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Throughout history humans
have sought different sources of
energy, such as firewood, falling
water, and coal, as means to
accomplish work. In the second
half of the twentieth century, the
consumption of energy resources
increased enormously. The ability
to meet future energy needs
depends upon developing and
using new and cleaner sources of
energy as well as the moderation
of energy use through
implementation of
energy-efficient technologies.
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Energy
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Energy is defined as the ability to do | i
work. One of the earliest and most H

distinctive traits of human beings was
their ability to harness energy for their
own use. They did this through the
control of fire and through using their
own labor and that of other animals.
Some early machines were powered by
flowing water (hydropower) after
people realized that an elevated lake or



reservoir was a potential energy source.
This energy could be extracted from the
downhill flow of the water and used to

power machines.
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Before the European Industrial
Revolution in the 1700s, the world’s
energy came mostly from hydropower




and fuelwood. Windmills pumped water
and waterwheels were used as
mechanical drives. In the 1700s,
knowledge about steam power
increased. Inventors found that boiling
water in a confined system was a way to 48
raise pressure. This pressure could then
be used to do work as thermal energy
was converted to mechanical energy. In
1784, a steam engine invented by James

Watt was first operated in a mine in
Britain. Later developments led to the
use of steam power and much greater
industrial growth.
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Use of Fossil Fuels
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I ossil fuels, such as coal, petroleum, 1 EE
and natural gas, are the remains of

compressed plant matter. Even though
coal was uséd as a fuel in the 1700s, it
was not until the mid-nineteenth century
that this fossil fuel became a major
source of power. The coal-based
Bessemer process for making steel,
combined with the growth in the

railroad network, required a larger scale



of mining and use of coal. In the second
half of the nineteenth century, Thomas
Edison’s invention of practical electric
lighting created a demand for electricity.
By the start of the twentieth century,
electric power distribution networks

y were growing beyond local areas.

Eventually they would form national
grids, fed primarily by coal-fired power
plants.
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Although petroleum was discovered in
the mid-nineteenth century, its use grew
slowly until the introduction of the

automobile in the early twentieth
century. Crude petroleum is a mixture of
compounds containing hydrogen and
carbon. These range from heavy tars and
asphalts to lighter gases such as butane,

? propane, ethane, and methane. Refining

e




technology allows the separation of

crude oils into a variety of products.

These include industrial fuels, gasoline,

diesel fuel, heating oils, and raw

materials for manufacturing chemicals.

Many oil fields also contain gas, which

was once burned off as a waste product.

Eventually, though, this gas was used

for situations where a cleaner fuel was

required. The development of a national

natural gas pipeline network occurred in

the 1950s.
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Nonfossil
Energy Sources_
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The possibility of generating energy
from nuclear fission (splitting the
nucleus of an atom) was demonstrated
in 1942. Consumers were becoming
conscious of the limits of global
resources of coal, oil, and gas; nuclear
energy was seen as a major energy
source for the future. Fission reactors
using uranium fuel were designed and
built for electric power generation in the
1950s and 1960s. Other nonfossil




