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PRESIDENCY UNIVERSITY

BENGALURU
SCHOOL OF ENGINEERING
TEST 1
Sem & AY: Odd Sem 2018-20 Date: 01.10.2019
Course Code: MEC 213 Time: 9.30 {o 10.30 AMm
Course Name: [C ENGINES & FUELS Max Marks: 40
Program & Sem: B.Tech (MEC) & Vii Weightage: 20%

instructions:
(1} Read the question properly and answer accordingly.
(i} Question paper consists of 3 parts.

A

{iii} Scientific and Non-programmable caiculators are permitted.

Part A [Memory Recall Questions]

Answer all the Questions. Each Question carries four marks {(3Gx4M=12M)
1. Differentiate between Si & Cl Engines. (C.Q.NO.1} [Knowledge]
2. With a neat sketch Explain 1C engine Terminology (C.O.NGC.1) [Knowledge]
3. Define the following with formulae and mention its units. (C.O.NO.1) [Knowledge]

a) Thermal Efficiency
b} Specific Fuel Consumption
Part B [Thought Provoking Questions]
Answer both the Questions. Each Question carries ten marks {(2Qx8M=12M)

4. Draw the skefches of 4 sirokes working strokes of compression ignition Engine. Menticn
opening and ciosing of valves during different strokes. (C.O.NO.1) [Comprehension]
5. Differentiaie why 4 stroke engines are dominaied over 2 siroke engines

(C.O.NO. 1) IComprehension]

S

[



Part C [Problem Solving Questions]

Answer both the Questions. Each Question carries eight marks. {(2Qx8li=15M}
8.
a) Compare Otic, Diesel & Dual Combustion Cycle with PV & T-s Diagram. [5M]

(C.C.NGC.1) [Comprehension]

b} An engine working on Ofto cycle has the following conditions: Pressure at the beginning
of compression is 1 bar and pressure at the end of compression is 11 bar. Calculate the
compression ratic and air standard efficiency of the engine [3M]

(C.O.NO.1) (Application)

7. Calculate all engine performance parameters for the following data: A single cylinder 4-
stroke iC engine has a bore of 180mm, stroke of 200mm and a rated speed of 300 rpm.
Torgue on the brake drum is 200Nm and mean effective pressure is 6 bar. It consumes 4

kg of fuel in one hour. The caiorific value of the fuel is 42000 kJ/Kkg. 18M]

(C.C.NO.1) (Application)
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LN MOERE KNOWLEDGE

e PRESIDENCY UNIVERSITY
BENGALURU

SCHOOL OF ENGINEERING

TEST -2
Sem & AY: Odd Sem 2019-20 Date: 19.11.2019
Course Code: MEC 213 Time: 9.30 AM to 10.30 AM
Course Name: | C ENGINES & FUELS Max Marks: 40
Program & Sem: B.Tech & Vil Weightage: 20%

Instructions:
(i) Write the sketches neatly.
(i) Non programmable scientific calculator are allowed.

Part A [Memory Recall Questions]
Answer all the Questions. Each Question carries five marks. (4Qx5M=20M)

1. What is the need for alternate fuels for IC Engines ?
(CO2) [Knowledge]
2. Wirite a short note on Fuel Feed Pump.
(CO2) [Comprehension]
3. Discuss the main functional requirements in a fuel injection system. .
(CO2) [Knowledge]
4. Give the advantages and disadvantages of LPG. (CO2) [Knowledge]

Part B [Thought Provoking Questions]
Answer the Question. The Question carry eight marks. (1Qx8M=8M)

5. In Jaynagar, the BBMP workers are collecting 10 Tons of Municipal Waste every
week and facing lot of problems to disperse the municipal waste. With respect to this,
explain the process how this municipal waste can be utilized in IC Engines.

