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	Sub Name :    ADVANCED I.C. ENGINES
Unit: I                              Branch: MECHANICAL               Sem:  VIII
	


Unit syllabus:

SPARK IGNITION ENGINES 
Air-fuel ratio requirements, Design of carburetor –fuel jet size and venture size, Stages of combustion -normal and abnormal combustion, Factors affecting knock, Combustion Chambers, Introduction to thermodynamic analysis of SI Engine combustion process.
Objective: 


To make the students familiar with the combustion and thermodynamic analysis of an spark ignition engines.
	Session

No
	Topics to be covered
	Time

(Min)
	Ref
	Teaching Method

	1
	Introduction to IC engines, components, and their functions.
	50
	1,3
	PPT

	2
	Working principle of SI engine and their carburetion.
	50
	1,3
	PPT

	3
	Air fuel ratio requirements at various loads and speeds.
	50
	1.3
	PPT

	4
	Design of carburetors-Derivation of fuel jet size& venture size.
	50
	1,3
	PPT

	5
	Problems on carburetors
	50
	1,3
	BB,PPT

	6
	Stages of normal combustion in SI engines
	50
	1,3
	PPT

	7
	Stages of abnormal combustion(knocking) in SI engines
	50
	1,3
	PPT

	8
	Various combustion chambers in SI engines.
	50
	1,2
	PPT

	9
	Introduction to thermodynamic analysis of SI Engine combustion process. 
	50
	1,3
	PPT

	10
	Continuation of thermodynamic analysis of SI Engine combustion process.
	50
	1,3
	PPT
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	Sub Name :   ADVANCED I.C. ENGINES                                  

Unit: II                              Branch: Mechanical                      Sem:  VIII
	


Unit syllabus:

COMPRESSION IGNITION ENGINES 
Stages of combustion-normal and abnormal combustion – Factors affecting knock,Direct and Indirect injection systems, Combustion chambers, Turbo charging,Introduction to Thermodynamic Analysis of CI Engine Combustion process.

Objective: 


To make the students familiar with the combustion and thermodynamic analysis of an compression ignition engines.

	Session

No
	Topics to be covered
	Time

(Min)
	Ref
	Teaching Method

	11
	Introduction to CI engines, components, and their functions.
	50
	1,3
	PPT

	12
	Working principle of CI engine and their various Injection systems.
	50
	1,3
	PPT

	13
	Stages of normal combustion in CI engines
	50
	1,3
	PPT

	14
	Stages of abnormal combustion(knocking) in CI engines
	50
	1,3
	PPT

	15
	Factors affecting Knocking in CI engines.
	50
	1,3
	PPT

	16
	Direct and Indirect Injection systems
	50
	1,3
	PPT

	17
	Various combustion chambers in CI engines.
	50
	1,3
	PPT

	18
	Turbo charging in CI engine
	50
	1,3
	PPT

	19
	Introduction to thermodynamic analysis of CI Engine 
Combustion process. 
	50
	1,3
	PPT

	20
	Continuation of thermodynamic analysis of CI Engine combustion process.
	50
	1,3
	PPT

	21
	CAT – I
	75
	---
	-----
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	Sub Name : ADVANCED I.C. ENGINES
Unit: III                             Branch: MECHANICAL     Sem:   VIII
	


Unit syllabus

ENGINE EXHAUST EMISSION CONTROL 
Formation of NOx, HC/CO mechanism, Smoke and Particulate emissions, GreenHouse Effect, Methods of controlling emissions, Three way catalytic converter andParticulate Trap, Emission (HC, CO, NO and NOx) measuring equipments, Smoke andParticulate measurement, Indian Driving Cycles and emission norms

Objective: 


To make the students familiar with the engine emissions formation, effects and various methods to reduce emissions and their measuring equipments.
	Session

No
	Topics to be covered
	Time

(Min)
	Ref
	Teaching Method

	22
	Introduction to various types of pollutants in IC engines.
	50
	2,3
	PPT

	23
	NOx formation mechanism
	50
	2,3
	PPT

	24
	HC/CO formation  mechanism
	50
	2,3
	PPT

	25
	Smoke and Particulate formation  mechanism
	50
	2,3
	PPT

	26
	Greenhouse Effect  and Methods of controlling emissions 
	50
	2,3
	PPT

	27
	Three way catalytic converter and Particulate Trap
	50
	2,3
	PPT

	28
	 Emission (NO and NOX ) measuring equipments
	50
	2,4
	PPT

	29
	Emission (HC,CO ) measuring equipments
	50
	2,4
	PPT

	30
	Smoke and particulate measurements.
	50
	2,3
	PPT

	31
	Indian and Euro emission norms. 
	75
	2,3
	PPT
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	Sub Name :    ADVANCED I.C. ENGINES
Unit: IV                          Branch: Mechanical      Sem:  VIII
	


UNIT SYLLABUS

ALTERNATE FUELS 
Alcohols, Vegetable oils and bio-diesel, Bio-gas, Natural Gas, Liquefied Petroleum Gas,Hydrogen, Properties, Suitability, Engine Modifications, Performance, Combustion and Emission Characteristics of SI and CI Engines using these alternate Fuels.

