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Mech-323 APPLIED THERMODYNAMICS

Total Contact Hours T P C
Theory 6 2 3 3
Practical 94

AIMS: To transfer the knowledge of fundamentals of thermodynamics, laws and properties of gases,
thermodynamic processes and cyeles, formation and properties ol steam. steam boilers and their
performance | steam and Gas  turbines | 1.C. Engines, Air compressors and their performance,

refrigeration and air conditioning ete.

Course Contents;

Fundamentals of Thermodynamics 8 Hrs
Laws and properties of perfect pases 6 Hrs
Thermodynamic processes and cyeles 10 Hes
Fermation and properties of Steam 04 Hrs
Steam Botlers and their performance 18 Hrs
Steam and Gas wrhines 08 Hrs
Internal Combustion Engines {08 Hrs
Air Compressors and their performance 06 Hrs
Relrigeration and Air Conditioning 6 Hrs

Total 64 Hrs

Details of Contents:

Fundamentals of Thermodynamies 8 Irs

1.1 Introduction o thermodynamics

L2 Units, Systems of units, Thermodynamic systems, its classification and properties

1.3 Heat, Mass and weight, Force, Work and power

L4 Temperature, Absolute Temperature and Temperature Scales. Normal / Standard
Femperature and Pressure

1.5 Pressure, Absolute pressure, Gauge pressure and Vacuum pressure

L6 Energy, Potential energy. Kinetic energy and Internal energy of gas

A Laws of thermodynamics, Laws of canservation af energy and matter, limitations of 1 'st law
of thermodynamics
L& Solution of problems by direct application of formulae for above topics

A Maode ol heat transier

Aaws and properties of perfect gases & Hrs




2.1 Introduction
2.2 Boyle's law, Charles law, Gay-Lussac’s law, Joule’s law, Avogadro’s law, Regnault’s law

and Dalton™s law

2.3 General gas equation. Characteristic Gas equation, Universal Gas equation
2.4 Specific heats of a pas, Molar specilic heats of a gas and its mathematical relations
2.5 Enthalpy, and Entropy of a gas, importance of Entropy and relation between Heat &

Entropy
2.6 Solution of problems by dircet application of formulac for above topics

Thermodynamic processes and eycles L0 Hrs

3.1 Introduction of thermodynamic process

3 Classification/tvpes ol thermodynamic processes

3 Application of sl law of thermodynamics for work done during a non low-reversible
process

Heating and Expansion of gases in Non flow-Reversible & Irreversible processes
Solution of problems by dircet-apphication of Tormulae

B Intreduction and classification/types of thermodynamic eyeles

0 Assumptions in thermodynamic cyeles

& Reversible and Trreversible cycles

39 Warking of an ideal engine

3. CARNOTs Cyele, OTTO Cycle, DIESEL Cyele and Dual Combustion Cycle
.1l Solution of prablems Tor air standard efficiency of thermodynamics cycles

Lad B

I

Folad ad lad Lo
1

Formation and properties of Steam 4 Hrs

4.1 Introduction of steam, its formation, properties and classification

4.2 Important terms used for steam

4.3 Temperature-Enthalpy and Temperature- Entropy diagrams for steam formation
4.4 Use of steam tables

4.5 Caleulation of total heat of Wer drv and super-heated steam (Solution of Problems)

Steam Boilers and Their performance 8 Hrs
5.0 Introduction of hoiler
5.2 Classification of boilers
523 Selection o a steam boiler
54 Important teoms used for steam boilers
5.5 Constructions and Working of?
5.5.1 Simple verlical boiler (Single tube boiler)
552 COCHERAN boiler (Mult tubular boiler)
553 Locomative Boiler
554 Marine boiler {scoteh type)
555 Rabcock and Wilcox Boiler
5.6 Boiler mountings and accessories
5.7 Comparison between Water Tube and Fire Tube boilers
5.8 Performance of steam baoilers, Eguivalent evaporation and boiler elliciency
5.9 Solution of problems regarding equivalent evaporation. power/H.P and efticiency of hoiler

Steam and Gas Turbines 8 Hrs
6.1 Introduction and classification of turhines
6.2 Steam Turbine (Impulse tvpe)

6.2.1 Intraduciion



6.2.2 Die-Laval impulse turbine
6.2.3  Advaniages of steam turbine

6.3 Steam turbine (Reaction type)

0.3 [ntreduction.

