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 Module 2: Thermodynamics of Combustion
 Lecture 7: Thermodynamic Laws

 

The Lecture Contains:

Enthalpy and Internal Energy

Effect of Temperature on Heat Capacity

Thermodynamic Laws

First Law

Second Law
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 Module 2: Thermodynamics of Combustion
 Lecture 7: Thermodynamic Laws

  
Enthalpy and Internal Energy

Specific internal energy of the mixture,  

Mass specific internal energy of the mixture,  

Specific enthalpy ofthe mixture,  

Mass specific enthalpy of the mixture,  

Enthalpy of a species,

 
 

Internal Energy of a species,  
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 Module 2: Thermodynamics of Combustion
 Lecture 7: Thermodynamic Laws

 
Effect of Temperature on Heat Capacity

Specific heats,  and  are functions of temperature
for both ideal and real gases

(Figure 7.1)
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 Module 2: Thermodynamics of Combustion
 Lecture 7: Thermodynamic Laws

  

Thermodynamic Laws
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 Module 2: Thermodynamics of Combustion
 Lecture 7: Thermodynamic Laws

 
First Law of Thermodynamics

First law applied to a closed system:

 
Where, – Heat added to the system (Path Function)

– Work done by the system (Path Function)

– Total energy change in the system (Point Function)

First law applied to an open system:

Where,  – Specific enthalpy
 – Velocity of flow
 – Height of inlet and outlet port
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 Module 2: Thermodynamics of Combustion
 Lecture 7: Thermodynamic Laws

 
Second Law of Thermodynamics

Clausius
inequality:

For any system undergoing a cyclical process, the ratio of the sum of all heat
interactions to its temperature is equal to or less than zero.

  

Increase in entropy
principle:

Second law of thermodynamics for control
volume:  
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