[BMI(CO2) [Comprehension]
Part C [Problem Solving Questions]
Answer the Question. The Question carry twelve marks. (1Qx12M=12\M)

6. Explain the following with the neat sketch:
a) Simple carburetor b) Port injection MPFI system
[6+6=12M]}(CO2) [Comprehension]

Page 111






SCHOOL OF ENGINEERING

Date: 19/11/2018

CDD Semester: 2016-2020 Time: 9.30am to 10.30am
Course Code: MEC 213 Max Marks: 40 MARKS
Course Name: | C Engines & Fuels Weightage: 20%

Extract of question distribution [outcome wise & level wise]

G.NC | C.ONO

Memory recall Thought
o type oroveking type . o _
Unit/Module FProbiem Solving | Total
Number/Unit | [Marks allolied]] [Marks allotted] tyoe Marks

/Module Title | Bloom’s Levels| Bloom’s Leveis | [Marks allotied]

K C A

1 CO1 | Module 2 H 5
2 Co1 Module 3 M 5 ‘
3 COt Module 2 H 5
4 CO1 Module 2 - 5
5 CO1 Module 2 M 8
& CO1 Module 3 H 12

Totat 1% 15 12 | 8 40

Marks




SCHOOL OF ENGINEERING

ODD Semester: 2018-2020
Course Code: MEC 213
Course Name: | C Engines & Fuels

Date: 18/11/2018

Time: 9.30am to 10.30am
Max Marks: 40 MARKS
Weightage: 20%

Part A (3Q x4 M =12 Marks)
Q Max.
No Solution Scheme of Tif?ﬁ
Maz“kﬁzﬁg X‘EQHH‘Q(
for eaci
Questio
Five points A

NEED FOR ALTERNATE FUELS:

Each point
carry 1 mark




2 Shetch carrvies 2 | lmin
Explanation
marks
3
oy R
NN ?\\\w
N
3 Any four Smin
fuel iniection sysitem Particular
Fo d getting good performance from Requirements.
an infernal combustion engine, the following reguirements Each carries
must be met by a fuel injection system. 1.5 Marks
¥ Accurate metering of the fuel injected per cycle.
v Correct fue! injection timing.
¥ Full conirol over rate of fuel injection.
v Proper atomization of the fuel.
¥ Proper spray pattern to ensure mixing of air and fuel.
+ Uniform distribution of fuel in the combustion chamber.
v To supply equal quantity of the fuel in all the cylinders (in
case of mulli cylinder engine).
No lag between beginning and end of injection process.
4 Any three Smiin

Disadvantages

advantages and
two
disadvantages







Part B {10 %8 M = 8Marks)

Q Scheme of Max. Time
No Solution Marking requﬁrgﬁ for
each
(uestion
5 Sketch ~ 4M 10min
Explanation —
4M
|
Part C {Q x M = Marks)
G Scheme of Max.
No Sclution Marking Time
reguired
for each
Question
Carburetor is a device that mixes air and fuel for internal combustion SKETCH ~ 3M | 20 min
6 | engines in the proper air—fuel ratio for combustion. EXPLANATION
4. | Essential Parts of carburetor are ~ 3M ‘fm‘ﬁach
. Choke and throttle . Question

. Fuel strainer
. Float chamber

B T B N

. Main fuel metering and idling nozzies
And rest are

7

5. Venturi

N

. Fuel discharge nozzle
. Float

3




8. Float pivot
9. Fuel metering orifice

10. Idling adjustment

6.b. Port injection:

g.4.1 Port injeceion

;
iy toe

shrough the inls
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PRESIDENCY UNIVERSITY
T e BENGALURU
SCHOOL OF ENGINEERING
END TERM FINAL EXAMINATION
Semester: Odd Semester: 2019 - 20 ' Date: 27 December 2019
Course Code: MEC 213 Time: 9:30 AM to 12:30 PM
Course Name: IC ENGINES AND FUELS Max Marks: 80
Program & Sem: B.Tech (MEC) & VI Weightage: 40%

Instructions:

(i) Read the all questions carefully and answer accordingly.

(i) Question paper consists of 3 parts.

(iii) Scientific and Non-programmable calculators are permitted.

