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Title of the Course: Basic Thermodynamics 
Category: ES 
Year: II 
Semester: I  
Course Code: 24AMEC31T  
Branch: ME 

 

Lecture Hours Tutorial Hours Practice Hours Credits 
3 0 0 3 

 

Course Objectives:  
1. To impart the awareness on laws of thermodynamics. 
2. To enable the students to understand second law of thermodynamics and its applications to 

various systems. 
3. To familiarize steam properties to understand working of steam power plants. 
4. To acquire knowledge on equations of state and properties of gas mixtures. 
5. To understand the inter-relationship between various air standard cycles used in gas power 

cycles. 
 

Course Outcomes: 
At the end of the course, the student will be able to 
1. apply the first law of thermodynamics for various energy systems 
2. analyze the performance of thermal engineering devices by using Second law of 

Thermodynamics. 
3. solve the properties of pure substances by using steam tables. 
4. calculate the P-V-T properties of gases and mixtures. 
5. analyze the Air standard cycles by using the thermodynamic principles 

 

Unit 1 Basic Concepts & First Law of Thermodynamics 12 

System, Control Volume, Surrounding, Boundaries, Universe, Types of Systems, Macroscopic and 
Microscopic viewpoints, Concept of Continuum, Thermodynamic Equilibrium, State, Property, 
Process, Cycle – Reversibility, Quasi – static Process, Irreversible Process, Causes of Irreversibility – 
Energy in State and in Transition - Types, Work and Heat, Point and Path function. 
Zeroth Law of Thermodynamics –Ideal Gas Scale – PMM I - Joule’s Experiments – First law of 

Thermodynamics – Corollaries – First law applied to a Process – applied to a flow system – Steady 

Flow Energy Equation 

 

Unit 2 Second Law of Thermodynamics 12 

Limitations of the First Law – Thermal Reservoir, Heat Engine, Heat pump, Parameters of 
performance, Second Law of Thermodynamics, Kelvin-Planck and Clausius Statements and their 
Equivalence / Corollaries, PMM of Second kind, Carnot’s principle, Carnot cycle and its specialties, 
Thermodynamic scale of Temperature.  
Clausius Inequality, Entropy, Principle of Entropy Increase – Energy Equation, Availability and 
Irreversibility Elementary Treatment of the Third Law of Thermodynamics. 

 

Unit 3 Properties of Pure Substances 10 

 (ESTD UNDER AP PRIVATE UNIVERSITIES (ESTABLISHMENT AND REGULATION) ACT, 2016) 
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Pure Substances-, P-V-T- surfaces, T-S and h-s diagrams, Mollier Charts, Phase Transformations – 
Triple point at critical state properties during change of phase, Dryness Fraction – Clausius – 
Clapeyron Equation, Constructional use of Property tables, Mollier charts – Various Thermodynamic 
processes and energy Transfer – Steam Calorimetry. 
Thermodynamic relations: -Thermodynamic Potentials, Gibbs and Helmholtz Functions, Maxwell 
Relations. 
Unit 4 Perfect Gas Laws & Mixture Of Perfect Gases 13 

Equation of State, specific and Universal Gas constants – various Non-flow processes, properties, 
end states, Heat and Work Transfer, changes in Internal Energy – Throttling and Free Expansion 
Processes – Flow processes – Deviations from perfect Gas Model – Vander Waals Equation of State 
– Compressibility charts – variable specific Heats – Gas Tables. 
Mole Fraction, Mass fraction Gravimetric and volumetric Analysis – Dalton’s Law of partial pressure, 
Avogadro’s Laws of additive volumes – Mole fraction, Volume fraction and partial pressure, 
Equivalent Gas constant and Molecular Internal Energy, Enthalpy, specific heats and Entropy of 
Mixture of perfect Gases and Vapour. 

 

Unit 5 Air Standard Cycles 06 

Otto, Diesel and Dual cycles, P-V and T -S diagrams - Description and Efficiencies- Mean effective 
pressures. Comparison of Otto, Diesel and Dual cycles. 

 

Prescribed Textbooks: 
1. Engineering Thermodynamics. PK Nag, TMH, 6th  edition,2017. 
2. Thermodynamics – An Engineering Approach. Yunus Cengel& Boles, TMH. Mcgraw Higher 

Education  9th edition, 2019. 
 

Reference Books: 
1. Fundamentals of Thermodynamics. Sonntag, Borgnakke and Van wylen, John Wiley & sons 

(ASIA) Pt Ltd. Publisher: Wiley; 8 edition (December 26, 2012). 
2. Thermodynamics. Mc Graw Hill J. P. Holman, McGraw-Hill College; 4th edition (January 1, 

1988). 
3. An introduction to Thermodynamics. YVC Rao, Universities Press, 3rd edition 2004. 

4. Engineering Thermodynamics, Jones & Dugan, PHI INDIA (2011). 
5. Basic Engineering Thermodynamics. A. Venkatesh, Universities Press; First edition (2007). 

 

Web resources: 

1. https://www.youtube.com/watch?v=9GMBpZZtjXM&list=PLD8E646BAB3366BC8 

2. https://www.youtube.com/watch?v=pMmHdWvN_FI&list=PLyqSpQzTE6M_QOKxVxZ5nQ48gOkz

g7zWP&index=1 

3. https://www.youtube.com/watch?v=2LPQX4F-GoA&list=PLwdnzlV3ogoWV-

_n1YItO933MxgPXfEiM 

4. https://www.youtube.com/watch?v=ZXHbqJj5mk4&list=PLjA7uIhseb0-tML7elONaelFTts6xoG5B 
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3 2 1 1 - - - - 1 - 1 2 2 

24AMEC31T 
.2 

3 3 1 1 - - - - 1 - 1 2 3 

24AMEC31T 
.3 

3 2 1 1 - - - - 1 - 1 2 1 
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3 2 1 1 - - - - 1 - 1 2 1 
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3 3 1 1 - - - - 1 - 1 2 2 

 














































































































































































































































