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Ø For simplification, consider an average temperature for hot and cold 
flows, namely eutropic average temperature.

Ø 2nd Law of thermodynamics:
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Ø Investigation of exergy Eq. terms at different situations:

Ø If a system is in contact with only one source:

Exergy Analysis of a System
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( ) Exergy or Availability
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Ø : Net availability convected into the C.V. with 

mass flow, also called physical exergy, can be split into thermal and 

pressure components. 

Ø For an ideal gas with constant heat capacity, 

Ø For solids and liquids 

Ø is the specific volume determined at

Physical Exergy
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Ø The chemical exergy,                at         can be calculated by bringing 

the pure component in chemical equilibrium with the environment.

Ø When a substance does not exist in the environment, it must first 

react to references substances in order to get in equilibrium with the 

environment.

Ø The reaction exergy of reference condition needs Gibbs free energy 

changes.

Chemical Exergy
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Ø Exergy analysis (2nd law analysis), 2nd law efficiency 

Ø Energy analysis (1st law analysis), 1st law efficiency

Exergy & Energy Analysis
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Heat Engines: 

Non-Cyclic Process: 
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Heat Engines: 

Non-Cyclic Process: 
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