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Title: 

 
THERMODYNAMICS I 

 

Aim: The aim of the course is to provide theoretical knowledge and the necessary computational 

and methodological tools in the following areas: 

• Process Efficiency and Efficient Use of Energy. 

• Determination of Thermophysical Properties of Pure Fluids and Mixtures. 

 

Content: 
 

Week Subject 

1st Introduction. Types of energy. 

2nd Phase diagrams of pure fluids 

3rd 1st Law of Thermodynamics 

4th 2nd Law of Thermodynamics. Basic principles of thermal and cooling cycles. 

5th Entropy change calculations. Lost work. ΤdS equations. Available energy - exergy. 

6th 
Legendre transformations. Thermodynamic potentials, Helmholtz and Gibbs energy. 

Expression of thermodynamic derivatives as a function of measurable sizes 

7th Thermodynamic analysis of simple power cycles. 

8th Complex power cycles. 

9th Thermodynamic analysis of cooling cycles. 

10th Prediction of physical properties. Volumetric behavior of pure fluids. 

11th Others physical properties and their calculation. 

12th Departure functions. Chemical potential. Fugacity. 

13th Conclusions. Review exercises. 

 

Textbook: M.Moran, H.Shapiro, D.Boettner, M.Bailey, Principles of Engineering Thermodynamics, 8th Edition, 

Wiley, 2015. 

 

Hours per 

semester: 
LECTURES 39 EXERCISES - 

LABORA-

TORY 
26 

HOME-

WORK 
115 TOTAL HOURS: 180 

 

Student 

performance/

evaluation: 

Final (written) examination (50% of the total grade). 

Laboratory (50% of the total grade). 

 

 


