel replacement. Biofuel engineers are working to make biofuel a replacement so we don’t need to still rely on fossil fuels. Lastly, biofuels are not widely available and not many people know about it. 
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THE MosT “@ EFFiciEnT
FORM OF RENEWRBLE

For this infographic, we'll explore renewable energy efficiency, and
we'll examine which renewable energy type is the most efficient.

STATISTICS

In 2015, renewable energy accounted for
10% of total US energy consumption. It
also represented 13% of total electricity
generation.

US energy consum|
according to the U
Geological Survey (USGS)

Half of the United States’ available
renewable energy goes toward the
production of electricity.

© Our planet contains 10°' joules of heat energy.

© This energy flows at a conduction rate of |
44.2 terawatts, |

® According to the 2016 Annual US & Global
Geothermal Power Production Report, “the M Geothermal:

global geothermal industry is expected to Solar:
reach about 18.4 GW by 2021 W Win
W Hydroelectricity:
WIND ENERGY M Biomass:

(wood biomass waste, biofel)

— The Department of Energy has
estimated that by 2050, the wind energy industry could make up 3% of
US electrical production

Estimates by the Global Wind Energy Council and Greenpeace
International have claimed “wind power could provide as much as 25 to
30% of global electricity by 2050."

By 2050, solar thermal energy : The U.S. Energy Information : o Accounts for 7% of total
(STE) and photovoltaic (PV)  Administration has projected U.S. energy production.

systems will be 25% of the biomass generation to rise from o Low operations and

energy market, accordingto | 4.2 quadilion British thermal | © 0% OP@IONS BN
International Energy Agency units (Bu)in 2013 105 ;
estimates. quadrillion Btu in 2040. LighENeS R ealcost

MEASURING THE EFFICIENCY
OF RENEWRBLE ENERGY SOURCES

WIND THE TOP FIVE MOST EFFICIENT SOURCES ARE:
GEOTHERMAL HYDRO NUCLEAR SOLAR
most efficient form
of renewable energy

HOW TO MEASURE THE EFFICIENCY
OF AN ENERGY GENERATION METHOD

The formula to calculate levelized \ Plant owners and investors should

cost of electricity (LCOE) depends ¥ also take into consideration other

on the following factors: 1 factors that can affect the efficiency

48 of arenewable generation method:

- Policy-related factors

(investment or production tax

credits and environmental

regulations)

+ Uncertainty (regarding future
public policies or fuel prices)

+ Fixed and variable operations
and maintenance costs

- Projected utilization
rate for each plant type

+ Fuel costs
+ Capital costs

Other factors that would affect a Another formula, the The LACE formula
wind farm's efficiency include the levelized avoided cost addresses the potentially
existing resource mix. If the of electricity (LACE), misleading information the
existing energy generation method measures “what it would LCOE formula provides,
is less effective than a wind farm, cost the grid to generate since it compares
then the operation of a newly the electricity that is. technology efficiencies
installed wind farm and the otherwise displaced by a without accounting for
displacement of existing resources  new generation project, as regional differences.
would increase a region's well as its levelized cost”"

economic viability.

TYPES OF WIND POWER

According to the Energy Information Administr
than 2.5 times more expensive than onshore win

“Offshore wind is more

“Offshore wind farms are 90% more expensive than fossil fuel generators
. and 50% more expensive than nuclear”

- Offshore wind: the wind turbines are placed in bodies of water.

%% . Utility-scale wind: the generated electricity is delivered to the power grid
%*""_.-  andisthen disbursed by electric utilities to the end user; wind turbines
Zeo are larger than 100 kilowatts.

- small wind (also known as distributed wind power): the generated
electricity is delivered directly to the end user; the turbines are 100
kilowatts or smaller.

HOW WIND IS CONVERTED INTO ENERGY
+ Two types of wind turbines

« Horizontal-axis wind turbines (make up the large majorty)

+ Mechanical parts include blade, drive train, tower, group support and
interconnection equipment, controls, and electrical cables

« Vertical-axis wind turbines

WIND TURBINE SIZE AND POWER

Utility-scale turbines:

“A small home-sized wind machine has rotors
between 8 and 25 feet in diameter and stands
upward of 30 feet and can supply the power needs
of an all-electric home or small business.”

kilowatts !

The powerofwind | A large machine can produce sufficient
ismeasuredby ! electricity to power 1,400 homes. It is 20

wind-power density ! stories tall, and blades are the length of a
classes. football field (120 yards).

ADVANTAGES AND DISADVANTAGES
OF WIND ENERGY
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ADVANTAGES/BENEFITS OF WIND ENERGY DISADVANTAGES

488 million in 2014—a significant
ease from $16 million in 2007

GUILLERY according to the Office of Energy

Efficiency & Renewable Energy.

2007 2014

energy
energy more attractive and effi
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