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	Untitled

	Name: Dr. Lila Raj Koirala
	Affiliated University: Tribhuvan University, Kathmandu, Nepal
	Course Name: Fundamental of Thermodynamics and Heat Transfer
	Number of Lectures: 16 x 3
	Course Language: English
	Keyword: System, Equilibrium, Working Substances, Energy, Entropy, Cycle, Heat
	Course Description 100 200 words: This course contains the substance matter with theoretical concepts of engineering thermodynamics and heat transfer and fulfills the requirements of the undergraduate students from syllabus. This course presents the subject matter in a simple and easily understandable language so as to mitigate the difficulties normally encountered by the students of engineering curriculum.
 
This course is based on the lectures delivered by Professors in Institute of Engineering, Tribhuvan University, Nepal. From the experiences gained through useful class discussions and feed backs, self-explanatory class notes will be provided focusing for the benefits of students and are regularly revised for improvement. ‘
 
The content of this course is an outcome of the distillation of available references written by different authors and therefore, it demonstrates the following salient features:
 
• precise and logical presentation of the basic concepts and principles in quite simple and 
  easily understandable language, 
 
• proverb “picture speaks itself” is adopted by providing many figures in each chapter to 
   make the subject matter self-speaking to a great extent,
 
• explanatory class notes in each chapter have been added to enable the students 
   understand the subject matter without any difficulty, and 
 
• make the course a complete unit in all aspects.

	Course Goals and Objectives Approximately 100 words: The goals of this course are helping students
 
• enhancing their knowledge of theoretical concepts and skill of solving problems concerning Thermodynamics and Heat Transfer. 
• imparting the basic concepts of the subject matter by providing the self-explanatory class notes. 
 
The outline of the syllabus reflects that the course is able to cover vast topic in a comprehensive way with elegant simplicity. This course presents a very concise and clear vision on basic concepts of Thermodynamics and Heat Transfer, thus the objective of the course is to provide the students an easy way to understand the subject matter in short time. 

	Textbook: Fundamentals of Engineering Thermodynamics, Howell J. R. and Buckius, McGraw-Hill, New York, 1992
	The format  Title AuthorEditor Publisher Year of PublicationReferences: 1. Engineering Thermodynamics.  Achuthan M., Prentice Hall of India (PHI) Learning Pvt. Ltd., New Delhi - 110001, India, 2009
 
2. Thermodynamics, Arora C. P., Tata Mc Graw – Hill Education, India, 2001
 
3. Heat and Mass Transfer, Baehr H. D. & Stephan K. translated by Park N. J., Springer – Verlag, Berlin Heidelberg, Germany, 1998
 
4. Thermal Engineering: Engineering Thermodynamics and Energy Conversion Techniques, Ballaney P. L., Onkar House, Darya Gunj, New Delhi – 110002, Khanna Publishers, India, 2002
 
5. Fundamentals of  Thermodynamics, Brognakke C. and Sonntag R. E., John Wiley & Sons, New York, 2016
 
6. Thermodynamics: An Engineering Approach, Cengel Y. A. and Boles M. A., McGraw-Hill Education, New York, 2018
 
7. Heat and Mass Tarnsfer: A Practical Approach, Cengel Y. A.,Tata McGraw-Hill Publishing Company Limited, New Delhi, India, 2007
 
8. Engineering Thermodynamics, Gupta C. P. New Chand Book, India,1998
 
9. Basic Engineering Thermodynamics, Joel R., Edinburgh Gate, Harlow, Addison-Wesley Longman Limited, England, 1996
 
10. Engineering Thermodynamics: An Introductory Textbook,  Jones J. B. John Wiley & Sons. Inc., New York, 1997
 
11. Thermodynamik der Strahlung (Thermodynamics of Radiation), Kabelac S., Vieweg, Braunschweig, Germany, 1994
 
12.  A Textbook of Thermal Engineering (Mechanical Technology), Khurmi R. S. and Gupta J. K. S. Chand & Company Ltd., India, 2008
 
13. FTIR - Measurement of Directional Spectral Emissivities of Microstructured Surfaces, Koirala L. R., Dissertation, Helmut - Schmidt University, University of the Federal Armed Forces, Hamburg, Germany, 2004
 
14. Thermal Science and Engineering, Kumar D. S., S. K. Kataria & Sons, India, 2009
 
15. Heat and Mass Transfer, Kumar D. S., S. K. Kataria & Sons, India, 2009
 
16. Fundamentals of Thermodynamics & Heat Transfer, Luintel M. C, Heritage Publishers & Distributors Pvt. Ltd., Kathmandu, Nepal, 2016
 
17. Fundamentals of Engineering Thermodynamics,  Moran M. S., Shapiro H. N., Boettner D. D., & Bailey M. B., John Wiley & Sons, Inc., New York, 2011
 
18. Engineering Thermodynamics. Nag P. K., Tata McGraw - Hill Education, India, 2005
 
19. Basic Thermodynamics, Nagraj P.B., New Age International Pvt. Ltd., Publishers, India, 2007
 
20. Theory of Heat Radiation. English translation of “Theorie der Waermestrahlung”, 2nd Ed. 1913, Planck M., Dover, New York, 1959

