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Definition of Exergy 

Motivation Methodology Application 

 

αExergy of a thermodynamic system is the maximum 

theoretical useful work (shaft work or electrical work) 

obtainable as the system is brought into complete 

thermodynamic equilibrium with the thermodynamic 

environment while the system interacts with this 

environment only.ά 

 (Tsatsaronis, 2007) 
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Motivation ï Example Energy Conversion System 

Motivation Methodology Application 
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Motivation ï Example Energy Conversion System 

Motivation Methodology Application 

Exergetic Analysis 
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Introduction to Exergy Analysis 

Physical and Chemical Exergy 

Motivation Methodology Application 

Ὡȟ Ὡ Ὡ Ὡ  

Ὁȟ ά ϽὬ Ὤ ὝϽί ί  Exergy flow of fluid stream 

Splitting of specific exergy 

Assumptions: 

Å Moist air treated as ideal gas 

Å Chemical exergy with approach of Szargut 

     (Szargut, 1988) 

Thermal 

Mechanical 

Chemical 



D. Bender 

Modelica USA 2018 6 

Introduction to Exergy Analysis -  

Exergy Balances 

Motivation Methodology Application 

k-th Component 
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Exergy balance on component level Exergy balance on system level 
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Introduction to Exergy Analysis -  

Exergy Balances 

Motivation Methodology Application 
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Exergy Analysis ï Fuel and Product Balances 

Component Definition Cases 

Heat Exchanger 6 

Compressor 3 

Turbine 3 

Water Separator 1 

Water Injector 3 

TCV / Flow Resistance 1 

Mixer 1 
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Integration into Model-Based Design Environment ï  

Requirements 

Exergy-Based Methods 

ωRetrieve thermodynamic state of all energy streams entering and exiting a component 

ωLŘŜƴǘƛŦȅ ǘƘŜ ŀƛƳ ǘƘŜ ŎƻƳǇƻƴŜƴǘΩǎ ŜƴŜǊƎȅ conversion 

ωSelect the appropriate exergy balance of fuel and product exergy rates depending of 
the operation condition and reference environment 

ωAllow a user defined exergy analysis on system level using ǘƘŜ ŎƻƳǇƻƴŜƴǘΩǎ ōŀǎŜŘ 
analysis 

ωCentralized propagation of reference environment on system level among all 
components 

ωMedia models must provide appropriate functions to calculate further 
thermodynamic data 

 

 

 

 

 

 

 

Model-Based Environment 

ωGeneric approach for easy integration into any thermo-fluid library 

ωCompliant with Modelica Standard Library (Usage of MSL Media models and 
connectors) 

ωMinor impact on numerical computation 
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Integration into Model-Based Design Environment ï  

Component Level 

Turbo Compressor 


