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PO1

Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and
an engineering specialization to the solution of complex engineering problems.

PO2

Problem analysis: ldentify, formulate, review research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and
engineering sciences.

PO3

Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations

PO4

Conduct investigations of complex problems: Use research-based knowledge and research methods
including design of experiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions.

PO5

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

PO6

The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal,
health, safety, legal and cultural issues and the consequent responsibilities relevant to the professional
engineering practice.

PO7

Environment and sustainability: Understand the impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable
development.

POS8

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

PO9

Individual and team work: Function effectively as an individual, and as a member or leader in diverse
teams, and in multidisciplinary settings.

PO10

Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

PO11

Project management and finance: Demonstrate knowledge and understanding of the engineering and
management principles and apply these to one’s own work, as a member and leader in a team, to
manage projects and in multidisciplinary environments.

PO12

Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.




PEO’s

To enrich the technical knowledge of design, manufacturing and management of mechanical

systems and develop creative and analytical thinking in research.

To relate, strengthen and develop the theoretical knowledge of the Mechanical Engineering

by exhibiting various concepts applied through diverse industrial exposures and experts’

guidance.

Facilitate the students to communicate effectively on complex social, professional and

engineering activities with strict adherence to ethical principles.

Create awareness for independent and lifelong learning and develop the ability to keep

abreast of modern trends and adopt them for personal technological growth of the nation.
PSO’s

To understand the basic concept of various mechanical engineering field such as design,
manufacturing, thermal and industrial engineering.

To apply the knowledge in advanced mechanical system and processes by using design and
analysis techniques.

To develop student’s professional skills to meet the industry requirements and entrepreneurial

skills for improving nation’s economy stronger.



COURSE OUTCOMES

C801.1

Evaluate the various emission problems and its solutions in SI Engine.

C801.2

Evaluate the various emission problems and its solutions in Cl Engine.

C801.3

Develop the Knowledge in various toxic exhaust gases like CO,H,NO and its effects.

C801.4

Ability to classify the basic emission characteristics of various alternate fuels.

C801.5

Illustrate the knowledge in recent trends of advanced combustion chambers and fuel
injection system.
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UNIT I
PART-A
. BT
Q.No. Questions Level Competence PO
1 Whgt is_ a heterogeneous air-fuel mixture? In which | g+ 4 Remembering POS5
engine is it used?
What is the principle of carburetor? BTL-1 | Remembering PO5
Define abnormal combustion and its consequences? BTL-1 | Remembering PO3
What is equivalence ratio? BTL-1 | Remembering PO5
5 Shor_t note on Sl engine equivalence ratio BTL-4 Analyzing PO1
requirements?
6 | Write the desirable qualities for SI engine fuel? BTL-1 | Remembering PO1
7 _Explgin the type of vibration produced when auto BTL-4 Analyzing PO4
ignition occurs.
8 What !s the method to detect the phenomenon of BTL-1 Remembering PO1
knocking?
9 List out some of the knock limited parameters? BTL-1 | Remembering PO5
10 | List out some of the knock limited parameters? BTL-5 Evaluating PO1
11 List the factors _that are involved in either | g Understanding PO5
producing(or)preventing knock
12 | List the parameters which are affecting knock in SI | BTL-1 | Remembering PO5




engine?

List the parameters in time factors that reduce the

13 ; BTL-1 Remembering PO3
knocking?

14 | List the composition factors in the knocking? BTL-1 | Remembering PO5

15 | What are the objectives to be kept in mind during | g1 _1 | Remembering PO5
design of combustion chamber?

16 What are the_ factors to be considered to obtain high | g1 .1 Remembering PO5
thermal efficiency?

17 Write _the different types of combustion chambering | gy -1 Remembering POG
Sl engine?

18 | What are the components required in the fuel BTL-1 | Remembering PO
injection system?

19 Whgt are the advantages of fuel-injection in an SI | g1 .1 Remembering PO10
engine?

20 | List the draw backs of the carburetion? BTL-1 | Remembering POl

21 What is the functional requirement so fan injection | g .1 Remembering PO5
system?

29 List some of the important requirements of an | g1 Remembering PO5
automobile carburetor?

23 | What are the general types of carburetors? BTL-1 | Remembering PO5

24 Whgt' are the essential parts, compensating device and | g1 .1 Remembering PO5
additional system (Modern) carburetors?

25 | Define carburetion? BTL-1 | Remembering PO5

26 | What are the factors effecting carburetion? BTL-1 | Remembering PO1

27 | What are the different types air—fuel mixtures? BTL-2 | Understanding PO1

28 | What are the different range of throttle operation BTL-1 | Remembering PO5

29 | Function of carburetor? BTL-1 | Remembering PO6

30 Define Heat Engine? BTL-1 Remembering PO4

PART-B&PART-C

Discuses why a modern carburetor is being replaced

1 by an injection BTL-6 Creating PO1
system in Sl engine?

