Renewable Energy Sources


Types of Renewable Energy

· Solar energy –
· Hydro energy – 
· Tidal energy – 
· Wind energy – 
· Geothermal energy –
· Biomass –
· Fuel cells – 
· Nuclear energy - 
Renewable Energy Sources Pros and Cons

Currently, only _______________ is widely used as an energy resource, while the other types of renewable energy are not commonly used as primary energy sources. Reasons for their restricted use include:


Pros 

· '____________' - fossil fuels are perishable sources of energy, whereas renewable energy sources are non-perishable and can be easily replenished. 
· Most renewable energy sources __________ involve the __________________ or burning of fossil fuels or other substances, which otherwise result in the release of toxic chemicals or other harmful atmospheric byproducts. Therefore, renewable energy is a __________ source of energy and one that offers numerous environmental benefits. 
· Renewable energy sources are ______________ and are available all over the world. Plus, being non-perishable energy sources, one doesn't have to worry about these energy reserves declining or getting exhausted in the future. 
· Most of these energy sources have _____________________ associated with them. Also, renewable energy sources such as solar energy, can be ___________ very easily and conveniently for domestic use by individual home owners. 

Cons 

· _____________ and _____________ are significant drawbacks with respect to renewable energy. ______________ conditions and _______________locations make a huge impact on the efficacy of these energy sources. 
· The initial investment or _____________ is significantly high, in case of renewable energy sources. 
· Every form of renewable energy has its __________________, drawbacks or limitations with respect to environment & ecology. 
· People are not yet fully convinced about the sustainability and the value-for-money aspect of renewable energy. Therefore, _______________________ of renewable energy on a mass scale is something that is yet to happen. 
Fossil Fuels Pros and Cons
Compare the above renewable energy pros/cons with fossil fuels…


Pros 

· _____________ is on its side. This is the form of energy that is being used globally, for more than a hundred years… 

· All the technology developed so far, has largely been on the basis of fossil fuels alone. Therefore, __________ drastically _____ needs to be invented or discovered. 

· The _______________ of a lot of world nations are largely _______________ on or driven by the sale of fossil fuels. 

· The world & all the people of the world have gotten used to fossil fuels. Many ____________________, and this is no exception. 

· At present, there is ____________ source of energy which can strongly ___________ with fossil fuels, on the basis of an overall comparison. 

Cons 

· Fossil fuel reserves are _________ and continue to _________.  They are most likely to run dry in a couple of decades (or sooner!). 

· Due to their declining reserves, the _____ of fossil fuels is only likely to __________, with every passing day. It's a classic case of _____________________________. 

· Fossil fuels cause a significant amount of _________________
________________________________________________

________________________________________________
Renewable Energy Sources – In greater detail…

Hydropower (Water)

Solar 
Wind 
Biomass/Biofuel
Nuclear
Ocean and Earth Power
PROS AND CONS OF CURRENT ENERGY SOURCES: SUMMARY TABLES

Note: Dr. Mills, of the LMU Psych Department is not an expert in this field.  Dr. Mills developed these tables simply because no similar, simple, overall summary developed by experts could be found.  The data in the tables are rough estimates.  
What is most disconcerting is that there is no alternative energy source that comes close to the energy advantages of oil, especially with respect to its energy density and its "net energy" (EROEI -- energy returned on energy invested).
 
Point values: 
5 - Very Good
4 - Good
3 - Medium
2 - Poor
1 - Very Poor
	   
	EROEI*(estimated
EROEI in parens)
	Energy
Density
	Easily Stored
	Easily Transported
	Safety
	Easily
Used for
Transporta-tion
	Low Infra-structure Costs
	Summary
Score
(Average)
	 

	NON- RENEWALBE, FINITE ENERGY SOURCES:

	Oil
	5 (20)
	5 
	5 
	5 
	4
	5
	5
	4.8
	 

	Coal
	3   (9)
	4
	4
	4
	5
	2
	3
	3.5
	 

	Natural Gas
	5 (20)
	4
	3
	2
	2
	2
	4
	3.1
	 

	Nuclear
	1  (4)
	5
	5
	5
	3
	2
	2
	3.3
	 

	RENEWABLE ENERGY SOURCES:

	Hydro (dams)
	4 (11)
	3
	5
	1
	3
	2
	3
	3.0
	 

	Wind
	3 (7?)
	2
	2
	2
	5
	2
	4
	2.8
	 

	Solar PV
	3 (5)
	2
	2
	2
	5
	2
	4 
	2.8
	 

	Biomass
Ethanol
	1(1.3)
	4
	4
	4
	4
	4
	4
	3.5
	 

	Geo-
thermal
	2 (6)
	3
	2
	1
	4
	2
	3
	2.4
	 

	Ocean
waves / tides
	2 (?)
	3
	2
	1
	4
	2
	2 (?)
	2.3
	 


*EROEI:  "Energy Returned on Energy Invested."   Approximate EROEI values are in parenthesis.
E.g., a score of 2 means that twice as much energy is returned as energy invested.  For example,
with an oil EROEI of 20, it would take one barrel of oil ("invested") to produce 20 barrels of oil ('returned").
Reference source for EROEI figures:  http://eroei.com/eval/net_energy_list.htm 

POTENTIAL AS A FUTURE, LONG TERM ENERGY SOURCE:
  

	 
	Summary
Score (from previous table)
	Low 
depletion
rate
	Low
Greenhouse
Gases
	Low 
Future
Costs
	Summary

Score
(Average)

	NON- RENEWABLE, FINITE ENERGY SOURCES:
	 

	Oil
	4.8
	2  
	2
	2
	2.7

	Coal
	3.5
	3    
	1
	3
	2.6

	Natural Gas
	3.1
	1
	2
	1
	1.8

	Nuclear
	3.3
	2
	5
	2
	2.8

	RENEWABLE ENERGY SOURCES:
	 

	Hydro (dams)
	3.0
	3
	5
	3
	3.5

	Wind
	2.8
	5
	5
	5
	4.5

	Solar PV
	2.8
	5
	5
	5
	4.5

	Biomass
Ethanol
	3.5
	3
	3
	3
	2.8

	Geo-
thermal
	2.4
	4
	5
	4
	3.9

	Ocean
waves / tides
	2.3
	5
	5
	3
	3.8

	 
	 
	 
	 
	 
	 
	


 

RANK ORDERING OF RENEWABLE ENERGY SOURCES 
(based on the above tables):
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Tables and graphs developed by Dr. Michael E. Mills, Loyola Marymount University.  
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Source:  http://seattlepi.nwsource.com/dayart/20080503/biofuels_compare.gif
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http://ezinearticles.com/?Alternative-Energy-Sources-Overview&id=801293
http://www.buzzle.com/articles/renewable-energy-sources-pros-and-cons.html
http://www.drmillslmu.com/peak-oil-EROEI-table.htm
http://www.touchstoneenergykids.com/teacher_materials/lessons/RenewableEnergyLessonPlan.pdf 

http://www.altenews.com/biomass.htm
