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chapter 1 engine thermodynamics and performance parameters
1.1 ideal air standard cycles

1.1.1 the ideal air standard otto cycle

1.1.2 the ideal air standard diesel cycle

1.1.3 the ideal air standard dual cycle

1.1.4 cycle fuel conversion efficiency

1.1.5 mean effective pressure

1.1.6 comparison of three basic ideal cycles

1.2 real cycles of four-stroke engine

1.2.1 real cycle p-v diagram of four-stroke engine

1.2.2 comparison with ideal cycles

1.3 indicated engine performance parameters

1.4 engine brake performance parameters

1.5 engine mechanical efficiency and energy balance

1.5.1 mechanical efficiency

1.5.2 engine energy balance

chapter 2 engine gas exchange processes

2.1 inlet and exhaust process in four-stroke engine

2.1.1 gas exchange process of four-stoke engine

.2.1.2 valve timing

2.2 volumetric efficiency

2.3 effect of operating conditions and design on volumetric
efficiency

chapter 3 turbocharging

3.1lintroduction

3.2 energy available in the exhaust

3.3 principle and thermodynamics of exhaust turbochargers
3.3.1 operation principle and characteristics of radial-flow
turbine

3.3.2 operation principle and characteristics of centrifugal
compressor

3.4 spark ignition engines turbocharging

chapter 4 fuels and chemical thermodynamics

4.1 conventional fuels for internal combustion engine
4.1.1 characteristics of petrol

4.1.2 characteristics of diesel fuel

4.2 alternative fuels

4.2.1 liquid fuels

4.2.2 gaseous fuels

4.3 combustion chemistry

4.3.1 heating value

4.3.2 combustion equations

4.3.3 theoretical air of complete combustion of the fuel
4.3.4 combustion stoichiometry

chapter 5 combustion in compression-ignition engines
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5.1 fuel spay and atomization

5.1.1 fuel injection system

5.1.2 fuel spray and atomization

5.2 combustion phenomenon in ci engines

5.2.1 four phases of ci engine combustion

5.2.2 delay period ( or ignition lag ) in ci engines
5.2.3 detonation in the diesel engine ( diesel knock)
5.3 c.i.engine combustion chamber

5.3.1 direct injection (di) chambers

5.3.2 indirect injection (idi) chambers

chapter 6 combustion in spark ignition engines

6.1 introduction to spark ignition engine

6.2.2 flame front propagation in engines

6.2.3 cyclic variation in combustion

6.3 abnormal combustion

6.3.1 surface ignition

6.3.2 knock ( detonation )

6.4 combustion chamber in si engines

6.4.1 conventional combustion chambers

6.4.2 high compression ratio combustion chambers and fast burn
combustion systems

6.4.3 advanced combustion systems

6.4.4 direct injection stratified charge engines
chapter 7 engine operating characteristics

7.1 engine performance parameters

7.2 engine load characteristics

7.2.1 load characteristics of si engines

7.2.2 load characteristics of ci engines

7.2.3 comparison of si engine load characteristics with ci
engine

7.3 engine speed characteristics

7.3.1 speed characteristics of si engines

7.3.2 speed characteristics of ci engines

7.3.3 comparison of si engine speed characteristics with ci
engine

7.4 diesel engine governing characteristics

7.5 engine performance map (universal characteristi
chapter 8 engine emissions and control

8.1 nature and extent of engine emissions

8.2 carbon monoxide ( co}

8.3 hydrocarbon (hc)

8.3.1 hc emissions from si engines

8.3.2 hc emissions mechanism in ci engines

8.4 nitrogen oxides ( nox)

8.4.1 kinetics of no formation

8.4.2 no formation in si engines

8.4.3 nox formation in ci engines
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8.4.4 formation of no2

8.5 particulate emissions
8.5.2 diesel particulates

8.6 emission control

8.6.1 available options

8.6.2 exhaust gas recirculation
8.6.3 catalytic converters
8.6.4 thermal reactors

8.6.5 particulate traps
references
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