
XE-E Thermodynamics 

Section 1: Basic Concepts 
Continuum and macroscopic approach; thermodynamic systems (closed and 
open); thermodynamic properties and equilibrium; state of a system, state 
postulate for simple compressible substances, state diagrams, paths and processes 
on state diagrams; concepts of heat and work, different modes of work; zeroth law 
of thermodynamics; concept of temperature. 

Section 2: First Law of Thermodynamics 
Concept of energy and various forms of energy; internal energy, enthalpy; specific 
heats; first law applied to elementary processes, closed systems and control 
volumes, steady and unsteady flow analysis.  

Section 3: Second Law of Thermodynamics 
Limitations of the first law of thermodynamics, concepts of heat engines and heat 
pumps/refrigerators, Kelvin-Planck and Clausius statements and their equivalence; 
reversible and irreversible processes; Carnot cycle and Carnot principles/theorems; 
thermodynamic temperature scale; Clausius inequality and concept of entropy; 
microscopic interpretation of entropy, the principle of increase of entropy, T-s 
diagrams; second law analysis of control volume; availability and irreversibility; third 
law of thermodynamics.  

Section 4: Properties of Pure Substances 
Thermodynamic properties of pure substances in solid, liquid and vapor phases; P-v-
T behaviour of simple compressible substances, phase rule, thermodynamic 
property tables and charts, ideal and real gases, ideal gas equation of state and 
van der Waals equation of state; law of corresponding states, compressibility factor 
and generalized compressibility chart.  

Section 5: Thermodynamic Relations 
T-ds relations, Helmholtz and Gibbs functions, Gibbs relations, Maxwell relations, 
Joule-Thomson coefficient, coefficient of volume expansion, adiabatic and 
isothermal compressibilities, Clapeyron and Clapeyron-Clausius equations. 

 Section 6: Thermodynamic Cycles 
Carnot vapor cycle, ideal Rankine cycle, Rankine reheat cycle, air-standard Otto 
cycle, air-standard Diesel cycle, air-standard Brayton cycle, vapor-compression 
refrigeration cycle. 

Section 7: Ideal Gas Mixtures 
Dalton’s and Amagat’s laws, properties of ideal gas mixtures, air-water vapor 
mixtures and simple thermodynamic processes involving them; specific and relative 
humidities, dew point and wet bulb temperature, adiabatic saturation temperature, 
psychrometric chart. 

  

 
 


