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Semester : I
Subject Name:-  Advanced  Internal Combustion Engines 
Subject Code:  ME52118 


	Unit No.
	Topic
	Method
	Media
	Student Activity
	Assessment Tool
	Remarks

	I
	Measurement & Testing
Introduction, FP, BP, Fuel & Air Consumption, Speed, Exhaust and Coolant Temperature.
	Conventional
Demonstration

	PPT

Black board 
	Performance test on Gasoline engine   


	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
	Performance Parameters and Characteristics
Engine Performance Parameters, Indicated and Brake Power and MEP, Operating Variables that affect SI Engine Performance, Efficiency and Emissions, Variables that affect CI Engine Performance, Efficiency and Emissions, Method of improving Engine Performance.
	Conventional

Demonstration


	PPT
Black board 
	Performance test on Variable compression ratio engine and data analysis

§ Observation of cut sections models


	i) MCQ based Test I I ◘ 

ii) HA 2 ■ 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

	III


	Engine Heat Transfer
Variation of Gas Temperature, Piston and Cylinder Temperature Distribution, Theory and Parameters affecting, Types of Efficient Cooling Systems. 
	Conventional 
Demonstration
	PPT
Black board


	-
	i) MCQ based Test II  ◘

ii) HA 3  ■ 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

	IV
	Engine Emission Control Technology
SI Engine Emission Control Technology:

Engine Design Parameters, Add on Treatments, Catalytic Exhaust After Treatment, Catalytic Converter Types and Catalyst Deactivation, Gasoline direct injection stratified charge Engines.
CI Engine Emission Control Technology:

Fuel Injection variables, Exhaust Gas recirculation, Catalytic Exhaust Gas after Treatment, Diesel Particulate Filters.
	Conventional 

Demonstration


	PPT
Black board


	Performance trial on diesel engine, with P-Theta and Emission analysis 
	i) HA 4  ■ theory and problems

ii) □ 

Lab.Experiments, Viva-voice.

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

	V
	Electronics Injection System and Engine Electronics

Gasoline Injection, EFI system, MPFI system, Electronic control system, Injection Timing, Electronic  Diesel Injection System and Control, EMS, Position Displacement and Speed Sensing, Pressure and Temperature Measurement, Intake Air Flow Measurement.
	Conventional 
Demonstration
	PPT
Black board


	Performance trial on diesel engine, as per Bharat stage norms.


	i) HA 5  ■ theory and problems

ii) □ 

Lab.Experiments, Viva-voice.

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

	VI
	Advanced Engine Technology

HCCI Engines, HCCI operation of gasoline Engines, Lean Burn Engine, Different approaches to Lean Burn, LHR Engine, Surface Ignition Concept, Catalytic Ignition, Variable Valve Timing, Latest Trends in IC Engine Technology.
	Conventional 
Demonstration
	PPT
Black board


	-

	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. The Internal Combustion Engine in Theory and Practice Volume I & II by Charles Fayette Taylor, The MIT Press.
2. John B Heywood, Internal Combustion Engine Fundamentals, McGraw Hill International Edition, 1998
3. Internal Combustion Engines- V Ganesan , 2nd edition, TaTa McGraw Hill.

4. Internal Combustion Engines, C.R. Ferguson & A.R. Kirkpatrick, John Wiley and sons, second edition..
Reference Books:

1. Gasoline Engine Management, Bosch handbook,2nd edition, Professional
2. Automotive Technology, Jack Erjavec, 3rd edition, Delmar Thomson Learning Engineering Publication Inc.
3. Design and Simulation of four stroke engines, Gordon P Blair, SAE International
4. B.P. Pundir, Engine Emissions, Pollution formation and advances in control Technology, Narosa Publishing House. 5. Karassic, “Hand Book       of Pumps”, Tata McGraw Hill Ltd. Delhi

Course Outcomes:
The students will be able to – 

1.  Students will be able to perform engine testing.

2.  Students will be able analyze engine heat transfer problems .

3.  Students will be able to apply different emission control strategies.

4.  Students will be able to demonstrate the latest engine technologies.
 # - 
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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