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Fossil Fuels- Fuels such as oll, coal, and natural gas. These
are formed from decaying remains of plants and animals.

* CO,, H,0, and heat are produced when fossil fuels burn

* Fossil fuels have a high amount of potential chemical
energy




‘ | Fossil Fuels

*Burning fossil fuels creates carbon dioxide. Carbon
dioxide causes the greenhouse effect -

® At current rates, fossil fuels will be exhausted.
* We need to find alternate energy!

Infrared Radiation from Earth
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Il“” Energy can’t be destroyed or created, but only
transformed from one type to another!
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*10% of the electrical energy in power lines ==
IS lost to thermal energy.( Heat)

Primary Energy Consumption in the
USA
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*The US ranks #1 in terms of the country using the most energy!!




Natural Gas- Supplies ¥4 of the US
energy demand.

*Found on the top of a oil deposit
*Burns clean

Coal- Solid fossil fuel from underground mines (prehistoric
swamps) G
*Supplies Y4 of the US energy ' “49' A
Pollutes air worse than oil/gas W s

*00% is used to make electricity
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l“”” Coal-burning electrical plant

Overall process is only 35% efficient
*51% of our electricity comes from coal !!
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l“” 2 Types of Resources

Non-renewable Resources - Resources that take
thousands of years to form. They are used up much
faster than they are used!! Examples: Coal, Olil, and

Natural Gas

As non-renewables are used up, they will become hard
to find and very expensive!!

Renewable Resources - Resources that replenish easily!
Examples: water, wood, sunlight, wind, biomass, heat

from the earth
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”“” Renewable Energy Sources

1) Solar Power- Photovoltaic cell (Solar cell)

*7-11% efficient
* N0 carbon emissions
*Need a backup source

* Need batteries to store

the electricity

*Expensive to build




'||”H| 2) Hydroelectricity- Electricity from
flowing water through a dam
*Produces 8% of the US electricity

PI’OS Inside a Hydropower Plant

* Very efficient " ovpone

» No heat is produced

* No pollution

* Produces a lake for fishing, recreation,
and drinking water |

cons B

Disturb the ecosystem - fish need to spawn upstream

*Need a river with deep, v-shape

*Could break- (flooding, earthguakes)

*May be located far from where electricity is needed

 Control flooding







'||”H| 3) Tidal Power - Electricity produced from
moving water due to tidal differences

* North America has only one plant located in Nova Scotia
* Very efficient Tide coming in

* Need to be along a coast Q/T_erﬂe . generator
* 6 hours occur between high and low tide o 5 Estuary

* Need a narrow inlet

Tide going out
—

e Limited sources Q/

Turbine & generator

Estuary




A POSSIBELE TURBINE PLANT
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l“” 4) Geothermal Power Plant - Using hot magma to
heat water which creates steam to turn a turbine

Bachicly u’ wmrmfrom

« Magma is only located in
remote areas of the world

* 16% efficient

« Some sulfur gas may be
emitted

Fluid is recycled to the

« Expensive to build and
maintain

Fluid flows through the IOCR

/
2 along permeable pathways,
picking up in situ heat




'||”H| 5) Wind Energy - Using the wind to turn
a turbine and generate electricity

*North Dakota is # 1 in wind power

1 Large turbine can power 600 homes

*Each turbine costs about $1.5 to 2 million F#E#ELS
*No pollutants
«20% efficient
* Energy source is free

 Pay off in 4-6 years
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Il“” Cons of Wind Power

« Can be noisy
* Interrupts bird migration
« Can be expensive to maintain

*Take up a lot of land

* Wind doesn’t always blow ,
* Need a power grid to take the power to where it is used

« Some places get more wind than others (ridges,hills)




North Dakota - Wind Resource Map
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-|||H 6) Hydrogen as a Fuel - Hydrogen can be used in a
fuel cell to make electricity to power automobiles




| SRS Ry ':-.‘;. Hydrogen tank -,. %V Flow fuel cell stack
I I heg e oexse il =8 Stores hydrogen Generates electricity

« Water is the only exhaust!

« Hydrogen is explosive!

* Hydrogen can be made from water, but electricity is needed
* New technology

 Fueling stations????




/) Biomass as a Fuel- Using renewable organic
matter to generate heat. ( grasses, wood, manure,

fibers, landfill gases, leaves)

Landfill methane is
often just flared off -
burned - emitting
CO; and wasting
its energy potential.

Landfill with
synthetic membrane cap

By using the methane
to heat brick-making kilns,
the same amount of
CO; is emitted, but the
energy has beneficial use.

Methane Energy efficient
wells kiln with
heat recovery

Decomposing trash
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