6.3.2 PARSON s Reaction turhine.

6.3.3 Comparison between Impulse & Reaction Turbines
6.4 Gas Turhines

G.4.1 Tnroduction

6.4.2 Classification

6.4.3 Cyeles of Gas turbines

é.4 .4 Uses of Gas murbines

{_1 4.5 Comparison of closed cvele and open cycle turbines

6.4.6 Comparison of Gas turline & Steam lurbine

g Internal Combustion Engines #Hrs
7.1 Introduction of Internal & External Combustion Engines
7.2 Classification of 1.C. Engines
7.3 Cycle of operations & important terms used
74 Comparison ol Two Strokes Cyele and Four Strokes Cyele I ngines
7.5 Petrol Engine

750 Construction and working with the help of P-V | T-5 diagrams & neat sketch
Valve Timing Diagrams for two strokes and four strokes ¢yele petrol engine

7.6 Dic ‘\Ll Fnging
.61 Construction and working with its P-V, T-5 di:
7.6.2 Valve Timing Diagrams {or two strokes cycle

wrams and neat sketch
| four strokes cvele Diesel engine

[ndicated power, Brake power, Friction power and ciliciencies of 1.C. Engines

-]
~]

7.8 Comparison of L.C. engine and E.C. engine
7.9 Comparison of Petrol and Diesel engines
7.10 Solution of Problems regarding 1P, B.P, Friction Power and efTiciencies of [.C. engines

Air Compressors and their performance (Reciprocating & Rotary) 6 Hrs
Introduction
Classilication of air compressors{Reciprocating & Rotary)
Technical terms used
Construction and working of single stage reciprocating Air Compressor with help of Pv-
diagram and neat sketch

8.4.1 Work done per cvele by a single stage reciprocating air compressar without and with

% oo e oo
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clearance volume

8.5 Mulustage compression and its advantages
8.6 Two stage reciprocating air compressor with intercooler, work done

per cvele with pu]wtr. phic law ol compression
8.7 Power required Lo drive a single stage and two stage reciprocating air COmpressors
8.8  Comparisen of reciprocating and rotary air compressors
%9  Waork done per eyele and power required to drive a rolary compressor
7. 10Solution of Problems regarding work done power required for single stage & multistage

rolary air Compressors

Refrigeration and Air Conditioning 6Hrs
9.1 Introduction




9.2 Classification of refrigeration systems / cycles

9.3 Units, terms used

9.4 Refrigerants and ils propertics

Introduction to vaper compression . vapour absorption in relfrigeration system
9.6 Fundamentals of air conditioning system

Classileation of air conditioning svstems

Recommended Textbooks:

Principle of Refrigeration by Royj. Dossat

Air conditioning principles and system an energy approach by Edward, G. Pita
Applied Thermodynamies T.D Eastop, A. Mcceonkey

Thermodynamics by Rayner Joel

Thermodynamics Applied to Heat Engines by E.H.LEWITT (Published by; Sir ISAAC
Pitman & Sons Ltd London)

6. Heat Engines by D.A Low (McGraw Hill Book Company , New York)
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Mech-323 APPLIED THERMODYNAMICS
Instructional Objectives:

At the completion of this course, the students will be able to:

1. Know the Fundamentals of Thermodvynamics
.1 State the following:




L. Fundamentals of thermodynamics

1.1.2 Units and Svstems of unils
1.2 Deseribe the Thermodynamic systems, its classification and propertics
1.3 State the following:

1.3.1 Heal
2 hiass and weight
33 Foree
1.3.4 Waork and power
.4 Describe the following:
L4 Temperature, Absolute Temperature and Temperature Scales
[.4.2 wWormal Temperature and Pressure
l.4.3 Standard Temperature and Pressure
1.5 Describe the following:
1.5 Pressure and Absolule pressure,
1.5:2 Crauge pressure and Yacuum pressure
1.6 State the following:
[.6 ] Energy. Potential energy and Kinetic energy
.62 [nternal energy ol a gas

7 Describe the following:
1.7.1 Laws of thermodynamics

1,72 Laws al conservatian n"u:'.:.'ri..'f and matler
1.7.3 Limitations of 1" law of thermodynamics

1.8 Describe mode of heat transfer
1.8, Desernibe Conduction
| %.2Describe Convection
1K 3 Describe Radistion

9 Solve the problems by direct application of formulae for the above topics

2. l.'ndurqtnm] the Liws and properties of pertect gases
State the perfect gas and its properties

2.1
2.2 Describe the following; also derive its mathematical relations;

