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COMBUSTION AND

HEAT TRANSFER
60 20 20 30 20 3 0 2 4

Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in
Class, given that no component shall exceed more than 20 marks.

Course Educational Objectives (CEOs)
The Students (A) Will Be Able to familiarize with different branches of mechanics(B)with
emphasis on their analysis and application to practical engineering problems (C) efficiently &
effectively (D)

Course Outcomes (COs)
After completion of this course the students are expected to be able to demonstrate following knowledge,
skills and attitudes, the students will be able to

1. To apply knowledge of S.I. and C.I. engines.
2. To identify, formulate Steady State Conduction.
3. Demonstrate variable conductivity.
4. Demonstrate Heat transfer coefficient and combustion system.
5. Demonstrate Heat transfer from extended surface, steady flow of heat along a rod

Syllabus
Unit-I
Combustion: Combustion phenomena of S.I. and C.I. engines, Stages of combustion
Photographic studies of combustion process- p-q diagrams in S.I. and CI engines. Abnormal
combustion-Effect of engine variables on knock-Factors controlling combustion chamber design.
Combustion chambers: Diesel engine combustion chambers open, Divided, Swirl, Turbulent and
Ricardo's M Combustion chambers.

Unit-II
Heat Transfer in IC engines: Heat transfer, Temperature distribution and thermal stress in
Piston, Cylinder Liner, cylinder head, Fins and valves. Variation of gas temperatures, Heat
transfer coefficient and combustion system-Effect of engine load on piston temperature heat
rejected to coolant quantity of water required.
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Course Educational Objectives (CEOs)
The Students (A) Will Be Able to familiarize with different branches of mechanics(B)with
emphasis on their analysis and application to practical engineering problems (C) efficiently &
effectively (D)

Course Outcomes (COs)
After completion of this course the students are expected to be able to demonstrate following knowledge,
skills and attitudes, the students will be able to

1. To apply knowledge of S.I. and C.I. engines.
2. To identify, formulate Steady State Conduction.
3. Demonstrate variable conductivity.
4. Demonstrate Heat transfer coefficient and combustion system.
5. Demonstrate Heat transfer from extended surface, steady flow of heat along a rod

Syllabus
Unit-I
Combustion: Combustion phenomena of S.I. and C.I. engines, Stages of combustion
Photographic studies of combustion process- p-q diagrams in S.I. and CI engines. Abnormal
combustion-Effect of engine variables on knock-Factors controlling combustion chamber design.
Combustion chambers: Diesel engine combustion chambers open, Divided, Swirl, Turbulent and
Ricardo's M Combustion chambers.

Unit-II
Heat Transfer in IC engines: Heat transfer, Temperature distribution and thermal stress in
Piston, Cylinder Liner, cylinder head, Fins and valves. Variation of gas temperatures, Heat
transfer coefficient and combustion system-Effect of engine load on piston temperature heat
rejected to coolant quantity of water required.
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Unit-III
Introduction to heat transfer: Temperature, Heat and thermal equilibrium, Modes of basic laws
of heat transfer i.e. conduction, Convection and Radiations; Fourier equation and Thermal
Conductivity, Derivation of the general form of heat conduction equation in Cartesian,
Cylindrical Spherical Coordinates.

Unit-IV
Conduction Heat Transfer: Steady State Conduction, Heat conduction through plane wall,
Composite wall, cylindrical wall, Multi-layer cylindrical wall, and through spheres; effect of
variable conductivity, Critical thickness of Insulation; conduction with heat generation, plane
wall with uniform heat generation, Dielectric heating, Cylinder with uniform heat generation,
Heat transfer from extended surface, Heat dissipation from and infinitely long fin, Fin
performance.

Unit-V
Convection Heat Transfer: Free and forced convection, Laminar and Turbulent flow, Newton-
Rekhman Law: Convection rate equation, Nusselt Number; radiation heat exchanger; salient
features and characteristics of radiation, Absorptive, reflectivity and transmittance; spectral and
spatial energy distribution, wavelength distribution of black body radiation, Plank's law; total
emissive power: Stefan Boltzman law, Wien's displacement law, Kirchoffs Law, gray body and
selective emitters.

Reference Books:
1. “Internal Combustion Engine Fundamentals”, by J.B. Heywood, McGraw-Hill, 5th

edition.
2. “Fundamentals of Internal Combustion Engines”, by Paul W. Gill & James H. Smith,

Oxford & IBH Pub. Ltd., 4th edition.
3. “A Course in Internal Combustion Engines”, by V. M. Domkundwar, Dhanpat Rai

Publication, 3rd edition.
4. “Internal Combustion Engines”, by V. Ganesan, Tata McGraw-Hill, 2nd edition.
5. “Internal Combustion Engines”, by M.L. Mathur & R.P. Sharma, Dhanpat Rai

Publications, 4th edition.
6. Heat and Mass transfer”; by CengelYunus A; TMH
7. “Heat and Mass Transfer”; by Yadav R; Central India pub-Allahabad
8. “Heat and Mass Transfer”; by Baehr HD;Stephan K; MacMillan Pub
9. “Heat and Mass Transfer”; by Incropera FP and Dewitt DP; Wiley
10. “Heat transfer”, by Holman JP; TMH
11. “Heat and Mass Transfer”, by Nag PK; TMH
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List of experiments (please expand it);
1. Conduction through a rod to determine t
2. Thermal conductivity of material
3. Forced and free convection over circular cylinder
4. Free convection from extended surfaces
5. Parallel flow and counter flow heat exchanger effectiveness and heat transfer rate
6. Calibration of thermocouple
7. Experimental determination of Stefan-Boltzmann constant
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AIR CONDITIONING
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in
Class, given that no component shall exceed more than 20 marks.