2 Explain _the factors that affect the process of | g1 .o Understanding PO5
carburetion?

3 Wh{it are different air—fuel mixtures on which an | gy .1 Remembering PO5
engine can be operated?

4 Explqin_ the _ following; _ 1.Richmixture, | BTL -6 Creating PO1
2.Stoichiometric mixture3. Lean mixture.

5 How the power and efficiency of the Sl engine vary | BTL-2, | Understanding PO1




with air- fuel ratio for different load and speed | BTL-5
conditions?
Explain why a rich mixture is required for the | g o _
6 following1.1dling2.Maximumpower ~ and ~ sudden | gy s | Understanding PO5
acceleration.
UNIT 11
PART-A
0 BT
N 0' Questions Leve | Competence | PO
' I
. i . . Rememberin
1 | Mention any two advantages of induction swirl BTL-1 g PO5
Rememberin
2 | What is ignition delay period? BTL-1 g PO5
Rememberin
3 | What are two delay occur in ignition delay period? BTL-1 g PO3
Rememberin
4 | List the factors affecting the delay period? BTL-1 g PO5
5 | Explain the effect of quality of fuel factor on the delay period? BTL-4 Analyzing PO1
5 Give a comparative statement various characteristics that reduces BTL-1 Rememberin PO1
knock in S.I and C.I engine (any four)? g
Rememberin
7| Write the classification of combustion chamber in C.1 engine? BTL-1 g PO4
Understandin
8 | What is called direct injection type of combustion chamber? BTL-2 g PO1
9 | What are the types of open combustion chamber? BTL-2 Understanding PO5
10 | What are the advantages and disadvantages of open combustion BTL-1 Remembering PO1
chamber type?
Rememberin
11 | what is indirect injection type of combustion? BTL-1 g PO5
12 | Write thfe classification of indirect injection chamber(divided BTL-1 Remembering PO5
combustion chamber)
Rememberin
13 | What are the applications of swirl chamber? BTL-1 PO3

g




Understandin

14 | List the advantages and draw backs of indirect BTL-2 ) PO5
15 Why spe_(:lflc fuel consumption is high in indirect injection type BTL-1 Rememberin PO5
combustion g
16 | What is turbo charging? BTL-1 Remergbe”n PO5
Rememberin
17 | What are the major parts of a turbocharger? BTL-1 g PO6
18 | Explain the term turbo lag. BTL-1 Remergberin PO6
19 | Explain the function of waste gate. BTL-1 Remergberin P%)l
Why there is a large pressure differences a cross the injector Rememberin
20 | nozzle are required: BTL- g Po1
21 | What is called breakup length? BTL-1 Remergbe“n PO5
22 | What are the different designs of nozzle used? BTL-1 Remergbe”n PO5
23 | What are the two types of photographic technique used? BTL-1 Remergbe”n PO5
24 | Explain photographic techniques method: BTL-1 Remergberin PO5
25 | List the droplet size depends on various factors: BTL-1 Remergberin PO5
Rememberin
26 | Define flame development angle: BTL-1 g PO1
27 | Define rapid burning angle: BTL-1 Remergbe”n PO1
28 List the_ factors that are involved in either producing (or) BTL-1 Rememberin POS
preventing knock. g
29 | List types of nozzle? BTL-1 Remergbe“n PO6
30 | What are consideration should doing assemble of fuel injections? | BTL-1 Remergberin PO4
Q . BT Competence
' Questions Lev PO5
No.
el
PART-B&PART-C
Bring out clearly the process of combustion in CI engines and also Understandin
1 | explain the various stages of combustion. What is delay period and | BTL-2 | ¢ PO3
what are the factors that affect the delay period?
2 | Explain Turbo charging in CI engines BTL-2 Underséandm PO5
3 | Explain with heat sketch about the air ventilation. BTL-2 Unders(;andin PO1
. I BTL- | Understandin
4 | What are the effects of trubo charging on ClI engines?. 5 g Evaluating | POl

DTI




What are the main factors affecting the penetration of the fuel

5 spray in Cl engines? BTL-6 Creating PO4
UNIT 111
PART-A
BT
Q. : Competen
uestions Leve PO5
No. Q I ce

1 | Why smoke is formed in a Cl engine? BTL-1 Remegmberln PO3
2 | State the significance of stoichio metric air-fuel mixture? BTL-1 Remeg]berln PO5
3 | What are the major exhaust emissions? BTL-1 Remeg]berln PO5

What are the causes for hydro carbon emission from S.1 engine? '
4 y g BTL-1 Remegnberm PO5
5 | What are the reasons for incomplete combustion in Sl engine? BTL-1 Remegmberln POG6
6 | What are the reasons for flame quenching? BTL-1 Remegmberln POG6

How the oil consumption increases in IC engines and what are the Rememberin | PO1
7 - BTL-1

eftects( g 0
8 | Write a short note on carbon monoxide emissions! | BTL-1 Reme!rgnberln PO1

- - 5 .

