Course Objectives:
To understand the basic concepts, the laws of thermodynamics and heat transfer with
their applications.

1

introduction

(6 hours)

1.1 Definition and Scope of Engineering Thermodynamics
1.2 Microscopic versus Macroscopic Viewpoint
1.3 Concepts and Definitions

1.3.1
1.3.2
1.3.3
1.3.4
135

1.4 Pressu
1.5 Tempe

Thermodynamic Systems

Thermodynamic Properties: Intensive, Extensive and Specific
Thermodynamic Equilibrium

Thermodynamic State: State and Path Functions
Thermodynamic Process: Cyclic Process, Quasi-equilibrium
Process, Reversible and Irreversible Process

re and Pressure Measurement
rature and the Zeroth Law of Thermodynamics

1.6 Energy and Energy Transfer

1.7.1
1.7.2
1.7.3
1.7.4

Stored Energy and Transient Energy; Total Energy

Heat and Work Transfer

Expressions for Displacement Work Transfer: Polytropic Process
Other Examples of Work: Electrical Work and Mechanical Forms of
Work

Properties of Common Substances (6 hours)

2.1 PureS

ubstance and State Postulate

2.2 Phase-Change Processes of Pure Substances
2.3  Property Diagrams for Phase-Change Processes

2.3.1

2.3.2
2.3.3
234

The T-v and the P-v diagram: Two Phase (Liquid and Vapor)
Systems; Phase Change; Subcooled Liquid, Saturated Liquid, Wet
Mixture, Critical Point, Quality, Moisture Content, Saturated Vapor
and Superheated Vapor
Properties of Two-Phase Mixtures

The P-T Diagram ) M
The P-v-T Surface Lt
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First Law of Thermodynamics (9 hours)

3.1 Joule’s Experiments, Internal Energy

3.2 First Law of Thermodynamics for Control Mass; First Law of
Thermodynamics for Control Mass Undergoing Cyclic Process

3.3 Enthalpy, Heat Capacity

3.4 First Law of Thermodynamics for Control Volume

3.5 Conirol Volume Analysis: Steady State Analysis and Unsteady State
Analysis

3.6 Control Volume Applications: Steady and Unsteady Work Applications and
Steady and Unsteady Flow Applications

3.7  Other Statements of the First Law

Second Law of Thermodynamics {9 hours)

4.1 Necessity of Formulation of Second Law

4.2 Heat Engine, Heat Pump and Refrigerator

4.3 Kelvin-Planck and Clausius Statements of the Second Law of
Thermodynamics and their Equivalence

4.4 Reversible and Irreversible Processes

4.5 Carnot Cycle, Reverse Carnot Cycle

4.6 Thermodynamic Temperature Scale and Ideal-Gas Temperature Scale

4.7 Clausius Inequality and Entropy - A Property of a System

4.8 Entropy Generation and the Increase of Entropy Principle

4.9 Entropy Change of Pure Substances

4.10 Entropy Change Relations for an Ideal Gases and Incompressible
Substances

4.11 Isentropic Process for an ldeal Gas and Incompressible Substances

4.12 Entropy Balance for Control Mass

4.13 Entropy Balance for Control Volume

4.14 Isentropic Efficiency

Power Cycle, Refrigeration and Ligquefaction {9 hours)
5.1 Classification of Cycles "

5.2 Rankine Cycle and Steam Power Plant

9.3 Internal Combustion Cycles: Otto Cycle and Diesel Cycle

9.4 Vapor Compression Refrigeration Cycle

9.5 The Choice of Refrigerants

5.6  Absorption Refrigeration

5.7  Liquefaction Processes: Ways of Liquefaction; Linde and Claude Process

Introduction to Heat Transfer (6 hours)
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eat flow through camposite structures
4.1  Composite Plane Wall

6.4.2 Multilayer tubes

8.5 Electrical Analogy for thermal resistance

6.6 Combined Heat Transfer and Overall Hest Transfer Coefficient for Plane Wall
and Tube, Composite Wall and Tube

8.7 Convection: Nature of Convection, Convection Boundary Layers

6.8 Radiation: Nature of Heat Radiation, Radiation Properties, Blackbody
Radiation, Emission from Real Surfaces

6.9 The Planck Distribution, Wien’s Displacement Law and The Stefan-—
Boltzmann Law :

Tutorials
There shall be related tutorials exercised in class and given as regular homework
exercise. Tutorial can be as following for each specified chapters

1. Sample problems related to the thermodynamic properties and

displacement work transfer (3 hours)
2. Sample problems related to properties of liquid-vapor mixture

system (2 hours)
3. Sample problems related to mass and energy conservation of control

mass, cyclic process, control volume (3 hours)

4. Sample problems related to entropy change, entropy generation for ideal
gas, isolated system, control mass and control volume, isentropic efficiency

(2 hours)
5. Sample problems related to performance of heat engine, heat pump and
Refrigeration (1 hours)

6. Sample problems related to power cycle and refrigeration system (2 hours)
7. Sample problems related to composite plane wall, cylinders and sphere,
combined heat transfer and overall heat transfer coefficient (2 hours)

Assignments

Systems, Properties and Energy Transfer

Property Diagrams for Phase-Change Processes and Ideal Gas Relations
First Law of Thermodynamics

Second Law of Thermodynamics

Power Cycle, Refrigeration and Liquefaction Processes

Heat Transfer

Ok wN

Laboratory
1. Temperature Measurements
2. Experiment related to First Law
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6. at Conduction

7. t Radiation
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