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Subject Name:-  I.C. Engines - Fuels and  Combustion

Subject Code:  ME52121


	Unit No.
	Topic
	Method
	Media
	Student Activity
	Assessment Tool
	Remarks

	I
	Fuels for S.I., C.I. Engines and Alternate Fuels

Qualities of SI & CI engine fuels, rating of SI & CI engine fuels, fuel additives for SI & CI engines,  liquid fuels, gaseous fuels, hydrogen engines, Availability and comparative properties of alternate fuels, CNG, LPG, Alcohol, Vegetable oil and Bio-gas .Engine performance and emission characteristics.
	Conventional

Demonstration


	PPT

Black board 
	Chemical Characterization of Gasoline and Diesel Fuel.   


	i) Test I ◘ 

ii) HA 1 ■ theory and problems

iii) □ Lab.Experiments, Viva-voice.
iv) ○ Numerical solving
	Test I out of 30 marks, to be converted to _10_ marks



	II
	Combustion and Combustion Chambers in SI Engines

Thermodynamic analysis of SI engine combustion, analysis of cylinder pressure data, flame structure and speed, stages of combustion, phenomenon of detonation, effect of engine variables on detonation, combustion chambers for SI engines, emission needs.
	Conventional

Demonstration


	PPT

Black board 
	Performance trial on diesel/petrol engine with alternative fuels and comparison with base fuel (diesel/petrol).
	i) MCQ based Test I I ◘ 

ii) HA 2 ■ theory and problems

iii) □ Lab.Experiments, Viva-voice.
iv) ○ Numerical solving


	Test II out of 20 marks, to be converted to 20 marks 

End Sem out of 100 marks, to be converted to 60 marks

	III


	Combustion and Combustion Chambers in CI Engines

Phenomenological model of C I engine combustion, analysis of cylinder pressure data, Stages of combustion, factors affecting delay period, the phenomenon of knock in CI engine, combustion chambers for CI engines, emission needs.
	Conventional 

Demonstration
	PPT

Black board


	Properties measurements of alternative fuels.
	i) MCQ based Test II  ◘

ii) HA 3  ■ theory and problems

iii) □ Lab.Experiments, Viva-voice, Industrial Visit Report
iv) ○Numerical solving
	Test II out of 20 marks, to be converted to 20 marks 

End Sem out of 100 marks, to be converted to 60 marks

	IV
	Performance of Supercharged and Turbocharged Engines

Purpose of Supercharging, Supercharging of SI engine, Supercharging of CI engine, Modification of engine for supercharging, supercharging arrangements, Turbochargers  
	Conventional 

Demonstration


	PPT

Black board


	Engine simulation using software’s like AVL Boost, AVL Fire, G.T. Power
	i) HA 4  ■ theory and problems

ii) □ 

Lab.Experiments, Viva-voice.
	End Sem out of 100 marks, to be converted to 60 marks

	V
	Fuel/Air Mixture Requirements

For steady running, Optimum fuel/Air ratios, idling and low load, normal and maximum power range, transient mixture requirements, effect of operating variables on mixture requirements, mixture requirements for CI engines,  Modern trends in fuels and combustion.
	Conventional 

Demonstration
	PPT

Black board


	Emission measurements by using Exhaust Gas Analyzer and Smoke meter.


	i) HA 5  ■ theory and problems

ii) □ 

Lab.Experiments, Viva-voice.

	End Sem out of 100 marks, to be converted to 65 marks

	VI
	Pollutant Formation and Control

Nature and extent of problem, Nitrogen oxides, Carbon monoxide, unburned hydrocarbon emissions, particulate emissions, and emission control as per standards.
	Conventional 

Demonstration
	PPT

Black board


	Analysis of Carbonyl Compound from exhaust emission using HPLC. 
	i) HA 6 ■ theory and problems

ii) □ 

Lab.Experiments, Viva-voice.

	End Sem out of 100 marks, to be converted to 65 marks


Levels of Bloom’s Taxonomy applicable for the course – Knowledge / Comprehension / Application / Analysis / Synthesis / Evaluation (Strike out levels not applicable)

Text Books:

1. John B Heywood, Internal Combustion Engine Fundamentals, McGraw Hill International Edition, 1998. 

2. V.Ganesan, Internal Combustion Engine, 2nd edition, Tata McGraw Hill Ltd., 2003. 

3. Obert, Edward F. Internal Combustion Engines and Air Pollution. New York: In text Educational Publishers, 1973 edition.

Reference Books :

1. Bosch. Automotive Handbook. 5th ed. Published by Robert Bosch GmbH. Warrendale, PA: Distributed by SAE, 2000. A concise and useful summary of technical data on engine and vehicle components and systems. 

2. Owen, K., and T. Coley. Automotive Fuels Handbook. Warrendale, PA: Society of Automotive Engineers, 1990. An extensive compilation of information on gasoline’s and diesel fuels and their effects on engine operation. 

3. Makartchouk, A. Diesel Engine Engineering: Thermodynamics, Dynamics, Design, and Control. New York and Basel: Marcel Dekker, Inc., 2002.

Course Outcomes:

The students will be able to – 

1. Student will able to demonstrate developments in fuels and alternative fuels for IC engines.

2. Student will able to explain the physics of  combustion in SI and CI engine.

3. Student will able to analyze the performance of supercharged engines.
4. Student will able to explain pollutant formation physics and their control strategies accordingly

 # - 
Details of laboratory course student activity for experiments based on appropriate unit. 

§ - 
Details of Tutorial course student activity based on appropriate unit. 

◘ -
Mandatory Assessment activities as per structure.


Mode of conduct of class test is to be mentioned. 

■ -
Scope of HA should be written in brief. 


□ -
Write unit-wise parameters used for continuous assessment of laboratory course. 


If parameters are used as a whole, they may be described in footer.

○ - 
Write unit-wise parameters used for continuous assessment of tut. course.
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