Objective: 

To make the students familiar with the combustion and emission characteristics of an alternative energy sources such as bio diesels, natural gas, LPG, hydrogen, etc.  and their Engine modifications for using these fuels.
	Session

No
	Topics to be covered
	Time

(Min)
	Ref
	Teaching Method

	32
	Alcohols-Ethanol and methanol properties and its emissions
	50
	1,2
	PPT

	33
	Vegetable oils used in IC engines.
	50
	1,2
	PPT

	34
	Natural gas application, LPG
	50
	1,2
	PPT

	35
	Biodiesel, gasoline 
	50
	1,2
	PPT

	36
	Hydrogen production and its properties
	50
	1,2
	PPT

	37
	Engine modifications for Biodiesel
	50
	1,2
	PPT

	38
	Performance, combustion of SI and CI engines with alternate fuels
	50
	1,2
	PPT

	39
	Performance, combustion of SI and CI engines with alternate fuels
	50
	1,2
	PPT

	40
	Emission characteristics of SI and CI engines with alternate fuels.
	50
	1,2
	PPT

	41
	Fuel cells Emission characteristics of SI and CI engines with alternate fuels.
	50
	1,2
	PPT

	42
	CAT-II
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	Sub Name : ADVANCED I.C. ENGINES
Unit: V                          Branch:                         Sem: VIII
	


UNIT SYLLABUS

RECENT TRENDS 
Homogeneous Charge Compression Ignition Engine, Lean Burn Engine, StratifiedCharge Engine, Surface Ignition Engine, Four Valve and Overhead cam Engines,Electronic Engine Management, Common Rail Direct Injection Diesel Engine, GasolineDirect Injection Engine, Data Acquisition System –pressure pick up, charge amplifier PCfor Combustion and Heat release analysis in Engines.
Objective: To make the students familiar with the recent IC engine techniques such as HCCI, CRDI, GDI, etc. with latest measuring equipments.
	Session

No
	Topics to be covered
	Time

(Min)
	Ref
	Teaching Method

	43
	Introduction to recent trends  in IC engines.
	50
	4,1
	PPT

	44
	Homogeneous Charge Compression Ignition Engine(HCCI)
	50
	4,1
	PPT

	45
	 Lean Burn Engine
	50
	4,1
	PPT

	46
	Stratified Charge Engine
	50
	4,1
	PPT

	47
	Surface Ignition Engine.
	50
	4,1
	PPT

	48
	Four Valve and Overhead cam Engines 
	50
	4,1
	PPT

	49
	Electronic Engine Management systems 
	50
	4,1
	PPT

	50
	Common Rail Direct Injection Diesel Engine( CRDI)
	50
	4,1
	PPT

	51
	Gasoline Direct Injection Engine(  GDI)
	50
	4,1
	PPT

	52
	Data Acquisition System –pressure pick up, charge amplifier PC for Combustion and Heat release analysis in Engines
	50
	4,2
	PPT

	53
	CAT-III
	180
	----
	----


Course Delivery Plan:

	Week 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
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	I  II
	I  II
	I  II
	I  II
	I  II
	I  II
	I  II
	I  II
	I  II
	I  II
	I  II
	I  II

	Units
	 
	
	 I
	
	 
	
	 
	
	 
	
	 II
	
	 
	
	 
	III
	 
	
	 
	
	 
	IV
	 
	
	 
	
	 
	V
	              
	


TEXT BOOK:

1. Heinz Heisler, ‘Advanced Engine Technology,” SAE International Publications, USA, 1998
2. Ganesan V.” Internal Combustion Engines”, Third Edition, Tata McGraw-Hill, 2007
REFERENCES:

1. John B Heywood,” Internal Combustion Engine Fundamentals”, Tata McGraw-Hill1988

2. Patterson D.J. and Henein N.A, “Emissions from combustion engines and their

    Control,” Ann Arbor Science publishers Inc, USA, 1978

3. Gupta H.N, “Fundamentals of Internal Combustion Engines”, Prentice Hall of India, 2006
4. Ultrich Adler,” Automotive Electric / Electronic Systems, Published by Robert      

    BoshGmbH1995
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