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THE MATHEMATICAL CONCEPT OF ENTROPY
 

IRREVERSIBLE PROCESSES
Consider the following processes and the results observed in
nature:

1- A battery will discharge through a resistor, releasing energy.
The reverse will not happen adding energy to the resistor by
heating will
not cause the battery to charge itself.

2- Two gases, initially in separate adjoining chambers, will mix
uniformly





3- A gas in one portion of a chamber is
allowed to undergo a free expansion into
an evacuated section of the chamber.
The gas will not compress itself back into
its original volume.
4- Heat flows from a high temperature
body to a low temperature reservoir in the
absence of other effects.
The reverse process does not take place.
If  T2 > T1 initially, the body comes to
temperature T1

IRREVERSIBLE PROCESSES



In process such as these, the impossibility of
the occurrence of the reverse process was
first encountered in  two famous statements:

Clausius Statement: its impossible to
construct a device that operates
in cycle and whose sole effect is to transfer
heat from a cooler body to hotter body.

Kelvin - Plank Statement: It is impossible
to construct a device that operates in a cycle
and produces no other effect than the
performance of work and exchange of heat
with a single reservoir

IRREVERSIBLE PROCESSES



CARNOT’S THEOREM

No engine operating between two reservoirs can be more efficient than a
Carnot engine operating between those same two reservoirs.

THE CLAUSIUS INEQUALITY AND THE SECOND LAW

 

where the equal sign holds for reversible processes. The precedent equation is
sometimes taken as a statement of the second law.



 

 

for a finite process. We conclude that:
The entropy of an isolated system increases in any irreversible process and is unaltered in

any reversible process.
This is the principle of increasing entropy. It is to be noted that this statcn1cnt refers to net
entropy changes.







 

Example:
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Enclosure Adiabatic

 



ABSOLUTE TEMPERATURE
 

 

The smallest value of Q is zero and the corresponding value of T is zero, called
absolute zero. In a Carnot cycle, heat is transferred during the isothermal processes.
Hence, if a system undergoes a reversible isothermal process without heat transfer,
the ten1perature at which the process takes place is absolute zero. This is a
fundamental definition of absolute zero.



COMBINED FIRST AND SECOND LAWS

 



ENTROPY CHANGES IN REVERSIBLE
PROCESSES 

Calculation of the Entropy
Change



 

ENTROPY CHANGES IN REVERSIBLE
PROCESSES







ENTROPY CHANGE OF TH E SURROUNDINGS FOR A
REVERSIBLE PROCESS

The heat flow into a system from its surroundings in reversible process is shown
in the figure

System T

Surroundings T+dT

 

 

In any reversible process, the entropy change of the
universe is always zero. This means that any change in
entropy of the system will be accompanied by an
entropy change in the surroundings equal in magnitude
but opposite in sign.
Entropy is conserved in a reversible process. Of course,
only idealized -processes are reversible; all natural
processes are irreversible, and entropy is not conserved
in general.



ENTROPY CHANGE FOR AN IDEAL GAS

 



ENTROPY CHANGE IN IRREVERSIBLE PROCESSES

 

EXAMPLE

 





FREE EXPANSION OF AN IDEAL GAS

   

 



 

FREE EXPANSION OF AN IDEAL GAS



The Tds Equations

 



 

The Tds Equations



ENTROPY CHANGE FOR A LIQUID OR SOLID

 