2.2.1 Boyle's law

2.2.2 Charles’s Law
223 Gay-Lussac™s law
224 Toule™s law

FS Avopadro’s law
226 Regnault’s law

P

Dalton’s law

23 Describe the following: also derive its mathematical relations:
231 General gas equation
2.3.2 Charactenstic Gas equation
235 Liniversal Gas equation
2.4 Describe the [ollowing:
2.4.1 The twa specific heats of a gas and derive its mathematical relations
242 The molar specific heats of @ gas and derive its mathematical relations

2.5 State the following:

2:5:1 Enthalpy of a Gas

2.5.2 Entropy ol a gas

ARp Tmportance of Eotropy

254 Relation berween Heat & Entropy




2.6 Solve the problems by direct application of formulae for the above topics

3. Understand the Thermodynamies Processes and Cycles
3.1 State the thermodynamic process

12 State Classification (Types of thermodynamic processes

3.3 State the application of st law of thermodynamies for work done during a non flow-
reversible PIrGsss

3.4 Describe the following

141  The Non flow-Reversible & Irreversible processes with the help of P-V & -
S diagrams
142 The constant pressure process with the help of P-V & T-S diagrams: also

derive its mathematical relations for work dene dunn : expansion

143 The constant volume process with the help of P-V & 1-5 diagrams: also derive
its mathematical relations for work done during expansion

144 The constant temperature process with the help of P-V & T-5 diagrams: also
derive its mathematical relations for work done during expansion

14,5 The adiabatic process with the help of P-V & T-5 diagrams: also derive its
mathematical relations for work done during expansion

1.4.6 The polytrophic process with the help of P-V & T-S diagrams: also derive its

mathematical relations lor work done during expansion

3.5 Salve the prablems by direct application of formulae for the above topics
3.6 Describe the following:
3.4.1 Thermodynamic cycle with the help of PV diagram
3.06.2 Classilication / Types of thermodynamic cyveles
1.7 Describe the assumptions in thermodynamic cycles
1.8 Describe the Reversible & lrreversible eycles with help of PV diagram

0 Explain the construction and working of’an ideal engine with the help of neat sketeh
10 Explain the following
31101 CARNOT'S CYCLE with the help of P-V & T-5 diagrams 5. alsa derive its
mathematical relations for Air Standard Efficiency during the cyele ol operation
1.2 OTTOCYCLE with the help of P-V & T-5 diagrams; also derive its mathematical
relations for Air Standard Efficiency during the cycle of uperation
31103 DIESEL CYCLE with the help of PV & T-S diggrams: also detive its mathematical
relations for Air Standard Efficiency during the cycle of operation
104 DUAL COMBUSTION CYCLE with the help of P- & T-5 diagrams! also derive ils
mathematical relations for Air Standard Efficiency during the cvele of operation
111 Solve the problems by direct application of formulae for the ahove topics
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4. Understand the Formation and properties of Steam
4.1 Deseribe the steam lormation, its properties and cls
4.2 State the important terms used for slesm

silcation

43 Describe the Temperature-Enthalpy and Temperature- Entropy diagrams fiar steam formatian

44 Describe the use of steam tables with help of examples

4.3 |J-.!ri-:_'TI|:'l the Tullowing
1.5.1 Derive Lhe formulae for the calculation of toial heat of wet, Dry, and super heated steam
4,52 Saive the problems by direct application of formulae tor the above topics

5. Understand the Steam Boilers & its performance

5.1 Deseribe the working and general construction of a boller
32 Describe the classification of boilers
53 State the selection factors of a good steam boiler




Indicated power
Brake power
Friction power
Lieiencies of 1.C. engines
7.8 Make a Comparison of 1.C. and F.C. engines
7.9 Make a Comparison of PETROL and DIESEL engines
710 Solve problems for caleulation of 1P, B.P. Friction Power and efficiencies of 1.C. engines

e

Understand the Air Compressors and their performance (Reciprocating & Rotary)
8.1 State the introduction of Air Compressors

4.2 Describe the classification / Lypes of Air Compressors{Reciprocating & Rotary)
8.3 State the terms used for Air Compressors

8.4 Lxplain the following:
341 The Construction and working single eylinder- single stage double acting
reciprocaling air compressor with the help of P-V diagram and neat skelch
.42 The wark done single stage. Single eylinder reciprocating air compressor without and

with clearance volume; also drive its Mathematical Expression,
8.5 Describe the Multistage compression with the help of P-V diagram and its advantages
8.6 Describe the two stage reciprocating aiv compressor with intercooler: also derive jts

mathematical Expression for the work done per eycle considering polyviropic law of
compression

