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ANNAMACHARYA UNIVERSITY

EXCELLENCE IN EDUCATION; SERVICE TO SOCIETY
(ESTD, UNDER AP PRIVATE UNIVERSITIES (ESTABLISHMENT AND REGULATION) ACT, 2016)

Title of the Course:  I.C. Engines & Gas Turbines

Category: PC
Year 1}
Semester: I
Course Code: 24AMECS52T
Branch/es: Mechanical Engineering
Lecture Hours Tutorial Hours Practice Hours Credits
3 0 0 3

Course Objectives:

To Gain knowledge on basic concepts of an | C Engine.

To Acquaint with concept of combustion in SI & Cl engines.

To Familiarize about various methods for measurement of engine performance.
To Provide insight on Air compressors.

To Provide knowledge on Gas turbines.

bAoA

Course Outcomes:

At the end of the course, the student will be able to
Summarize the concepts of IC engines.
Comprehend the combustion in Sl & Cl engines.
Calculate the performance of IC Engines.
Calculate the performance of Air compressors.
Calculate the performance of Gas Turbines.

e wnE

Unit 1 Introduction to I.C. Engines 14
Classification - Working principles, Valve and Port Timing Diagrams, Engine systems — Fuel, Simple
Carburetor, Fuel Injection System — Air Injection system, Solid Injection system and Electronic Injection
system. Ignition —Battery ignition system and Magneto ignition system, Cooling — Air cooling (Cooling Fins)
and liquid cooing system — Thermo syphon system and Forced Circulation system and Lubrication -
Importance - Mist Lubrication System, Wet sump Lubrication system and Dry sump Lubrication system.
Actual Cycles and Their Analysis: Introduction, Comparison of Air Standard and Actual Cycles, Time Loss
Factor, Heat Loss Factor, Exhaust Blow down - Loss due to Gas exchange process, Volumetric Efficiency. Loss
due to Rubbing Friction, Actual and Fuel-Air Cycles of Cl Engines.

Unit 2 Combustion in Sl & Cl Engines 11
Combustion in Sl engine: Normal Combustion and Abnormal Combustion — Importance of Flame Speed and
Effect of Engine Variables — Type of Abnormal Combustion, Pre-Ignition and Knocking (Explanation) — Fuel
Requirements and Fuel Rating, Anti Knock Additives, Combustion Chambers.

Combustion in Cl Engines: Stages of Combustion — Delay Period and Its Importance — Effect of Engine
Variables — Diesel Knock— Combustion Chambers (DI And IDI), Fuel Requirements and Fuel Rating.

Unit 3 Testing and performance of IC engines. 12
Testing and Performance: Parameters of Performance - Measurement of Cylinder Pressure, Fuel
Consumption, Air Intake, Exhaust Gas Composition, Brake Power — Determination of Frictional Losses and
Indicated Power — Performance Test — Heat Balance Sheet and Chart.

Unit 4 Air Compressors 11
Reciprocating Compressors, Effect of Clearance volume in Compressors, Volumetric Efficiency, Single Stage
and Multi Stage Compressors, Effect of Inter cooling and Pressure Drop in Multi - Stage Compressors,



Problems Related to Reciprocating Compressors, Working principles of Roots blower, Vane type Blower,
Centrifugal Compressor - Axial Flow Compressors

Unit 5 Gas Turbines 12

Gas Turbines: Simple gas turbine plant, Brayton cycle, closed cycle and open cycle for gas turbines, actual
cycle. Methods to improve performance: regeneration, intercooling and reheating.

Introduction to jet propulsion: working principle of ramjet, turbojet, turboprop and pulse jet engines,
Thrust, Thrust Power and Propulsion Efficiency

Prescribed Textbooks:
1. I.C. Engines - V. Ganesan- TMH- 4™ edition -2017- ISBN-13. 978-1259006197
2. Thermal Engineering-Rajput-Lakshmi Publications -11th edition -2020- ISBN-13. 978-8131808047.

Reference Books:
1. Internal Combustion Engine Fundamentals- John B. Heywood- TMH-2018-ISBN: 9781260116106
2. Thermodynamics & Heat Engines- B. Yadav- Central Book Depot., Allahabad -2002-ISBN-13: 978-
8185444031
3. Treatise On Heat Engineering in MKS And SI Units, 4/e, V P Vasandani, Metropolitan Book Co. (p) Ltd.
ISBN-13: 978-8120003507
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