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Branch : Mechanical 




      Semester : I & II
Subject Name: - Internal Combustion. Engines
Subject Code:  ME30109


	Unit No.
	Topic
	Method
	Media
	Student Activity
	Assessment Tool
	Remarks

	I
	Introduction:
(A)Engine components, Basic engine nomenclature, Engine classification, Working of four stroke and two stroke engines, Valve timing diagrams, Port timing diagrams. 

I.C.Engine Cycles: Air standard cycles.- Assumptions, Otto, Diesel and Dual cycles, Comparison of Otto, Diesel and Dual cycles, Fuel-air cycles - Importance, Effect  of variable specific heat and dissociation, Effect of operating variables on performance.
	Conventional,
Demonstration.

	Black board,

PPT.
Actual engine

cut- section,

Charts,
Cut-section models,
Video. 

	Derivations, Numericals. 
	Assignments,
Test-I,
End-Semester Examination.

	HA- 1 of  6 marks
Test-1 of  30 marks

To be converted to 15 marks

End - Semester Examination  of 100 marks  to be converted to 60 marks


	II
	Fuel Supply Systems for S. I. and C. I. Engines:

(A) Fuel Supply Systems for S. I. Engines: Carburetion, Mixture requirements, Simple carburetor, Theory of simple carburetor, Types of carburetors, Automobile carburetors - Solex, Carter and S. U. Carburetor. 

Fuel Supply Systems for C. I. Engines: Requirements, Types, Construction and working of Bosch fuel injection pump and fuel injector, Types of nozzles, Common rail diesel injection system, Distributor type injection system. 


	Conventional,
Demonstration,
Case study.

	Black board, PPT,
Actual engine

cut- section,
Charts,
Cut-section models,
Video. 

	Model Working  and Observations.

	Assignments,
Test-II,
End-Semester Examination.

	HA- 2 of  6 marks

Test-2 of 20 marks to be converted to 20 marks 

End - Semester Examination  of 100 marks  to be converted to 60 marks

	III


	Engine Systems: 
(A)Ignition System: Battery ignition system, Magneto ignition system, Electronic ignition system, Advantages over mechanical contact breaker point system. 

Engine Cooling System: Necessity of engine cooling, overcooling and under cooling, 

Types- Air cooling, Water cooling.
Lubrication System: Functions of lubrication system, Types - Mist lubrication system, 

Wet sump Lubrication, Dry sump lubrication, Oil filters. 

Governing System: Quality governing, Quantity governing. 

	Conventional, 
Demonstration,
Case study.

	Black board,

PPT, 
Actual engine

Cut- section,

Charts,

Cut-section models, 

Video.
	Model Working  and Observations.

	Assignments,
Test-II,
End-Semester Examination.

	

	
	
	
	
	
	
	HA- 3 of  6 marks

Test-2 of 20 marks, to be converted to 20 marks 

End-Semester Examination of 100 marks, to be converted to 60 marks

	IV
	Testing and Performance of 
I. C. Engine:
 (A) Determination of fuel consumption, air consumption, air-fuel ratio, Determination of brake power, indicated power, friction power. Determination of brake thermal efficiency, mechanical efficiency, volumetric efficiency.  Determination of mean effective pressure, Energy Balance, Performance characteristics. 

Supercharging: Objectives of supercharging, Supercharging of S.I. Engines and C.I. Engines and its limitations, Effects of supercharging on performance of engine.


	Conventional, 

Demonstration,
Experiment performance.
	Black board,

PPT,
Cut-section models, Charts,
Engine Experimental

Set- ups.

	Derivations,

Numericals,

Performance of experiment, 

Calculations and Conclusions.
	Assignments,
End-Semester Examination.

	HA- 4 of  6 marks

End-Semester Examination of 100 marks, to be converted to 60 marks

	V
	Combustion in S. I. and C. I. Engines:
(A) Combustion in S. I. Engines: Ignition limits, Stages of combustion, Effect of engine variables on Ignition lag and flame propagation, Abnormal combustion, Detonation- Theories, Effects of engine variables on detonation, Controlling measures, Surface ignition, Combustion chambers for S.I. engines. 

Combustion in C. I. Engines: Stages of combustion. Effect of engine variables on delay period, Diesel knock and its control, Combustion chambers for C.I. engines.

	Conventional. 
	Black board,

PPT,
Charts,
Video,
Photographs. 
	Model Working and Observations.
	Assignments, End-Semester Examination.

	HA- 5 of  6 marks

End-Semester Examination of 100 marks, to be converted to 60 marks


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

 1. V. Ganesan, “Internal Combustion Engines”, Tata McGraw-Hill Publishing Company Ltd. 

2.  M. L. Mathur and R. P. Sharma, “A Course in Internal Combustion Engines”, 

     Dhanpat Rai Publications Pvt. Ltd.
3.  Rajput R. K.,  “International combustion Engines”,Laxmi Publications Pvt. Ltd. 

Reference Books:
1.  R.Yadav, “Internal Combustion Engines and Air Pollution” Central Publishing House,Allahabad 

2. Heywood, “Internal Combustion Engine Fundamentals”, Tata McGraw-Hill 

    Publishing Company Ltd. 

3. Srinivasan, “Automotive Engines”, Tata McGraw-Hill Publishing Company Ltd.
4. Domkundwar and Domkundwar “Internal Combustion Engines”, Dhanpat Rai Publications Pvt. Ltd.  

Course Outcomes:
Students will be able to 
1. Do analysis of engine cycles for air standard, fuel-air and real conditions.  

2. Demonstrate and compare engine systems. 

3. Do analysis of engine performance parameters.
4. Apply internal combustion engine combustion fundamentals to interpret engine performance.
5. Demonstrate knowledge about the engine pollutants, its measurements and modern trends in the engines.
# - 
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.
Name and Signature of Faculty executing the course plan
1) Prof.(Dr.) D.B.Hulwan

2) Prof.S.D.Chougule
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