Part A [Memory Recall Questions]
Answer all the Questions. Each Question carries 4 marks. (5Qx4M=20M)

1. Define Mean Effective Pressure and Brake Specific Fuel consumption with formula.
(C.0.No.1) [Knowledge]

2. Explain Trans Esterification Process with chemical reaction. (C.0.No.2) [Comprehension]

3. What are different types of air fuel mixtures. (C.0O.No.3) [Knowledge]

4. Explain Octane No and Cetane No, mention it's value for petrol and diesel engines.
(C.0O.No.4) [Comprehension]

5. State different types of pollutants from automobiles and their causes. (C.O.No.5) [Knowledge]

Part B [Thought Provoking Questions]
Answer both the Questions. Each Question carries 10 marks. (2Qx10M=20M)

6. Why engine performance parameter curves are drawn with respect to crank angle rotation?
draw (P-8) curves for Otto and Diesel Cycle. (C.0.No.4) [Comprehension]

7. Mention the reason for NOx Formation and Explain EGR Technique with neat sketches.

(C.0.No.2) [Comprehension]

Page 1 of 2



Part C [Problem Solving Questions]
Answer all the Questions. Each Question carries 10 marks. (4Qx10M=40M)
8. Explain stages of combustion in SI Engine with neat sketches. |
(C.0O.No.3) [Comprehension]
9. Explain Knocking, and compare knocking for Sl and Cl engines with neat sketches.

(C.0.No.4) [Comprehension]

10. A single cylinder 4-stroke IC engine has a bore of 180mm, stroke of 200mm and a rated
speed of 300 rpm. Torque on the brake drum is 200Nm and mean effective pressure is 6 bar.
It consumes 4 kg of fuel in one hour. The calorific value of the fuel is 42000 kJ/kg. Determine
(i) Brake power (ii) Indicated power (iii) Brake thermal efficiency (iv) Mechanical efficiency

(C.O.No.1) [Application]
11. Explain MPFI system with neat sketches. (C.0.No.4) [Application]

Page 2 of 2



«}’? SCHOOL OF ENGINEERING

AT I,
gy,

GAIN MORE KNOWLEBGE
KERCH GREATER HEIGHTS

Semester: Vi
Course Code: MEC 213

Course Name: IC ENGINE

Date: 27/12/2019

Time: 9.30 a.m.-12.30 a.m.

Max Marks: 80
Weightage: 40%

Extract of question distribution [outcome wise & level wise]

Memory recall Thought
Unit/Module type provoking type Problem Solving | Total
ano | cono Number/Unit | [Marks allotted]| [Marks allotted] type Marks
/Module Title | Bloom’s Levels| Bloom’s Levels | [Marks allotted]
K| C | A C A
1 1 1 4 4
2 2 2 4 4
3 3 3 4 4
4 4 4 4 4
5 5 5 4 4
6 1 1 10 10
7 2 2 10 10
8 3 3 10
9 4 4 10 10
10 5 5 10 10
11 4 3 10 10




' ‘ Total ‘ ‘ ‘

K =Knowledge Level C = Comprehension Level, A = Application Level

Note: While setting all types of questions the general guideline is that about 60%

Of the questions must be such that even a below average students must be able to
attempt, About 20% of the questions must be such that only above average students must
be able to attempt and finally 20% of the questions must be such that only the bright

students must be able to attempt.

Annexure- II: Format of Answer Scheme

SCHOOL OF ENGINEERING

Semester: Vil
Course Code: MEC 213

Course Name: IC ENGINE

Date: 27 Dec 2019

Time: 9.30 a.m.-12.30 a.m.
Max Marks: 80
Weightage: 40%

Part A

(Q x M = Marks)

z QO

Solution

Scheme of
Marking

Max. Time required for
each Question

Mean Effective Pressure :It is the mean or average
pressure acting on the piston during the power stroke.
The indicated mean effective pressure of an engine is
obtained from the indicator diagram. The indicated
diagram on the P-V diagram, for one cycle at that load,

drawn with the help of an indicator fitted on the engine.

Spring value of the
Net area of the indicator P X 5 .
e spring used in the

diagram{a)in m? L s
g ) indicator {(S¥n bar/m

Pnz:

Length of the indicator diagram{{}in m

Sa
Pm = T bar

Brake Specific Fuel Consumption (BSFC):

It is defined as the mass of the fuel consumed in one
hour by an engine in developing | kW of brake power.
This can be expressed as

1 mark for each
correct
definition and 1
mark for
formula.

