
Conclusions?Conclusions?

Where should America go with Where should America go with 
respect to energy generation?respect to energy generation?

Original slides provided by Dr. Daniel Holland



Audio Link

http://www.phy.ilstu.edu/~bkc/phy207/conclusion.mp3


Energy ResourcesEnergy Resources

 Fossil Fuels (Coal, Oil, Natural Gas, Tar Fossil Fuels (Coal, Oil, Natural Gas, Tar 
Sand, Oil Shale)Sand, Oil Shale)

 Nuclear (Fission, Fusion)Nuclear (Fission, Fusion)
 Solar (Solar Thermal, Photovoltaic, Wind, Solar (Solar Thermal, Photovoltaic, Wind, 

Hydroelectric, OTEC, Biomass)Hydroelectric, OTEC, Biomass)
 GeothermalGeothermal
 TidalTidal
 HydrogenHydrogen





Some Advantages and Some Advantages and 
Disadvantages of Various Disadvantages of Various 
Energy SourcesEnergy Sources

http://www.darvill.clara.net/altenerg/http://www.darvill.clara.net/altenerg/
index.htmindex.htm



Fossil FuelsFossil Fuels

 AdvantagesAdvantages
 Very large amounts of electricity can be generated in Very large amounts of electricity can be generated in 

one place using coal, fairly cheaply. one place using coal, fairly cheaply. 
 Transporting oil and gas to the power stations is easy. Transporting oil and gas to the power stations is easy. 
 Gas-fired power stations are very efficient. Gas-fired power stations are very efficient. 
 A fossil-fuelled power station can be built almost A fossil-fuelled power station can be built almost 

anywhere, so long as you can get large quantities of anywhere, so long as you can get large quantities of 
fuel to it. Didcot power station, in Oxfordshire, has a fuel to it. Didcot power station, in Oxfordshire, has a 
dedicated rail link to supply the coal. dedicated rail link to supply the coal. 



 Disadvantages Disadvantages 
 Basically, the main drawback of fossil fuels is pollution. Basically, the main drawback of fossil fuels is pollution. 

Burning any fossil fuel produces carbon dioxide, which Burning any fossil fuel produces carbon dioxide, which 
contributes to the "greenhouse effect", warming the contributes to the "greenhouse effect", warming the 
Earth. Earth. 

 Burning coal produces more carbon dioxide than burning Burning coal produces more carbon dioxide than burning 
oil or gas. It also produces sulphur dioxide, a gas that oil or gas. It also produces sulphur dioxide, a gas that 
contributes to acid rain. We can reduce this before contributes to acid rain. We can reduce this before 
releasing the waste gases into the atmosphere.releasing the waste gases into the atmosphere.

 Nonrenewable.  We are nearing the peak in the world oil Nonrenewable.  We are nearing the peak in the world oil 
production curve.production curve.



NuclearNuclear

 AdvantagesAdvantages
 Nuclear power costs about the same as coal, so it's not Nuclear power costs about the same as coal, so it's not 

expensive to make. expensive to make. 
 Does not produce smoke or carbon dioxide, so it does Does not produce smoke or carbon dioxide, so it does 

not contribute to the greenhouse effect.not contribute to the greenhouse effect.
 Produces huge amounts of energy from small amounts Produces huge amounts of energy from small amounts 

of fuel.of fuel.
 Produces small amounts of waste.Produces small amounts of waste.
 Nuclear power is reliable. Nuclear power is reliable. 



 Disadvantages Disadvantages 
 Although not much waste is produced, it is very, very Although not much waste is produced, it is very, very 

dangerous. dangerous. 
It must be sealed up and buried for many years to allow It must be sealed up and buried for many years to allow 
the radioactivity to die away. the radioactivity to die away. 