8.7 Describe the power required to drive a single stage and two stages reciprocating Air
compressors: also derive its formulae

8.8 Make a comparison of reciprocating and rolary air compressors

5.9 Describe the work done and power required o drive a rotary air compressor: alse derive
its formulae

8.10° Selution of the problems regarding work done and power required to drive the rotary
and reciprocating air compressors

Understand the Refrigeration and Air Conditioning

. Srate the concept of Refrigeration and Adr conditioning

U2 Describe the Classificationitypes of Refrigeration s¥slems

9.3 State the Units and terms used for Ref; geration and Adr Canditioning

B4 State the names and Properties ol refrizerants

9.5 Describe the simple mechanism of a vitpaur compression and vapour absarption in refrizeration

system with the help of neat schematic diagram
9.6 State the Nundamentals of Air Conditioning Systems
BT Dascribe the Classi leation/types Air Conditioning Swslems
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List of Practical:

1.
2.
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THERMODYNAMICS

Pressure measurement by Barometer
Introduction of Thermometers and Thermocouples

Sketeh and study of Steam Boilers
il Simple vertical boiler

Cochran (Mulo tahular } boiler
Marine boiler{ Scotch (vpe)
Locomative koiler

ek Led Lad 5.
Fa ek B2

Sketch and study of Boiler Mountings and Aceessories
4.1 Pressure pauge  Bourdon type)

L2000 Water level indicator

4.3 Safery valve (Spring loaded)

+4  Feed water pump

Problem solving on steam generation

Practice on Petrol Engine

Practice on Diesel Engine

Practice on Ignition svstems for 1.C, Engines

Study and problem solution on Steam Turbine
Study of Gas Turbine

Performance Test of Reciprocating Air Compressor

Performance Test of Heating and Cooling svstem (Compression type A/C system)

Performance Test of Refrigeration system (Compression type )




Mech-323 APPLIED THERMODYNAMICS

Practical Objectives: 96 Hrs

AIMS: To transfer practical knowledge of pressure. temperature measuring instruments, boilers, [,C.
engines, Turbines and air compressors ete. The students will be able to:

. Pressure measurement by Barometer
LT Construction and working of BAROMETER
1.2 Calculation of pressure measurement

2. Know Thermometers and Thermocou ples
2.1 Operate 10 learn the construction and working of Thermomaters & Thermocouples
2.2 Application the method of calibration

3. Sketch and study of the tollowing boilers
3.1 Study the construction, working and safely precautions of!
344 simple Vertical Boiler
Cochran {(Multi tubular | Boiler
Marine Boiler (Scotch types)
L Locomotive Boiler
Babeock and Wilcox Boller

Lk
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4. Sketeh and study of the tollowing Boiler Mountings and Accessories
4.1 Study the canstruction. working and safety precautions of

411 Pressure Gauge (Bourdon tvpe)
4.1.2 Water level Indicator
4.1.3 Safety Valve (Spring loaded)
4.1.4 Feed Water Pump
5.  Problem solving on Steam Boiler
9.1 Study the procedural steps lar aperations of a boiler
&

5.2 Study the performance of a boiler & salety precautions

6. Practice on Petrol Engine
8.1 Operate 1o learn the construction, working and safety precautions
6.2 Operate to learn the valves timing diagrams for 2- Stroke & 4 — Siroke erele petrol engines

7. Practice on Diesel Engine
7.1 Operate w learn the construction, warking and safety precautions
7.2 Operation of the valves liming diagrams for 2- Stroke d& 4 - Stroke cyele diesel engines

8.  Practice on lgnition system for I.C. Engines
8.1 Operate 10 learn the ignition system for petrol engine
8.2 Operale to learn the ignition system lor dicsel engine

9. Study and problem solution Turbine
9.1 Study the construction, working and safety precautions of steam turbines
9.2 Study the performance of steam turbines
10.  Performance test of Gas Turbine
10.1 Operate to learn the construction, working and safety precautions of Gas wirbines
10.2 Practical performance of Gus turhines

11, Practical test of Reciprocating Air Compressor




11.1 Operate to learn the construction. warking and safety precautions of Reciprocating Air
i Hmpressor
1.2 Practical performance of Recipracating Air Compressor

12, Performance Test of Heating and Cooling svstem (Compression type A/C system)
12.1 Operate 1o learn the aeneral components of sysiem

12.2 Operate 1o learn the operational procedure of system and satety measures

13 Performance Test of Refrigeration system (Com pression type )
13.1 Operate to learn the general components of system

13.2 Operatz to learn he operational procedure of system and safely measures