	The format  Title AuthorEditor Publisher Year of PublicationCourse Requirements and Grades: The requirements for this course are:
 
 #  the students should have passed 12 class from high school.
 
 #  the students should be from physical science (physics, chemistry and mathematics)
     back ground. 
 
 #  the students should have secured minimum C grading in 12 class.
   
	Main ContentWeek 1: Chapter 1. Introduction: 1.1. Definition and Scope of Engineering Thermodynamics, 1.2 Value of Energy to the Society, 1.3. Microscopic Versus Macroscopic Viewpoint, 1.4. Concepts and Definitions - System, Boundary, Surrounding, Universe,1.5. Thermodynamic Properties, Thermodynamic Equilibrium
	Main ContentWeek 2: 1.6. State, Path, Process and Cycle, Quasi-Equilibrium Processes, 1.7. Common Properties - Pressure, Specific Volume, Temperature, 1.8. Zeroth Law of Thermodynamics and Equality of Temperature  
	Main ContentWeek 3: Chapter 2. Energy and Energy Transfer: 2.1. Types of Energy - Stored Energy, Transient Energy 2.2. Total Energy, Energy Transfer - Heat Transfer, Work Transfer
	Main ContentWeek 4: 2.3.  Similarities and Differences between Heat Transfer and Work Transfer, 2.4. Displacement Work during Isobaric, Isochoric, Isothermal, Adiabatic and Polytropic Processes, 2.5. Power, 2.6. P – V and T – V Diagrams for Different Arrangements of Piston Cylinder Assembly
	Main ContentWeek 5: Chapter 3. Properties of Pure Substances: 3.1. Pure Substance and State Postulate, 3.2. Ideal Gas and Ideal Gas Relations, 3.3. Two Phase (Liquid and Vapour) Systems: Saturation curve on T - v  and P - v diagrams,  Change of Phase, Sub-cooled Liquid, Saturated Liquid, Wet Mixture, Critical Point, Quality, Moisture Content, Saturated Vapour and Superheated Vapour  
	Main ContentWeek 6: 3.4. Properties of Two Phase Mixture, 3.5. Other Thermodynamic Properties - Internal Energy, Enthalpy, Specific Heats, 3.6. Development of Property Data: Graphical Data Presentation and Tabular Data Presentation
	Main ContentWeek 7: Chapter 4. First law of Thermodynamics: 4.1. First Law of Thermodynamics for Control Mass (Closed System/Non Flow Process) 4.2. First Law of Thermodynamics for Control Mass Undergoing Cyclic Process 
	Main ContentWeek 8: 4.3. First Law of Thermodynamics for Control Volume (Open System/Flow Process), 4.4. Analysis of Control Volume at Steady State and at Unsteady State
	Main ContentWeek 9: 4.5. Control Volume Applications: Steady State and Unsteady State Work Applications, Steady State and Unsteady State Flow Applications, 4.6. Other Statements of the First Law 
	Main ContentWeek 10: Chapter 5. Second Law of Thermodynamics: 5.1. Drawbacks of First Law and Necessity of Formulation of Second Law 5.2. Second Law of Thermodynamics for an Isolated System, Reversible and Irreversible Processes, 5.3. Entropy and Process Relations for an Ideal Gases and Incompressible Substances
	Main ContentWeek 11: 5.4. Control Mass Formulation of Second Law, 5.5. Control Volume Formulation of Second Law, 5.6. Isentropic Process for an Ideal Gas and for an Incompressible Substance 5.7. Isentropic Efficiency of  Thermodynamic Devices with Steady - Flow of Fluid
	Main ContentWeek 12: 5.8. Carnot Cycle, Heat Engine, 5.9. Heat Pump and Refrigerator, 5.10. Clausius Inequality, Kelvin - Planck and Clausius Statements of the Second Law of Thermodynamics and their Equivalence
	Main ContentWeek 13: Chapter 6. Thermodynamic Cycles: 6.1. Classification of Thermodynamic Cycles, 6.2. Air Standard Brayton Cycle 6.3. Rankine Cycle, 6.4. Internal Combustion Cycles (Operation of Four Stroke Engines)
	Main ContentWeek 14: 6.5. Air Standard Analysis: Air Standard Otto Cycle and Air Standard Diesel Cycle, 6.6. Vapour Compression Refrigeration Cycle
	Main ContentWeek 15: Chapter 7. Introduction to Heat Transfer: 7.1. Basic Concepts and Modes of Heat Transfer, Governing Laws of Heat Transfer, 7.2. One Dimensional Steady State Heat Conduction through a Plane Wall, and Radial Steady State Heat Conduction through a Hollow Cylinder 7.3. Heat Flow through Composite Structures: Composite Plane Walls, and Multi-layer Tubes
	Main ContentWeek 16:  7.4. Electrical Analogy for Thermal Resistance 7.5. Combined Heat Transfer and Overall Heat Transfer Coefficient for Plane Wall and Tube 7.6. Nature of Convection: Free and Forced Convection, 7.7. Heat Radiation, Types of Bodies with respect to Radiation: Black Body, White Body, and Gray Body, Radiation Surface Properties
	Course Date: 2022-04-18
	Course Date_1: 2022-08-17


