Renewable Energy 
I. Conventional Renewable Alternatives

A. Biomass

1. Chemical energy
2. Availability:

a. Renewable
b. Use
3. Types:

a. Wood / charcoal
b. Biogas 
c. Biofuel 

d. Biopower 
4. Advantages:

a. Reduces dependence on fossil fuels
b. Uses waste
c. Reduced air pollution problems 
5. Environmental Impact:

a. Requires land and water
b. Logging
c. Soil quality
B. Hydropower
1. Mechanism:
2. Types:

a. Storage technique 

b. Run-of-river approach 

3. Availability:

a. ~16% of the world’s electricity 
b. Developed vs. developing countries
4. Advantages:

a.  Renewable

b. Produces no waste/emissions 
5. Environmental Impact:

a. Habitat destruction
b. Impact on fish
c. Seismic activity 
d. Decrease productivity
II. Solar Energy

A. Availability:

1. Varies in intensity
2. Fast growing
B. Uses:

1. Passive solar heating

a. Uses infrared radiation 
b. Techniques:
2. Active solar heating

a. Collection devices
b. Used primarily for heating water 
3. Concentrated solar power
a. Mechanism
b. Usually have a backup 
4. Photovoltaic solar cells

a. Mechanism
b. Can be used on any scale
c. Can be connected to batteries 
C. Advantages:

1. Inexhaustible
2. Systems use no fuel, are quiet and safe, and require little maintenance

3. Off the grid
4. NO polluting emissions

D. Drawbacks

1. Not all locations are suitable

2. Cost
III. Wind Energy
A. Mechanism:  
1. Kinetic ( electrical energy
2. Mechanism
B. Availability:
1. Sporadic
2. Fast growing

3. Scale
C. Advantages:

1. Produces no waste / emissions 
2. Efficient 
D. Environmental impact:

1. Impact on birds
2. Aesthetically displeasing 
IV.  Geothermal Energy

A. Availability

1. Hydrothermal reservoirs
2. Production
B. Types:

1. Geothermal wells 
2. Geothermal heat pumps 
C. Advantages:  

1. Little air pollution
2. Minimal land use
D. Environmental Impact:

1. Water recharge
2. Geothermal activity
V.  Ocean Energy
A. Tidal Energy
1. Mechanism:
2. Advantages/Drawbacks:
B. Wave energy
1. Mechanism

2. Not widely implemented
C. Ocean Thermal Energy Conversion (OTEC) 
1. Uses temperature gradients
2. Mechanism
VI. Hydrogen
A.  Hydrogen Fuel cells 

B. Must be extracted
1. Electrolysis 
2. Extraction from biomass or natural gas 

C. Advantages:

1. Availability
2. No harmful emissions

3. Energy efficient

D. Drawbacks:

1. Lack of infrastructure

2. Impact on ozone
