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Ideal gas, Any process
Any gas, any process

General polytropic process

Ideal Gas Process classification
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Solving

Entropy change determination formulas, for an ideal gas, ANY process type

Entropy change determination formulas, 

for an ideal gas,  polytropic process type
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relation
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shaft work is involved (no boundary work). Valid for ANY 

reversible process (do not have to be polytropic)

wtotal  
i

e
v dP 

Vi
2Ve

2

2
 gZi  Ze

w
i

e

Pw
i

e

P w
i

e

P

du  Cv0 dT

dh  Cp0 dT

Cp0  Cv0  R

s2  s1  R ln
P2

P1

GAS

ds  Cp
dT

T
 R dP

P

Solids/Liquids

dP  0 (incompressible), and d  0

dh  du

dh  C dT

Ideal Gas

h  u  P

dh  du  dP

dh  du  P d  v dP

P  RT

so

h  u  RT

dh  du  R dT

dh  CvdT  RdT

dh  CpdT

Process that causes irreversibility

1. Friction

2. Unrestrained expansion

3. Heat transfer from hot to cold body

4. Mixing of 2 differrent substances

5. i2R loss in electric circuits

6. Hystereris effects

7. Ordinary combustion
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Figure 1: thermodynamics
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constant

Polytropic process

We have a total of 7 unknowns. 3 in state 1, 3 in state 2, and n, the polytrpoic 
process exponent.
If given any 5 out of these 7, then the remaining 2 can be found.
For example, if we know T1, P1, V1, n, P2, then we can find V2, and T2

Polytrpoic process
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Laws of thermodynamics

First law Second law

This is also called the law of  conservation of energy

Chapter 5.    1st Law for control mass
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The entropy of an isolated system increases in all real processes and is 

conserved in reversible processes.

OR

The AVAILABLE energy of an isolated system decreases in all real 

processes (and is conserved in reversible processes)

The 2nd law says that work and heat energy are not the same. It is easier 

to convert all of work to heat energy, but not vis versa. i.e. work energy is 

more valuable than heat energy. Heat can not be converted completely and 

continuously into work.

So, 2nd law dictates the direction at which a system state will change. It 

will move to a state of lesser available energy

Entropy is constant in a reversible adiabatic process.
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Solids/liquids

Ideal gas, Any process
Any gas, any process

General polytropic process

Ideal Gas Process classification
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Entropy change determination formulas, for an ideal gas, ANY process type

Entropy change determination formulas, 
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