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ABSTRACT 

 

Precise thermodynamics education is a requirement to discuss issues that one faces in global 

warming, energy conversion and other energy related topics that affect sustainability in the global 

sense.  For this reason, learning, understanding and meaningful and relevant application of topics 

in thermodynamics are required.  To accomplish this, educating students at the undergraduate and 

graduate levels in classical, statistical, and non-equilibrium thermodynamics becomes important.  

A short synopsis of fundamentals of classical thermodynamics will be discussed with the intent of 

bringing clarity to the laws of thermodynamics and their applications in design of experiments as 

well as applications in other fields such as heat transfer, and physical interpretation of the 

mathematical relations that are so useful in explaining why certain things happen in 

thermodynamics and nature.  

For all scientists and engineers, the courses that end in -ics must be studied and understood well 

with their correct and precise application, such as mathematics, physics, chemical kinetics, 

mechanics, and ethics.  Of course, thermodynamics is one portion of mechanics that is very 

important in the education of all engineers but particularly mechanical and chemical engineers.  It 

relates natural phenomena to some order and disorder. From a thermal energy point of view, 

therefore, thermodynamics is the science that dictates what happens in nature and what not and 

why.  Thus, to better understand nature, we need to study precise thermodynamics 

 

JOURNAL ARTICLES 

 

**On the Use of Jacobians to Reduce Thermodynamic Derivatives, International Journal of 

Mechanical Engineering Education, 13, (1985) pp. 9-18.  Referenced by Bejan, A., (1997), 

Advanced Engineering Thermodynamics, 2nd Edition, Wiley-Interscience, pp. 191. 

**On the Physical Interpretation of the Mathematics of Thermodynamics, International Journal 

of Thermal Sciences, 39, (2000) pp.551-555. 

**A Unique Thermodynamics Course with Laboratories, International Journal of Mechanical 

Engineering Education, 32/1, (2004) pp. 54-77. 

**On the Consistent Use of Sign Convention in Thermodynamics, International Journal of 

Mechanical Engineering Education, 34/4, (2006) pp. 330-348. 

**Teaching Thermodynamics via Analyses of the West Point Power Plant, International Journal 

of Green Energy, 6, (3), May (2009) pp. 230-244.     

 

        

PROCEEDINGS 

 

**Thermodynamic Explanation of Some Numerical Difficulties in Multiphase Flow Analyses, 

Proceedings, European Two-Phase Flow Group Meeting, Glasgow, (1980) F4. 

**On the Use of Thermodynamics in Heat Transfer-Fluid Flow Analyses, Open Forum of the 

Proceedings, 3rd ASME-JSME Thermal Engineering Joint Conference, (1991). 

**Teaching of Thermodynamics, Proceedings, Second Annual California State University 

Conference on Innovation in Engineering Education, (1992). 

**Innovations in Teaching Thermodynamics to Meet ABET Design Criteria, Proceedings, ASEE 

Pacific-Southwest Section Meeting, (1992). 



REFERENCES FOR WEF –September 2020 

**On the Use of Mathematical Relations in the Teaching and Learning of Thermodynamics, 

Proceedings of an Applied Thermodynamics Seminar, Istanbul Technical University, (1997) pp. 

69-74. 

**On the Results of an Applied Thermodynamics Seminar, Proceedings, FLOWERS ’97, Clean 

Energy for the New Century, Florence, (1997) pp. 1157-1161. 

**On the Thermodynamic Uniqueness of the Choice of Coordinates for Compressible Liquid Flow 

with Heat Transfer, Proceedings, 5emes Journees Europeennes de Thermodynamique 

Contemporaine, JETC 5, Toulouse, France, (1997) pp. 27-33. 

**On the Physical Interpretation of the Mathematics of Thermodynamics, Proceedings, ECOS 

’98, Nancy, France, (1998). 

**Teaching of Thermodynamics: Innovation in Design for ABET, Proceedings, 1998 Fall 

Conference of ASEE Middle Atlantic Section, Washington, D.C., (1998) pp. 128-134. 

**A Unique Approach to Teaching of Thermodynamics, Proceedings, ECOS 2001, Istanbul, 

(2001), pp. 181-194.  

**Teaching of Thermodynamics – Innovation in Experiment Design for ABET, Proceedings, 

2002 ASME-IMECE, New Orleans, (2002), Paper #33157. 

**On the Sign Convention in Thermodynamics – An Asset or an Evil? Proceedings, 2003 ASME-

IMECE, Washington, D. C., (2003), Paper #41048. 

**On the Teaching of Thermodynamics by Design of Experiments and Virtual Laboratories, 

Proceedings, 6th World Conference on Experimental Heat Transfer, Fluid Dynamics, and 

Thermodynamics, Matsushima, Miyagi, Japan, April 17-21, 2005.       

**Exergetic Analysis of the West Point Power Plant, Proceedings, Third Internationa Exergy, 

Energy and Environment Symposium, IEEES3, Evora, Portugal, July 1-5, 2007.   

**On the Teaching of Performance Evaluation and Assessment of a Combined Cycle 

Cogeneration System, Proceedings, ASME Turbo Expo – Power for Land, Sea, and Air, Berlin, 

(2008), GT-2008-50859, June 9-13, 2008. 

**On the Importance of Non-equilibrium Thermodynamics for Power Generation in Space, 

Proceedings, International Workshop on Energy from Space for a Sustainable Development, 

Istanbul, November 6-8, 2008. 

**On the Teaching of Entropy, Proceedings, Basic Principles and Education I, Joint European 

Thermodynamics Conference, JETC10, Copenhagen, Denmark, June 22-24, 2009. 

**Graphical Interpretation of Exergy, Proceedings, 2011 ASME-IMECE, Denver, CO, November 

11-17, 2011, Paper #63099. 

**Exergy versus Energy Analysis:  Advantages and Disadvantages in Teaching of 

Thermodynamics, Proceedings, ASME-IGTI2012 Turbo-Expo, Copenhagen, Denmark, June 11-

15, 2012, Paper GT2012-68140.  

**Importance of Thermodynamics in Engineering, Proceedings, Summer School of 

Thermodynamics, University of Roma “La Sapienza”, Anzio, Italy, June 11-23, 2012. 

**Explaining Exergy – A Cycle Approach, Proceedings, 2012 ASME-IMECE, Houston, TX, 

November 9-15, 2012, Paper #86388. 

**Education-Teaching Teachers to Teach-Thermodynamics, Proceedings, 12th International 

Conference on Heat Transfer, Fluid Mechanics and Thermodynamics, HEFAT 2016, Malaga, 

Spain, July 11-13, 2016. 

**Is TEACHING a Bad Word? Proceedings, EDULEARN-2018, Palma de Majorca, Spain, July 

2-4, 2018. 



REFERENCES FOR WEF –September 2020 

 

BOOK CHAPTER 

 

On the Principles of Thermodynamics – Effects on the Environment, Global Warming, and 

Sustainability, Green Energy and Technology – Global Warming Engineering Solutions, 

SPRINGER, Edited by Dincer, Midilli, Hepbasli and Karakoc, 2010, Chapter 2, pp. 47-69. 

 

 

 

 

                                                                                                                                             
 