	Section1: Engineering Mathematics
	Section 2: Flight Mechanics
	Section 3: Space Dynamics
	Section 4: Aerodynamics
	Section 5: Structures
	Section 6: Propulsion
	Section 1: Engineering Mathematics
	Section 2: Farm Machinery
	Section 3: Farm Power
	Section 4: Soil and Water Conservation Engineering
	Section 5: Irrigation and Drainage Engineering
	Section 6: Agricultural Processing Engineering
	Section 7:  Dairy and Food Engineering
	Architecture and Planning
	AR
	Section 1: Architecture and Design
	Section 2: Building Materials, Construction and Management
	Section 3: Building and Structures
	Section 4: Environmental Planning and Design
	Section 5: Urban Design
	Section 6: Urban Planning and Housing
	Section 7: Planning Techniques and Management
	Section 8: Services, Infrastructure and Transportation
	Section 1: Engineering Mathematics
	Section 2: General Biotechnology
	Section 3: Recombinant DNA Technology
	Section 4: Plant and Animal Biotechnology
	Section 5: Bioprocess Engineering and Process Biotechnology
	Section 1: Engineering Mathematics
	Section 2: Structural Engineering
	Section 3: Geotechnical Engineering
	Section 4: Water Resources Engineering
	Section 5: Environmental Engineering
	Section 6: Transportation Engineering
	Section 7: Geomatics Engineering
	Section 1: Engineering Mathematics
	Section 2: Process Calculations and Thermodynamics
	Section 3: Fluid Mechanics and Mechanical Operations
	Section 4: Heat Transfer
	Section 5: Mass Transfer
	Section 6: Chemical Reaction Engineering
	Section 7: Instrumentation and Process Control
	Section 8: Plant Design and Economics
	Section 9: Chemical Technology
	Section1: Engineering Mathematics
	Section 2: Digital Logic
	Section 3: Computer Organization and Architecture
	Section 4: Programming and Data Structures
	Section 5: Algorithms
	Section 6: Theory of Computation
	Section 7: Compiler Design
	Section 8: Operating System
	Section 9: Databases
	Section 10: Computer Networks
	Section 1: Physical Chemistry
	Section 2: Inorganic Chemistry
	Section 3: Organic Chemistry
	Section 1:  Engineering Mathematics
	Section 2:  Networks, Signals and Systems
	Section 3:  Electronic Devices
	Section 4:  Analog Circuits
	Section 5:  Digital Circuits
	Section 6:  Control Systems
	Section 7:  Communications
	Section 8:  Electromagnetics
	Section 1: Engineering Mathematics
	Section 2:  Electric Circuits
	Section 3: Electromagnetic Fields
	Section 4: Signals and Systems
	Section 5: Electrical Machines
	Section 6: Power Systems
	Section 7: Control Systems
	Section 8: Electrical and Electronic Measurements
	Section 9: Analog and Digital Electronics
	Section 10: Power Electronics
	Section 1: Ecology
	Section 2: Evolution
	Section 3: Mathematics and Quantitative Ecology
	Section 4: Behavioural Ecology
	Part – A: Geology
	Part - B:  Geophysics
	Section 1: Engineering Mathematics
	Section 2: Electrical Circuits:
	Section 3: Signals and Systems
	Section 4: Control Systems
	Section 5: Analog Electronics
	Section 6: Digital Electronics
	Section 7: Measurements
	Section 8: Sensors and Industrial Instrumentation
	Section 9: Communication and Optical Instrumentation
	Section 1: Linear Algebra
	Section 2: Complex Analysis
	Section 3: Real Analysis
	Section 4: Ordinary Differential Equations
	Section 5: Algebra
	Section 6: Functional Analysis
	Section 7: Numerical Analysis
	Section 8: Partial Differential Equations
	Section 9: Topology
	Section 10: Probability and Statistics
	Section 11: Linear programming
	Section 1: Engineering Mathematics
	Section 2: Applied Mechanics and Design
	Section 3: Fluid Mechanics and Thermal Sciences
	Section 4: Materials, Manufacturing and Industrial Engineering
	Section 1: Engineering Mathematics
	Section 2:  Mine Development and Surveying
	Section 3:  Geomechanics and Ground Control
	Section 4: Mining Methods and Machinery
	Section 5: Surface Environment, Mine  Ventilation, and Underground Hazards
	Section 6: Mine Economics, Mine Planning, Systems Engineering
	Section 1: Engineering Mathematics
	Section 2: Thermodynamics and Rate Processes
	Section 3: Extractive Metallurgy
	Section 4: Physical Metallurgy
	Section 5: Mechanical Metallurgy
	Section 6: Manufacturing Processes
	Section 1:  Mathematical Physics
	Section 2:  Classical Mechanics
	Section 3: Electromagnetic Theory
	Section 4: Quantum Mechanics
	Section 5: Thermodynamics and Statistical Physics
	Section 6: Atomic and Molecular Physics
	Section 7: Solid State Physics &  Electronics
	Section 8:  Nuclear and Particle Physics
	Section 1: Engineering Mathematics
	Section 2: General Engineering
	Section 3: Manufacturing Processes I
	Section 4: Manufacturing Processes II
	Section 5: Qualityand Reliability
	Section 6: Industrial Engineering
	Section 7: Operations research and Operations management
	Section 1: Textile Fibers
	Section 2: Yarn manufacture, Yarn structure and Properties
	Section 3: Fabric manufacture, Structure and Properties
	Section 4: Textile Testing
	Section 5: Chemical processing
	Section 1: Linear Algebra
	Section 2: Calculus
	Section 3: Vector Calculus
	Section 3: Complex variables
	Section 4: Ordinary Differential Equations
	Section 5: Partial Differential Equations
	Section 6: Probability and Statistics
	Section 7: Numerical Methods
	Section 1: Flow and Fluid Properties
	Section 2: Kinematics
	Section 3: Integral analysis
	Section 4: Differential Analysis
	Section 5: Inviscid flows
	Section 6: Dimensional analysis
	Section 7: Internal flows
	Section 8: Prandtl boundary layer equations
	Section 1: Processing of Materials:
	Section 2: Characterisation Techniques:
	Section 3: Structure and Imperfections:
	Section 4: Thermodynamics and Kinetics:
	Section 5: Properties of Materials:
	Section 6: Material types
	Section 7: Environmental Degradation
	Section 8: Elements of Quantum Mechanics and Mathematics
	Section 1: Basic Concepts
	Section 2: First Law of Thermodynamics
	Section 3: Second Law of Thermodynamics
	Section 4: Properties of Pure Substances
	Section 5: Thermodynamic Relations
	Section 6: Thermodynamic Cycles
	Section 7: Ideal Gas Mixtures
	Section 1: Chemistry of high polymers
	Section 2: Polymer Characterization
	Section 3: Synthesis and properties
	Section 4: Polymer blends and composites
	Section 5: Polymer Technology
	Section 6: Polymer rheology
	Section 7: Polymer processing
	Section 8: Polymer testing
	Section 1: Food Chemistry and Nutrition:
	Section 2:  Food Microbiology:
	Section 3: Food Products Technology:
	Section 4: Food Engineering:
	Section 1: Atomic Structure and Periodicity
	Section 2: Structure and Bonding
	Section 3: s, p and d Block Elements
	Section 4: Chemical Equilibria
	Section 5: Electrochemistry
	Section 6: Reaction Kinetics
	Section 7: Thermodynamics
	Section 8: StructureReactivity Correlations and Organic Reaction Mechanisms
	Section 1:
	Section 2:
	Section 3:
	Section 4:
	Section 5:
	Section 6:
	Section 1: Plant Systematics
	Section 2: Plant Anatomy:
	Section 3: Morphogenesis & Development
	Section 4: Physiology and Biochemistry
	Section 5: Genetics
	Section 6: Plant Breeding and Genetic Modification
	Section 7: Economic Botany
	Section 8: Plant Pathology
	Section 9: Ecology and Environment
	Section 1: Historical Perspective
	Section 2: Methods in Microbiology
	Section 3: Microbial Taxonomy and Diversity
	Section 4: Prokaryotic and Eukaryotic Cells: Structure and Function
	Section 5: Microbial Growth
	Section 6: Control of Micro-organisms
	Section 7: Microbial Metabolism
	Section 8: Microbial Diseases and Host Pathogen Interaction
	Section 8: Chemotherapy/Antibiotics
	Section 9: Microbial Genetics
	Section 10: Microbial Ecology
	Section 1: Animal world
	Section 2: Evolution
	Section 3: Genetics
	Section 4: Biochemistry and Molecular Biology
	Section 5: Cell Biology
	Section 6: Gene expression in Eukaryotes
	Section 7: Animal Anatomy and Physiology
	Section 8: Parasitology and Immunology
	Section 9: Development Biology
	Section 10: Ecology
	Section 11: Animal Behaviour
	Section 1: Food Chemistry and Nutrition
	Section 2:  Food Microbiology
	Section 3: Food Products Technology
	Section 4: Food Engineering



