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Isentropic process فرآیندهای بی درو برگشت پذیر
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An adiabatic process which is also reversible is called an 

isentropic process.

http://www.answers.com/main/ntquery;jsessionid=l6ltmdppndu4?method=4&dsid=2222&dekey=Reversible+process&gwp=8&curtab=2222_1&sbid=lc05a
http://www.answers.com/main/ntquery;jsessionid=l6ltmdppndu4?method=4&dsid=2222&dekey=Isentropic+process&gwp=8&curtab=2222_1&sbid=lc05a
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Thermodynamics
• Rules governing thermal energy flow

• Relationships between 

– thermal energy and mechanical work

– disordered energy and ordered energy

Codified in four laws of thermodynamics

 Link macroscopic behavior to atomic/molecular properties 

What is Statistical Mechanics?



0th Law

Law about Thermal Equilibrium

“If two objects are in thermal equilibrium 

with a third object, then they are in thermal 

equilibrium with each other.”



1st Law

Law about Conservation of Energy

“Change in internal energy equals heat in 
minus work out”

where:

Internal energy: thermal + stored energies

Heat in:  heat transferred into object

Work out:  external work done by object



Entropy and the Laws of Thermodynamics

• The second law is controlled by the 

concept of entropy 



Order versus Disorder

• It is easy to convert ordered energy into 

thermal (disordered) energy

• It is hard to converting thermal energy into 

ordered energy

• Statistically, order to disorder is one-way



Entropy

• Entropy is measure of object’s disorder

• Includes both thermal and 
structural disorders
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 0ds There exists a state function S called the entropy.  

This is such that, for a reversible process,



2nd Law

Law about Disorder (Entropy)

the entropy of the universe strives for a maximum

The second law:   The entropy of an isolated system 

never decreases.



More on the 2nd Law

• According to the 2nd Law:

– Entropy of a thermally isolated system can’t 

decrease

– But entropy can be redistributed within the 

system

– Part of the system can become hotter while 

another part becomes colder!



3rd Law

Law about Entropy and Temperature

“An object’s entropy approaches zero as its 

temperature approaches absolute zero”



Thermodynamic probability

• Statistical thermodynamics uses a mathematical 
description of the distribution of particle positions and 

speeds to calculate the state variables for a system and 

to obtain values of the state functions, such S.

• Several different arrangements of molecules in phase 

space can correspond to the same bulk state (P, V, T).

• The number of arrangements of molecules for a particular 
state of the systems is called the thermodynamic 

probability, .



Analogy for Thermodynamic Probability

“State” of the system = sum of dice = 7

 = 6

“Position” “Momentum”
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Analogy for Thermodynamic Probability

“State” of the system = sum of dice = 2

+  = 1

• Conclude that a “state” of 7 is more likely to be 

found as it has a higher probability, .

• In a “real” system, each state (Pi, Vi, Ti) will have a 

certain i.

• As one mole contains ~1023 molecules, tends to be 

a very large number!

• The equilibrium state of a system is most likely and 

hence must have the largest .














