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IMPACT ON ENGINEERING
13.1 Refrigeration

The same argument that we have used to discuss the efficiency of a heat engine can be
used to discuss the efficiency of a refrigerator, a device for transferring energy as heat
from a cold object (the contents of the refrigerator) to a warm sink (typically, the
room in which the refrigerator stands). The less work we have to do to bring this
rransfer about, the more efficient is the refrigerator.

When an energy |q| migrates from a cool source at a temperature 7 into a warmer
at a temperature Ty, the change in entropy is

lad  lad (3.14)

T

is not spontaneous because not enough entropy is generated in the warm
come the entropy loss from the cold source (Fig. 3.11). To generate more
must be added to the stream that enters the warm sink. Our task is to
m energy that needs to be supplied. The outcome is expressed as the

performance, c:
Definition of coefficient
of performance 3.15]
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‘We can now use eqn 3.7 to express this
which is possible if the transfer is performe
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Fig.3.11 (a) The flow of energy as heat
from a cold source to a hot sink is not
spontaneous. As shown here, the entropy
increase of the hot sink is smaller than the
entropy decrease of the cold source,

so there is a net decrease in entropy.

(b) The process becomes feasible if work is
provided to add to the energy stream. Then
the increase in entropy of the hot sink can
be made to cancel the entropy decrease of
the cold source.




