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G,ounse 0h3"eat5ves:
To understand the basle eoneepts, the ilaws of thea'nrodynamtilas and heat tnar-lsfer witfrl
ihdin appNieations.

!ntroduction
{6 houns}
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1"3 Concepts and Definit ions

1.3.1 Thermodynannicsystems
1.3.2 Thermodynamic properties: Intensive, Extensive and specific
1.3.3 ThermodynannicEqui l ibr ium
1-3.4 Therrnodynamic State: State and path Funetions
1.3.5 Thermodynamic process: cyclic process, euasi-equil ibriun-l

Process, Reversible and trreversible process

1.4 pressure and pressure Measurement
1.5 Temperature and the Zeroth Law of rhermodynarnics
1.6 Energy and Energy Transfer

1.7.1 Stored Energy and Transient Energy; Total Energy
1'- 1.7.2 Heat and Work Transfer

1.7.3 Expressions for Displacement Work Transfer: Polytropic process
1.7.4 Other Examples of Work: ElectricalWork and Mechanical Forms of

Work

Properties of Common Substances (6 hours)
2.1 Pure Substance and State postulate
2.2 Phase-Change Processes of pure Substances
2.3 Property Diagrams for phase-Change processes

2.3.1 The T-v and the p-v diagram: Two phase (Liquid and vapor)
systems; Phase change; subcooled Liquid, saturated Liquid, wet
Mixture, Crit ical Point, Quality, Moisture Content, Saturated Vapor
and Superheated Vapor

2.3.2 Properties of Two-Phase Mixtures
2.3.3 The P-T Diagrarn
2.3.4 The P-v-T Surface
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3"n .joule's Expel.fna-lents, nn.tennaij Ernerg;r
3"2 Flrst l*aw of rhenrnoeJynamies fon control iv]ass; First Law rorj'

Thenmodynawni,es f'on eontnoil f\llass [Jnderg,oing Gyafi[e F,noeess
3.3 Enthalpy, fi*feat eapaelty
3"4 Flrst Law of Thermodynannies fr:r Contnol Vol*n-re
3.5 e ontrol Volq.lme Analysis: Steacly State Analysis amd L,fersteadv State

Analysis
3.6 Control Volume App[ieations: Steady and Unsteady Work Appilieations and

Steady and Unsteady Flow Applications
3.7 Other Statements of the First Law

See ond l-aw of Thermodynannics {g houns}
4"1 Neeessity of Formulation of Second Law
4.2 Heat Engine, Heat pump and Refrigerator
4,3 Kelvin-Planck and crausius Statements of the second l_aw of

Thermodynamics and their Equivalence
4.4 Reversible and lrreversibte processes
4.5 Carnot Cycle, Reverse Carnot Cycle
4.6 Thermodynamic Temperature Scale and ldea!-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 Rerations for an ldeal Gases and lncompressible

Substances
4.'11 lsentropic Process for an ldeal Gas and Incompressible Substances
4.12 Entropy Balance for Controt Mass
4.13 Entropy Balance for ControtVolume
4.14 lsentropic Efficiency

Power Cycle, Refrigeration and Liquefaction
5.1 Classiflcation of Cycles
5.2 Rankine Cycle and Steam power plant
5.3 Internal combustion cycles: otto cycle and Diesel cycle
5.4 Vapor Compression Refrigeration Cycle
5.5 The Choice of Refrigerants
5.6 Absorption Refrigeration

{9 hours)

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

(9 heruils)
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Introduction to Heat Transfer
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6"4.1 eornposite iP[ane Watil
6"4"2 SVlulti layentuhes

6.5 E$eetnieaI Anaflogy.for thenman neslstance
6'6 e onnbineel Fieat T'nansfer aild Ovena[fl fi-{eat Tnalnsfen eroeffieiernt,f,or F]ane Wafll

and Tulbe, eomposite Wa$[ and Tube
6.7 e onvectlon: fr{atune of eonveetion, Conveetieirr
6.8 Radiatlon: f\ature of l-"leat Radiatiosr, Radiatioil

Radiation, Ernisslon frorn Rea! Surfaces
6"9 The Planck Distribution, wien's Displacement r_aw and T|re stefan-

Boltzmann Law

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

1. sample problerns related to the thermodynamic properties and
displacement work transfer (3 hours)

2- sample problerns related to properties of liquid-vapor mixture
system

3. Sample problerns related to mass and

Boundary Layens
Fnopenties, Etaekbodv

{2 hours)
energy conservation of control

mass, cyclic process, controlvolume (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 cycte and refrigeration system (2 hours)
7 ' Sample problems related to composite plane wall, cylinders and sphere,

combined heat transfer and overail heat transfer coefficient (2 hours)

Assignments
1. Systems, properties and Energy Transfer
2. Property Diagrams for Phase-Change Processes and ldeal Gbs Relations
3. First Law of Thermodynamics
4. Second Law of Thermodynamics
5. Power cycre, Refrigeration and Liquefaction processes
6. Heat Transfen

Laboratory
1. TemperatureMeasurements
2. Experiment related to First Law
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