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Pl Unit 11 —Chapter 11|
Entropy
Lecture 2.3.2 to Lecture 2.3.5
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Step 1 : Isotherm expansion — AB path (PV plot), Total heat
change during path AB will be heat absorbed i.e. H,; (Q,) atT,,
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Step2: Adiabatic expansion : Path BC (PV plot)
= 0H=0 (no heat change) so there is no change in entropy.
3. agtam. Entropy is Sg for this path. But Temperature is changed from
S P T e L T, to T, so In T-S plot it is shown as B"C” which is parallel to T-
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Entropy and disorder

In all practical heat engine , there iIs loss of heat due to radiation, conduction or
due to friction.

21 can never be equal to L Ul

T; T; T; Ty

It is also known that entropy of the universe always increases.

When it reaches to maximum value , no work is done.
With the increase of entropy, disorder of molecules increases.

If W is the disorder parameter called as thermodynamic probability and if K is
Boltzmann constant, then disorderliness can be evaluated as

S(T) = kinW (T) . This relation is also called as Boltzmann’s law.



Entropy and unavailable energy

According to Kelvin —Planck , no device can convert heat into work completely without
rejecting heat to sink.

Efficiency is given by, = 1 — 22 or 1 — -2

Q1 Ty
If T, 1s 0°C then efficiency i1s maximum W = Q (if no heat is rejected), ThisW =W, and

Wmax —_ —_ T
SO Nmax = 0 Wmax =Q Nmax _Q(l - T_:)

Now we compare two engines having source at different temperatures then Let first engine
has source temperature T; and another one - T, and let both reject heat at T, . Then W, for

first engine —W; = Q(1 —?
1

And for second engine W, = Q(1 — ?), Let W; >W, so let unavailable energy is
2
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