Nonrenewable  Energy - energy that is not being reformed or replaced.

Most of the energy we use comes from a group of natural resources called fossil fuels.

Fossil fuels are the remains of ancient organisms that changed into coal, oil, or natural gas.   They are very important in modern life but there are 2 main problems with fossil fuels.

1st the supply of fossil fuels is limited.

2nd obtaining and using them has environmental consequences.

Uses for fuels

· Transportation

· manufacturing

· heating and cooling

· generating electricity

How fossil fuels form

Coal formation - from the remains of plants that lived hundreds of millions of years ago.  In swamp areas that had rises and falls of ocean waters, layers of sediment compressed the plant remains and heat and pressure with the earth caused coal to form.

Oil & Natural Gas formation

Both result from the decay of tiny marine organisms that accumulated on the bottom of the oceans millions of years ago. After these remains were buried by sediment, they were heated until they became complex energy-rich carbon molecules.

Coal

Most of the world's fossil fuel reserves are made up of coal.

Two major advantages of coal are that it is relatively inexpensive  & needs little refining after it has been mined.

The quality of coal varies, Higher grade coal, bituminous, produces more heat and less pollution that lower grade coal, such as lignite.  It's the sulfur in coal that is the pollutant.

Petroleum accounts for 45 % of the world's commercial energy use.

Oil is found in and around major geological  features that tend to trap oil as it  moves in the  earth's crust.

Environmental Effects of oil

When petroleum fuels are burned they release pollutants.  

ex. Automobiles, power plants, etc.

The obtaining & refining process also have environmental impacts.

Oil spills are another environmental problem. Tankers carrying large quantities of oil have been involved in accidents resulting in large amounts of oil to spill into water ways. Off shore drilling platforms also 

pose a threat if they malfunction.

Natural Gas

About 20% of the nonrenewable energy comes from natural gas. Natural gas was once considered a nuisance but it is now put to use.  

Burning natural gas produces fewer pollutants than other fossil fuels.  Vehicles that run on natural gas require fewer pollution controls.  Electric power plants can also use this clean burning fuel.

Fossil Fuels and the future 

Today, fossil fuels supply about 90% of the energy used in developed countries this demand may double by 2050.  Oil reserves will eventually run out so alternative energy sources are important.

As well the environmental impact of fossil fuels is a major concern for the future.

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 hundred's 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.

Problems with wind energy

· Transporting the energy from rural areas where it is generated to urban areas where it is needed.

· Take up land

· Death of birds

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

·  Interferes with fish migration

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.

New Brunswick has 7 dams, 5 of which are located on the St. John River

Québec is Canada’s leading producer of hydroelectricity. It also has one of the world’s largest hydroelectric facilities, the La Grande complex in the Baie James sector of the Nord-du-Québec region. Hydroelectricity accounts for almost 97% of all the electricity used in Québec.

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.