 Nuclear power is reliable, but a lot of money has to be Nuclear power is reliable, but a lot of money has to be 
spent on safety - if it spent on safety - if it doesdoes go wrong, a nuclear accident  go wrong, a nuclear accident 
can be a major disaster. can be a major disaster. 
People are increasingly concerned about this - in the People are increasingly concerned about this - in the 
1990's nuclear power was the fastest-growing source of 1990's nuclear power was the fastest-growing source of 
power in much of the world. In 2005 it was the second power in much of the world. In 2005 it was the second 
slowest-growing.slowest-growing.  



Solar (Photovolatic)Solar (Photovolatic)
 Advantages Advantages 
 Solar energy is free - it needs no fuel and produces no Solar energy is free - it needs no fuel and produces no 

waste or pollution.waste or pollution.
 In sunny countries, solar power can be used where there In sunny countries, solar power can be used where there 

is no easy way to get electricity to a remote place. is no easy way to get electricity to a remote place. 
 Handy for low-power uses such as solar powered garden Handy for low-power uses such as solar powered garden 

lights and battery chargerslights and battery chargers
 Disadvantages Disadvantages 
 Doesn't work at night. Doesn't work at night. 
 Very expensive to build solar power stations. Solar cells Very expensive to build solar power stations. Solar cells 

cost a great deal compared to the amount of electricity cost a great deal compared to the amount of electricity 
they'll produce in their lifetime.they'll produce in their lifetime.

 Can be unreliable unless you're in a very sunny climate. Can be unreliable unless you're in a very sunny climate. 
In the United Kingdom, solar power isn't much use except In the United Kingdom, solar power isn't much use except 
for low-power applications, as you need a very large area for low-power applications, as you need a very large area 
of solar panels to get a decent amount of power. of solar panels to get a decent amount of power. 



Solar (Wind)Solar (Wind)
 Advantages Advantages 
 Wind is free, wind farms need no fuel. Wind is free, wind farms need no fuel. 
 Produces no waste or greenhouse gases. Produces no waste or greenhouse gases. 
 The land beneath can usually still be used for farming. The land beneath can usually still be used for farming. 
 Wind farms can be tourist attractions. Wind farms can be tourist attractions. 
 A good method of supplying energy to remote areas. A good method of supplying energy to remote areas. 

 Disadvantages Disadvantages 
 The wind is not always predictable - some days have no The wind is not always predictable - some days have no 

wind. wind. 
 Some people feel that covering the landscape with these Some people feel that covering the landscape with these 

towers is unsightly. towers is unsightly. 
 Can kill birds - migrating flocks tend to like strong winds. Can kill birds - migrating flocks tend to like strong winds. 
 Can affect television reception if you live nearby. Can affect television reception if you live nearby. 



Solar (Hydroelectric)Solar (Hydroelectric)

 Advantages Advantages 
 Once the dam is built, the energy is virtually free. Once the dam is built, the energy is virtually free. 
 No waste or pollution produced.No waste or pollution produced.
 Much more reliable than wind, solar or wave power. Much more reliable than wind, solar or wave power. 
 Water can be stored above the dam ready to cope with Water can be stored above the dam ready to cope with 

peaks in demand.peaks in demand.
 Hydro-electric power stations can increase to full power Hydro-electric power stations can increase to full power 

very quickly, unlike other power stations. very quickly, unlike other power stations. 

 Electricity can be generated constantlyElectricity can be generated constantly. . 



 Disadvantages Disadvantages 
 The dams are very expensive to build. Many dams are The dams are very expensive to build. Many dams are 

also used for flood control or irrigation, so building costs also used for flood control or irrigation, so building costs 
can be shared. can be shared. 

 Building a large dam will flood a very large area Building a large dam will flood a very large area 
upstream, causing problems for animals that used to live upstream, causing problems for animals that used to live 
there. there. 

 Finding a suitable site can be difficult - the impact on Finding a suitable site can be difficult - the impact on 
residents and the environment may be unacceptable. residents and the environment may be unacceptable. 

 Water quality and quantity downstream can be affected, Water quality and quantity downstream can be affected, 
which can have an impact on plant life. which can have an impact on plant life. 