9 What is photo chemical smog”~ BTL-2 Under;tandln PO5
10 | What are soot particles? BTL-1 Remegnberln PO5
11 Wh_at_ is the most effective after treatment for reducing engine BTL-1 Rememberin POS

emissionsL g
12 | List the materials used as catalyst BTL-1 Remegnberln PO5
13 | Whycatalytic converter called as three way converters?( BTL-1 Remegnberln PO5
14 | Whatare the types of ceramic structure used in catalytic convertor? | BTL-1 Remegmberln PO1
15 | What is a catalyst? BTL-1 Remegmbe”” PO1
16 | Listout the draw backs of catalytic converters BTL-1 Remegmberln PO5
17 | Whatare the methods of catalytic converter superheating? BTL-1 Remegmberln POG6
18 | List the invisible and visible emission BTL-1 Rememberin PO4

g




Rememberin

19 | What are the methods of measuring the following emission? BTL-1 g PO5
20 | Effect of catalytic converters? BTL-1 Remegnberln PO5
21 | short note on hc and carbon monoxide emissions ? BTL-1 Remegnberln PO3
22 | Function of turbo charging? BTL-1 Remegnberln PO5
23 | Methods of controlling emissions? BTL-1 Remegnberln PO1
24 | Explain EGR? BTL-1 Remegbe”” PO1
25 | What is particulate traps? BTL-1 Remegmerm PO4
26 | How photochemical smog produce? BTL-1 Remegnberln PO1
27 | What is SOF? BTL-1 Remeg‘be”” POS5
28 | What is evaporative emission BTL-1 Remegmberln PO1
29 | Define crankcase blow by? BTL-6 Creating PO5
30 | What are the method to find performance of engine ? BTL-1 Remegnberln PO5
PART-B & PART-C
Q. Questions BT | Competen | PO
No. Leve ce
I
1 Desprlbe in detail the causes of hydro carbon emissions from Sl BTL-2 Understandin PO5
engines.. g
What are catalytic converters? How are they help full in reducing Understandin
2 HC,CO and NOx emissions? BTL-2 g POS
PO5
3 | Give a brief account of emissions from CI engines. BTL-6 Creating ,PO
1
Explain the inter nationally accepted method so measuring the .
4 | following in visible emission BTL-2 Under;tandln PO5
. . . .. . . PO5
5 i) Oxides of nitrogen  (ii) Carbon monoxide (iii) Unburned BTL-2 Understandin PO
hydrocarbons g ’ 1
PO1
6 | What is smoke and classify the measurement of smoke? BTL-6 Creating ,PO

5,P




UNIT IV
PART-A
Q.No. Questions BT Competence PO
Level
Write the advantage and disadvantage of beri
1 alcoholasa fuel? BTL-1 Remembering PO5
2 What is the problem with gasoline-alcohol mixture BTL-1 Remembering PO5
as a fuel?
3 Write the sources for methanol? BTL-2 Understanding PO3
4 Write the source for ethanol? BTL-1 Remembering PO5
What are the techniques of using alcohol in diesel
5 engine fuel? BTL-5 Evaluating PO1
What are the methods are adopted for induction of
6 alcohol into intake manifold? BTL-1 Remembering PO1
7 List the advantages of hydrogen as an IC engine? BTL-5 Evaluating PO4
8 List the disadvantages of using hydrogen as a fuel? | BTL-1 Remembering PO1
Write the methods for hydrogen can be used in SI .
9 engines? BTL-1 Remembering PO5
10 Ig_r:;t’) the advantages and dis advantages of natural BTL-1 Remembering PO1
Write the two types of LPG used in automobiles
11 engine? BTL-1 Remembering PO5
12 What are the advantages of LPG? BTL-2 Understanding PO5
- n 5
13 Write the disadvantages of LPG? BTL-1 Remembering PO3
Write the improvements required for the LPG .
14 vehicle in future? BTL-2 Understanding PO5
?
15 Compare the petrol and LPG? BTL-1 Remembering PO5
16 Write any two Advantages of alcohol. BTL-2 Understanding PO5
17 Disadvantages of alcohol. BTL-1 Remembering PO6
18 Techniques of using alcohol in diesel engine? BTL-1 Remembering PO6
19 Advantages of hydrogen. BTL-1 Remembering PO10




