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Figure 3.4. When 1500 J of heat leaves a 500 K object, its entropy decreases by
3 J/K. When this same heat enters a 300 K object, its entropy increases by 5 J/K.

Object A loses entropy, because heat is flowing out of it. Similarly, the entropy
of B changes by

∆SB =
+1500 J
300 K

= +5 J/K. (3.24)

Object B gains entropy, because heat is flowing into it. (Notice that the traditional
entropy unit of J/K is quite convenient when we compute entropy changes in this
way.)

Just as I often visualize energy as a “fluid” that can change forms and move
around but never be created or destroyed, I sometimes imagine entropy, as well, to
be a fluid. I imagine that, whenever energy enters or leaves a system in the form
of heat, it is required (by law) to carry some entropy with it, in the amount Q/T .
The weird thing about entropy, though, is that it is only half-conserved: It cannot
be destroyed, but it can be created, and in fact, new entropy is created whenever
heat flows between objects at different temperatures. As in the numerical example
above, the entropy that is “carried by” the heat is more when it arrives at the
cooler object than it was when it left the hotter object (see Figure 3.5). Only in
the limit where there is no temperature difference between the two objects will no
new entropy be created. In this limit, however, there is no tendency of heat to flow
in the first place. It’s important to remember that fundamentally, the net increase

Q
S

Q

S

Q
S

Q

S

Q
S

Q

S

Q
S

Q

S

Q
S

Q

S

Figure 3.5. Each unit of heat energy (Q) that leaves a hot object is required to
carry some entropy (Q/T ) with it. When it enters a cooler object, the amount of
entropy has increased.