Course Educational Objectives (CEOs):
To introduction with (A) Refrigeration, (B) Vapour Compression Refrigeration, (C)
Unconventional Refrigeration Systems and Future Trends (D) Psychrometric and Air
conditioning loads calculation.

Course Outcomes (COs):
After completion of this course the students are expected to be able to demonstrate following knowledge,
skills and attitudes -

1. Students would be able to understand the Refrigeration system, and its importance, need and
applications.

2. Students would be able to analyses basics of vapour compression refrigeration.                        .
3. Students would be able to understand desirable properties of refrigerants.
4. Students will be able to understand absorption refrigeration system.
5. Students would be able to calculation of psychrometric properties of air by tables and charts.
6. Students would be able to calculation of summer & winter air conditioning load.

Syllabus
Unit - I
Introduction to Refrigeration
Principles and methods of refrigeration, freezing; mixture cooling by gas reversible expansion,
throttling, evaporation, Joule Thomson effect and reverse Carnot cycle; unit of refrigeration,
coefficient of performance, vortex tube & thermoelectric refrigeration, adiabatic
demagnetization; air refrigeration cycles- Joule’s cycle Boot-strap cycle, reduced ambient cycle
and regenerative cooling cycles.

Unit - II
Vapour Compression Refrigeration
Vapor compression cycle, p-h and t-s diagrams, deviations from theoretical cycle, sub-cooling
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and super heating, effects of condenser and evaporator pressure on cop; multi-pressure system:
removal of flash gas, multiple expansion & compression with flash inter cooling; low
temperature refrigeration: production of low temperatures, cascade system, dry ice, production of
dry ice, air liquefaction system,.

Unit – III
Unconventional Refrigeration Systems and Future Trends
Vapor Absorption Systems: absorption cycle, Lithium-bromide system, heat-exchangers,
analyzer and diffusers; The Electrolux system; Steam-Jet Refrigeration, Thermo-Electric
Refrigeration. Low-temperature refrigeration: Cascade systems, Joule-Thompson effect,
liquefaction of gases, application areas.
Refrigerants: nomenclature & classification, desirable properties, common refrigeration,
comparative study, leak detection methods, environment friendly refrigerants and refrigerant
mixtures, brine and its properties.

Unit – IV
Psychrometric
Calculation of psychrometric properties of air by table and charts; psychrometric processes:
sensible heating and cooling, evaporative cooling, cooling and dehumidification, heating and
humidification, mixing of air stream, sensible heat factor; principle of air conditioning,
requirements of comfort air conditioning, ventilation standards, infiltrated air load, fresh air load
human comfort, effective temperature & chart, heat production & regulation of human body,

Unit-V
Air Conditioning Loads
calculation of summer & winter air conditioning load, bypass factor of coil, calculation of supply
air rate & its condition, room sensible heat factor, grand sensible heat factor, effective sensible
heat factor, dehumidified air quantity. Problems on cooling load calculation. Air distribution and
ventilation systems.

Note: Refrigerant tables, Refrigeration and Air-conditioning Data Book and certified data tables
are allowed in the examination hall.

Reference Books:
1. “Refrigeration and Air Conditioning”, by C. P. Arora, Tata McGraw Hill.
2. “Refrigeration and Air Conditioning”, by A. R .Trott and T. C. Welch, Butterworth-

Heinemann.
3. “Refrigeration and Air Conditioning Technology”, by Whitman, Jhonson and Tomczyk,

Thomson Delmer Learning.
4. “Refrigeration and Air Conditioning”, by Abdul Ameen, Prentice Hall of India Ltd.
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5. “Basic Refrigeration and Air Conditioning”, by P. N. Ananthanarayan, Tata McGraw
Hill.

6. “Refrigeration and Air Conditioning”, by Wilbert F. Stoecker and Jerold W. Jones, Tata
McGraw Hill.

7. “Refrigeration and Air Conditioning”, by Richard Charles Jordan, Gayle B. Priester,
Prentice hall of India Ltd.

8. ASHRAE Handbook – Refrigeration 2010,

List of Experiments:

1. To find the coefficient of performance of Vapour compression Refrigeration (VCR)
system

2. To find the Refrigeration effect of Vapour compression Refrigeration (VCR) system
3. To find coefficient of performance of Air-conditioner Trainer system
4. To find Refrigeration effect of Air-conditioner Trainer system
5. To find various psychometric properties of Air
6. Evaluate the various performance parameters of A Cooling Tower
7. Evaluate the various performance parameters of Evaporative cooler
8. To prove the relation between the coefficient of performance of a Heat Pump and a

Refrigerator.


