10 min.




Mass of the fuel consumed inkg/hr

BSFC =
Brake power developed in kW

BSFC — 71
" BP

Transesterification or alcoholysis is defined as the 2 mark for
process in which nonedible oil is allowed to chemically definition 2
react with alcohol. In this reaction, methanol and ethanol
are the most commonly used alcohols because of their mark for
low cost and availability. This reaction has been widely chemical
used to reduce the viscosity of nonedible oil and for the
conversion of triglycerides into ester.
R !l -

(8
” (#42)

+ CHGH e A CH D o

reaction

pE e

My —— C -

Givceride Alcolwl  Catalyst Esters

5 min

(i) chemically correct mixture 4 marks for

: . correct
(i) rich mugtnre and

explaination
(iii} lear mixture

Chemically correct of stoichiometric mﬂtm & u;xf: in \a
just enongh air for compiete c:em"mznsziazzyc;i‘ahe fuel. -.vui exal
one kg of octane (CaHiy) completely “1;):1,2, }.cg of ”zuru 13 );cq
chemically correct A/F ratio for CsHis Is 1.).12:1, usual ¥ ,
o 151, Thie chemicaly correct mixture will vary arily sligh!
cal value between different hydrocarbon 'ﬁnel_s. It is always o
Lhe chemical equasion for complete comb'&swm; for a ;?mtlé_‘;tl?
piete combustict means alt carbon in the fuel i converted L
Yydrozen wo He U, o

‘ A mixture which containg less air than the stoichicmetsl
d a rich mixture (example, A/F7 ratic of 12:1, 10:1 el

A mobxture which cOTR&NS TROTE air than the sigichiomety
y X i chiem
v cailed & lean mixture (example, AjF rano of 17:1, 20:1 et

7 min.

Value of octane no for petrol is 87-95, and cetane no for diesl | 2 marks for each

fuel is 40-60 correct

defination

10 min




;fspeclﬁed operating conditions.

d Definifion: It indicates the % by volume
of iso-octane in a mixture of iso-octane
and heptane which exhibit the same
characteristics of the fuel in a standard
engine under a set of operafing condifions.]

Definition: It indicates the % by volume of

normal cefane in a mixture of Ceiane (C,H,)
‘and a-methyl naphthalene (C,H,,) which exhibit
the same ignifion chcracfenshcs (D) as the test

fuel when combustion is carried out under

S|

« Carbon Monoxide (O)

- Vvolatile Organic Compounds {(VOCs)
- Oxides of Nitrogen {(MOXx)

» Sulfur Dioxide (SO22)

= Particulate Matter (PAM10)

_* Lead (Pb)

1 mark for each
correct formula

5 min

Part B (2Q x 10M = Marks)
Q Sche | Max. Time
N Solution me of | required for
Mark each
0 ing Question
6 | Crank angle rotation is most important independent parameter of ic engine 6 15 min
which is always constant for a cycle. marks
For otto cycle and diesel cycle for
; corre
Prrorsaiars Ct
N soluti
* L on
i e % ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
P - - ‘:ijlf(
- Covmnd s?j; el
. > b Compression
b — o Combuslion
< —r o ¢ Expansion
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Nox are formed at higher temperature when nitrogen in air breaks combines
with oxygen and forms gases.

In internal combustion engines, exhaust gas recirculation (EGR) is a nitrogen
oxide (NOx) emissions reduction technique used in petrol/gasoline and diesel
engines. EGR works by recirculating a portion of an engine's exhaust gas back
to the engine cylinders. This dilutes the O2 in the incoming air stream and
provides gases inert to combustion to act as absorbents of combustion heat to
reduce peak in-cylinder temperatures. NO

x is produced in high temperature mixtures of atmospheric nitrogen and
oxygen that occur in the combustion cylinder, and this usually occurs at
cylinder peak pressure. Another primary benefit of external EGR valves on a
spark ignition engine is an increase in efficiency, as charge dilution allows a
larger throttle position and reduces associated pumping losses.
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