Alternative Energy 

Modern civilization resembles a car slowly running out of gas. Its major energy sources are fossil fuels. But those—particularly oil and natural gas—could run out within a century. What is more, burning fossil fuels damages the environment. Among the most serious effects is global warming. 

Alternatives from Coal 

Like other fossil fuels, coal is a limited resource. But it remains abundant. Some experts predict that there is enough to last 250 years. So researchers are exploring ways of using coal to replace oil and natural gas. 

One method is coal gasification. It involves mixing powdered coal with steam and oxygen. Under high pressure, this produces methane, or natural gas. Coal gasification also produces hydrogen, another alternative fuel. 

Another method is coal liquefaction, in which coal is turned into a gas or a thin slush. Hydrogen is added to break down the coal and turn it into a liquid. Coal can also be gasified and turned into methanol. This substance is used as a gasoline substitute. 

Synthetic Fuels 

Researchers are developing ways to create synthetic fuels. These are fuels that are not made from petroleum or natural gas. Oil shale and tar sands are used to make synthetic fuels. Either can be refined into synthetic oil or natural gas. 

Biomass and Biofuels 

Wood and other plant matter contain a lot of chemical energy. Biomass, as these substances are called, can be burned to release energy. They can also be converted into liquid fuels. Ethanol is a familiar example. It is made from sugarcane, corn, and other plants. Such biofuels, as they are called, are renewable resources. But growing crops for biofuel takes land away from food production. This can raise food prices. 

Biofuels from waste do not create such problems. Examples include methane production from garbage dumps and sewage plants.

Other Alternative Sources 

Synthetic fuels, coal, and biofuels are not the only alternative energy sources. Hydrogen, wind, water, and solar power are among the other options being used. 

Hydrogen as Fuel

Hydrogen is a clean-burning gas fuel. Its only waste product is water. The challenge lies in reducing the cost of producing, storing, and transporting this alternative fuel. 

Harnessing the Wind

Wind can be found just about anywhere on Earth. But wind power accounts for only about 1 percent of U.S. electricity. The good news is that most states are now investing in wind energy. Currently, California and Texas produce the most wind energy. 

Ocean wind farms are particularly promising. A 28-turbine facility now operates off of the Maine coast. Another is planned off Cape Cod, Massachusetts. It is expected to have 130 wind turbines. Other, similar projects are in the works elsewhere. 

Harnessing the Ocean

Tides are sources of ceaseless energy. Tidal power plants use large changes in water level to generate electricity. Typically, these plants are built on narrow bays and rivers that drain into the sea. A dam closes across the waterway at high tide. By low tide, the water outside the dam is much higher than that in the bay. At this point, the dam is opened. The stored water rushes through turbines to generate electricity. 

In 1966, France began operating the world's first tidal power plant on the Rance River. In Nova Scotia, Canada, a large tidal plant operates on the Annapolis River. The river flows into the Bay of Fundy, which has some of the most powerful tides in the world. 

Water turbines are another way to harness the ocean. They resemble underwater windmills. Their blades rotate slowly with the tides. In 2006 scientists installed a water turbine in New York City’s East River. They added four more turbines the next year. A total of 200 turbines are planned for the site. 

In 2005, Portugal installed Pelamis, the world's first "wave farm." Wave farms consist of floating hydraulic devices. When waves hit the devices, fluid moves through a cylinder to produce electricity. Currently, wave farms are in development off the Oregon coast. If successful, they will supply electricity to tens of thousands of homes. 

Hydroelectric Power

For thousands of years, people used river power to operate mills. The flowing water turned gears to grind grain and perform other work. The first hydroelectric power plants were built in the 1800s. Typically, these involve damming a river. The dam channels water into turbines. The turning turbines generate electricity. Today, hydroelectric power provides one-fifth of the world's energy. 

Heat from beneath Earth's Surface

Geothermal energy represents another source of renewable energy. It comes from natural heat deep inside Earth. As this heat nears the surface, it warms water and rock. The resulting steam can drive turbines to generate electricity. Warm water and rocks can also be used to heat nearby buildings. 

Harnessing the Sun

Solar power may be the ultimate renewable resource. About 4 quadrillion kilowatt-hours of solar energy reach Earth each day. That is more than 20 times the amount of electricity the world’s people use in a year. 

The challenge lies in harnessing solar energy. Recent decades have been marked by great progress. Photovoltaic cells capture and convert solar energy into electricity. Solar collectors capture the Sun’s heat. Future progress may require reducing costs and increasing efficiency. 

Ocean thermal energy conversion is another way to harness solar heat. In essence, it taps the solar heat stored by the ocean’s surface. 

Future Outlook 

Today's world faces great energy challenges. The need for alternative fuels grows as fossil fuels are depleted. Energy needs to be cleaner as well. Here, too, the best hope lies with alternative energies. 
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