Nuclear Energy

Nuclear energy comes from the energy within the nucleus of an atom.  In nuclear power plants the atoms of uranium are used as the fuel.

The nuclei of uranium are bombarded with atomic particles called neutrons.  These collisions cause the nuclei to spit in a process called nuclear fission.

These fission reactions release a tremendous amount of energy and more neutrons, which in turn collide with more uranium nuclei.

The heat released during nuclear reactions is used to generate electricity.  Water is heated and leads to steam being generated which drives a steam turbine that is used to generate electricity.
Advantages of Nuclear Power

· Very concentrated energy source

· No air-polluting gases

Disadvantages of Nuclear power

· Very expensive to build & maintain a safe reactor

· Difficult to find a safe place to store nuclear waste(radioactive materials)

· Possibility of the fission process to get out of control

Future of Nuclear power

It is uncertain, new plants are not being built.  Nuclear fusion may be a possibility in the future as it creates less dangerous radioactive byproducts. It's extremely difficult to have fusion occur so it may take decades or never happen.

Renewable Energy

Renewable energy is from sources that are constantly being formed.

Such as:

· Solar

· Moving water energy

· Wind energy

· Earth' s heat - geothermal energy

· Biomass- power from living things

Solar Energy

Passive solar heating uses the sun's energy to heat something directly.  Southern facing windows in your home allow solar energy enter and warm your home.

Active Solar Heat- Energy from the sun can be gathered by collectors and used to heat water or heat a building.

Photovoltaic cells convert the sun's energy into electricity.  

Sunlight falls on a semi-conductor, causing it to release electrons.  The electrons flow through a circuit that is completed when another semiconductor in the solar cell absorbs electrons & passes them on to the first semiconductor.

Why isn't solar energy more commonly used?

A solar cell produces a very small electrical current, to meet the needs of a city we would need hundreds of acres of solar panels and lots of sunshine (energy is stored in batteries for when the sun is not shining.)  

Solar cells are becoming increasingly more efficient and less expensive. 

Wind Power 

Wind power is the fastest growing energy source in the world.

New wind turbines are cost effective and can be erected in 3 months

Wind farms are large arrays of wind turbines.

Scientist estimate that the windiest spot on earth could generate more than 10 times the energy used worldwide.

Biomass - Power from living things

Plant material, manure and any other organic matter that is used as an energy source is called a biomass fuel.

Wood and dung are major sources of energy in developing countries.  

Methane - when bacteria decompose organic waste one by-product is methane gas.  Methane can be burned to generate heat or electricity.

Alcohol - liquid fuels can be derived from biomass. Ethanol can be made by fermenting fruit or agricultural waste (corn).  Cars & trucks can run on ethanol or gasohol (blend of gasoline & ethanol), which produce less air pollution.

Hydroelectricity 

Hydroelectric energy is energy produced from moving water.

Dams are built across waterways; water is released to turn a turbine, which generates electricity.

Advantages

· Dams are expensive to build but relatively inexpensive to operate

· No air pollutants released

· Long lasting

· Flood control, water for drinking, agriculture, industry and recreation

Disadvantages

· Changes a river's flow - floods areas above the dam, and water flow below dam is reduced, disrupting ecosystems below.

· People may be displaced because of dam reservoirs

· Dam failure - if it burst serious consequences below

· Reduce productivity of farmland below a dam

Modern trends

Not as many dams being built.

Micro-hydropower is electricity that is produced in small rivers or streams.  The turbines may even float in water, not blocking the river at all.

Geothermal Energy

Geothermal energy comes from deposits of water in the Earth's crust that are heated by energy within the Earth.

Geothermal power plants pump heated water or steam from rock formations to power a turbine that generates electricity.  The water is usually returned to the Earth where it can be heated and used again.

It’s important to carefully manage the water in geothermal formations so they are not depleted.

Plasma gasification is a new garbage disposal solution using plasma technology. This process of garbage disposal is self-sustaining and converts garbage into electricity. Although plasma technology has been around for years, its application to garbage disposal was never seriously considered because the conventional approach of using landfills was less expensive (even with tipping fees and transportation costs). It was only recently - with landfills in scarce supply and with fuel costs on a constant rise - that the plasma gasification process has merited deeper consideration.

Plasma Technology

The basics of plasma technology are straightforward. A high-voltage current is passed between two electrodes to create a high-intensity arc, which in turn rips electrons from the air and converts the gas into plasma or a field of intense and radiant energy.

The Process

First, garbage is fed into an auger, a machine which shreds it into smaller pieces. These are then fed into a plasma chamber - a sealed, stainless steel vessel filled with either nitrogen or ordinary air. A 650-volt electrical current is passed between two electrodes; this rips electrons from the air and creates plasma.

A constant flow of electricity through the plasma maintains a field of extremely intense energy powerful enough to disintegrate the shredded garbage into its component elements. The byproducts are a glass-like substance used as raw materials for high-strength asphalt or household tiles and "syngas".

Syngas is a mixture of hydrogen and carbon monoxide and it can be converted into fuels such as hydrogen, natural gas or ethanol. Syngas (which leaves the converter at a temperature of around 2,200 degrees Fahrenheit) is fed into a cooling system which generates steam. This steam is used to drive turbines which produce electricity - part of which is used to power the converter, while the rest can be used for the plant's heating or electrical needs, or sold back to the utility grid.

Therefore, aside from the initial power supply from the community's electrical grid, the whole machine can produce the electricity it needs for operations. It also produces materials that can be sold for commercial use so, at some point, the plasma gasification system will generate profit for its users.

Current and Future Applications

The benefits of the system are evident. It is self-sustaining after the initial electrical charge is used; it is environmentally friendly; and it produces materials that have commercial applications or use and thus can generate profit.

Aside from disposing of newly-produced garbage, the system can also be used to dispose of accumulated landfill garbage so land reclamation is entirely possible. Another application planned is using the syngas as a base for producing hydrogen in commercial quantities, which will be used as fuel for hydrogen-powered vehicles.

