Thermodynamics is the study of heat and work. Heat is a transfer of energy due to
a difference of temperature: work is a transfer of energy by mechanical means, not
due to a temperature difference. The first law of thermodynamics is a general state-
ment of energy conservation: the heat Q added to a system minus the net work W
done by the system equals the change in internal energy AU of the system:

AU = Q — W. The photos show two
uses for a heat engine: a modern coal-
burning power plant. and an old steam
locomotive. Both produce steam which
does work—on turbines to generate
electricity, and on a piston that moves
linkage to turn locomotive wheels. The
efficiency of any engine is limited by
nature as described in the second law
of thermodynamics. This great law is
best stated in terms of a quantity called
entropy, which is not conserved, but
instead
increase in any real process. Entropy is
a measure of disorder, The second law
of thermodynamics tells us that as
time moves forward, the disorder in
the universe increases.
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hermodynamics is the name we give to the study of processes in which
energy is transferred as heat and as work.

In Chapter 6 we saw that work is done when energy is transferred from one
object to another by mechanical means. In Chapter 14 we saw that heat is a
transfer of energy from one object to a second one at a lower temperature.
Thus, heat is much like work. To distinguish them, heat is defined as a rransfer of
energy due to a difference in temperature, whereas work is a transfer of energy
that is not due to a temperature difference.

In discussing thermodynamics, we often refer to particular systems. A
system is any object or set of abjects that we wish to consider (see Section 14-4),
Everything else in the universe will be referred to as the “environment” or the
“surroundings.”

In this Chapter, we examine the two great laws of thermodynamics. The first
law of thermodynamics relates work and heat transfers to the change in internal
energy of a system, and is a general statement of the conservation of energy.
The second law of thermodynamics expresses limits on the ability to do useful
work, and is often stated in terms of entropy, which is a measure of disorder.
Besides these two great laws, we also discuss some important related practical
devices: heat engines, refrigerators, heat pumps, and air conditioners,