Solar (Biomass)Solar (Biomass)
 Advantages Advantages 
 It makes sense to use waste materials where we can. It makes sense to use waste materials where we can. 
 The fuel tends to be cheap.The fuel tends to be cheap.
 Less demand on the Earth's resourcesLess demand on the Earth's resources
 Disadvantages Disadvantages 
 Collecting the waste in sufficient quantities can be Collecting the waste in sufficient quantities can be 

difficult. difficult. 
 Some waste materials are not available all year round.Some waste materials are not available all year round.
 Pollution Control can be costly Pollution Control can be costly 



GeothermalGeothermal
 AdvantagesAdvantages
 Geothermal energy does not produce any pollution, and Geothermal energy does not produce any pollution, and 

does not contribute to the greenhouse effect.does not contribute to the greenhouse effect.
 The power stations do not take up much room, so there The power stations do not take up much room, so there 

is not much impact on the environment.is not much impact on the environment.
 No fuel is needed.No fuel is needed.
 Once you've built a geothermal power station, the energy Once you've built a geothermal power station, the energy 

is almost free. is almost free. 
DisadvantagesDisadvantages

 The big problem is that there are not many places where The big problem is that there are not many places where 
you can build a geothermal power station.  You need hot you can build a geothermal power station.  You need hot 
rocks of a suitable type, at a depth where we can drill rocks of a suitable type, at a depth where we can drill 
down to them.  The type of rock above is also important, down to them.  The type of rock above is also important, 
it must be of a type that we can easily drill through. it must be of a type that we can easily drill through. 

 Sometimes a geothermal site may "run out of steam", Sometimes a geothermal site may "run out of steam", 
perhaps for decades. perhaps for decades. 



TidalTidal
 AdvantagesAdvantages
 Once you've built it, tidal power is free. It needs no fuel. Once you've built it, tidal power is free. It needs no fuel. 
 It produces no greenhouse gases or other waste. It produces no greenhouse gases or other waste. 
 It produces electricity reliably. It produces electricity reliably. 
 Not expensive to maintain. Not expensive to maintain. 
 Tides are totally predictable. Tides are totally predictable. 
 Offshore turbines and vertical-axis turbines are not ruinously Offshore turbines and vertical-axis turbines are not ruinously 

expensive to build and do not have a large environmental impact. expensive to build and do not have a large environmental impact. 
 DisadvantagesDisadvantages
 A barrage across an estuary is very expensive to build, and affects A barrage across an estuary is very expensive to build, and affects 

a very wide area - the environment is changed for many miles a very wide area - the environment is changed for many miles 
upstream and downstream. Many birds rely on the tide uncovering upstream and downstream. Many birds rely on the tide uncovering 
the mud flats so that they can feed. There are few suitable sites for the mud flats so that they can feed. There are few suitable sites for 
tidal barrages.tidal barrages.

 Only provides power for around 10 hours each day, when the tide is Only provides power for around 10 hours each day, when the tide is 
actually moving in or out.actually moving in or out.



 We are rapidly running out of oil and we We are rapidly running out of oil and we 
are causing global climate changeare causing global climate change

 Most renewable are limited either in when Most renewable are limited either in when 
they produce, how much they produce, or they produce, how much they produce, or 
where they are effective.where they are effective.

 We need an effective program of We need an effective program of 
conservation and a mix of non-fossil fuel conservation and a mix of non-fossil fuel 
resources.resources.

Where do we go from Where do we go from 
here?here?



What energy source do you What energy source do you 
think we should be think we should be 
developing?developing?

1 2 3 4 5 6 7 8 9 10

10% 10% 10% 10% 10%10%10%10%10%10%
1.1. Natural GasNatural Gas

2.2. WindWind

3.3. PhotovoltaicPhotovoltaic

4.4. BiomassBiomass

5.5. GeothermalGeothermal

6.6. TidalTidal

7.7. HydroelectricHydroelectric

8.8. CoalCoal

9.9. OilOil

10.10.NuclearNuclear
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