20 Disadvantage of hydrogens. BTL-2 Understanding POl
What are all the methods can be used hydrogen as
21 S.1 engine fuels? BTL-1 Remembering PO5
22 List the benefits of natural gas? BTL-1 Remembering PO5
23 Write down three phases of shop floor control BTL-1 Remembering PO5
What are all the methods can be used hydrogen as
24 S.1 engine fuels? BTL-1 Remembering PO5
25 List the benefits of natural gas? BTL-1 Remembering PO5
26 Demerits of LPG? BTL-1 Remembering PO1
27 What is dual fuel operation? BTL-1 Remembering PO1
28 Define Indicator diagram? BTL-1 Remembering PO5
29 | Willan's line Method? BTL-1 Remembering PO6
30 What is Morse test? BTL-1 Remembering PO4
PART-B& PART-C
Explain the reasons for looking for alternate fules PO,
1 for 1C engines. BTL-2 Understanding PO5,
PO1
Explain alcohols as alternate fuels for IC engines
2 bringing out their merits and demerits. BTL-1 Remembering PO5
Explain the possibility of using reformulated POLP
3 gasoline and water gasoline mixture as alternate | BTL-2 Understanding 05’
fuel.
— -
4 Can alcohol be used for Cl engines? Explain BTL-2 Understanding I;;(C))S1
Explain with a neat sketch the surface-ignition .
5 alcohol engine BTL-6 Creating PO5
What are the advantages and disadvantages of POLP
6 . . . BTL-2 Understanding 05
using hydrogen in Sl engine.
UNIT V
PART-A
N Questions BT Competence PO
Level
1 What is lean burn engine? BTL-1 Remembering PO5
2 Why lean mixture is preferred in Sl engine? BTL-1 Remembering PO5
3 What are the modifications to be made to convert BTL-1 Remembering PO3




an existing engine as a lean burn engine?

How the stratified charge engine can be

4 characterised? BTL-1 Remembering PO5
5 List the advantages of the stratified charge engine. BTL-1 Remembering PO1
What are the main disadvantages of the stratified :
6 charge engine? BTL-1 Remembering PO1
7 Write short notes on plasma jet ignition system. BTL-1 Remembering PO4
8 What are th_e factors that influence the operation of BTL-1 Remembering PO1
the plasma jet plug?
What are there a sons for automotive engines .
9 equipped with gasoline injection system? BTL-1 Remembering PO5
10 What are the types of injection system? BTL-1 Remembering PO1
What are the objective of the fuel injection :
11 system? BTL-1 Remembering PO5
12 What are the components of injection system? BTL-1 Remembering PO5
13 Write notes on continuous injection system. BTL-1 Remembering PO3
Explain the functions of the following
components.
14 (a) Pumping element, (b) Metering element, (c) BTL-1 Remembering PO5
Timing control, (d) Ambient control.
15 Write the_advgntgges of hpmogeneous charge BTL-1 Remembering PO5
compression ignition engine?
16 What are the fuel s used in HC CI engines? BTL-1 Remembering PO5
List the disadvantages of homogeneous charge .
17 compression ignition engine? BTL-1 Remembering PO6
What is the chemical formula for diesel, ethanol, .
18 methanol and LPG BTL-6 Creating PO6
19 define charge stratification? BTL-1 Remembering PO10
20 Mention the advantages of plasma ignition system BTL-1 Remembering PO1
21 Mention the advantages of plasma ignition system BTL-1 Remembering PO5
What is the working principle of pre chamber .
22 stratified charge engine? BTL-1 Remembering POS
23 What is multi valve engine? BTL-1 Remembering PO5
24 Explain data acquisition system. BTL-1 Remembering PO5
25 Explain gasoline direct injection engine BTL-1 Remembering PO5
26 Explain briefly plasma—jet ignition system. BTL-1 Remembering PO1
27 Classification of ignition systems. BTL-1 Remembering PO1
28 what is direct ignition chamber type BTL-1 Remembering PO5
29 indirect ignition chamber BTL-1 Remembering PO6
30 what is direct frictional losses BTL-1 Remembering PO4
PART-B& PART-C
What is the necessity for gasoline injection? . PO5,
1 Explain with suitable sketch. BTL-2 Understanding PO,




PO7

With neat sketch, explain the exhaust emissions POS5,
with different air-fuel ratio lean burn spark ignition | BTL-2 Understanding PO6,
engines. PO7
What do you understand by charge stratification

?Explain the method of achieving the same with PO5
suitable sketches. Discuss the advantages and | BTL-2 Understanding PO6,
disadvantages of charge stratification. PO7
PO5,
Explain briefly plasma—jet ignition system BTL-2 Understanding POG6,
PO7

What is a learn burn engine? What are the
advantages of using learn mixture in SI : POS,
. BTL-2 Understanding PO6,
engine? PO7
Explain the characteristics of Homogeneous : PO,
BTL-2 Understanding PO6,

charge compression ignition engine

PO7
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