Work, energy and power
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The idea of energy

The Industrial Revolution Hlnm::l:n Englamd (though
many of the proneers of indusinal techrology came
from other pans of the British [slesy, Engimeers
developed new machines which were capable
of doing the work of hundreds of crafismen and
labourers, At first, they made use of the traditional
technigues of water power and wind power. Water
stored behind o dam was used to wm & wheel,
which tumed many machines. By developing new
mechanisms, the desioners tried to extract as much
as possible of the energy stored in the water.
Steam engines were developed. imnally for
pumping water out of mines, Steam engings use
a Tuel such as coul; there s much more ensrgy
stored in | kg of coal than in 1 kg of water behind
a dam. Steam engines soon powered the looms
i of the textile mills (Figure 7.1}, and the British
|§ mdustry came to dominate world trade in textiles.
Nowadays, most Tactories and mills in the UK
rely on electrical power, generated by buming
coal al a power station. The foel is burnt Lo
release s store of energy, High-pressure steam
is generated, and this s a turbing which tums
[ a generator. Even i the most ¢fficient coal-Ared
[ power station, only about 40% of the energy Fom
the fuel is transferred 1o the electrical energy that
the station supplies W the grid.

Figure 7.1 At one time, smoking chimneyvs ke
these were prominent landmarks i the industrial
remons of the UK,

Engineers strove W deveion machines which
made the most efficient use of the energy supplied
tor therm. At the same time, scientists were working
ot the basic ideas of energy transfer and energy
munsfomytions. The idea of eneray itselihad (o be
developed; it was not obvious at first that heat, light,
electrical energy and so on could all be thought of as
being. in some way, forms of the same thirg. In fact,
stears engines had been in use for 150 years before
it was realised that their energy camwe from the heat
supphed 1o them from their fuel, Previcusly it had
been thousht that the heat was necessary only as i
“Auid” through which energy was transfirred.

The earliest steam engines had very low
efficiencies — many converted less than 1% of the
energy supplied 1o them into useful work. The
understanding of the relationship between work
and energy developed by physicists and engineers
in the 191k century led Lo many INngenious ways of
making the most of the energy supplied by fuel.
This improvement in energy efficiency has led
ter the design of modern engines such as the jet
engines which have made long distance ar travel
a commercial possibility (Figure 7.2)

Fizure 7.2 The jet engings of this jumb jeb are
desipned 1o make efficient use of their fuel It
they were less efficient, their thrast might anky
be sufficient to lift the empty aireraft, and the
passengers would have 1o be lefi behind.




