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6. 

(a) 
Explain w_ith sketches piston and cylinder tem

perature 
distribution. 

(10) 

(b) 
W

hy M
orse test .is not suitable for single cylinder 

engine? D
escribe the m

ethod of finding friction pow
er 

using M
orse test. 

(5) 

7. 
W

hat are catalytic converters? D
iscuss the role of catalytic 

converter in reducing pollution. A
lso discuss how

 do they 
help in reducing H

C
, C

O
 and NOx em

issions? 
(15) • 

013609/240/111/567 
.4 

-
11 • 

• 
d,. 

R
oll N

o ....................... . 
Total Pages : 4 

013609 
A

ugust/Septem
ber 2022 

B.Tech. (M
E) V

I SE
M

E
ST

E
R

 
Internal C

om
bustion E

ngines (PE
C

-M
E

-304) 

Tim
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ours] 
[M

ax. M
arks : 75 

Instructions : 
1. 

It is com
pulsory to answ

er all the questions ( 1.5 m
arks 

each) of Part-A in short. 
2. 

Answ
er any four questions from

 Part-B in detail. 
3. 

D
ifferent sub-parts of a question are to be attem

pted 
adjacent to each other. 

4. 
U

se of scientific calculator is allow
ed. 

PA
R

T
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1. 
(a) 

W
hat is m

eant by m
ean piston speed? Explain its 

im
portance. 

(1.5) 
(b) 

W
hat is the use of air-standard cycle analysis? (1.5) 

(c) 
H

ow
 does exhaust tem

perature and m
ean effective 

pressure affect the engine perform
ance? Explain. 

(1.5) 
(d) 

D
efine volum

etric efficiency and discuss the effect of 
various factors affecting the volum

etric efficiency. 
(1.5) 
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• 
(e) 

Explain w
hy a rich m

ixture is required for idling. 
(1.5) 

(f) 
W

hy high fuel pressure is required in m
odem

 injection 
system

s? 
(1.5) 

(g) 
W

hat is delay period and w
hat are the factors that 

affect it? 
(1.5) 

(h) 
W

hat are the lim
itations of liquid cooling system

? 
(1.5) 

(i) 
W

hat is crankcase blow
by? H

ow
 it is controlled? 

(1.5) 

(j) 
Explain the sensors used for tem

perature m
easurem

ents. 
(1.5) 
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2. 
(a) 

A
n one-litre cubic capacity, four-stroke, four-cylinder• 

SI engine has a brake therm
al efficiency of 30%

 and 
indicated pow

er is 40 kW
 at full load. A

t half load, it 
has a m

echanical efficiency of 65%
. A

ssum
ing constant 

m
echanical losses, calculate : 

(i) 
brake pow

er. 
(ii) 

frictional pow
er. 

(iii) m
echanical efficiency at full load. 

(iv) indicated therm
al efficiency. 

If the volum
e. decreases by eight-fold during the 

com
pression stroke, calculate the clearance volum

e. 
(10) 
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· (b) 

Show
 that the efficiency of the D

iesel cycle is low
er 

than that of O
tto cycle for the sam

e com
pression ratio. 

C
om

m
ent w

hy the higher efficiency of the O
tto cycle 

com
pared to D

iesel cycle for the sam
e com

pression 
ratio is only of academ

ic interest and not practical 
im

portance. 
(5) 

3. 
(a) 

W
hat is m

eant by ignition? W
hat is the interrelation 

betw
een ignition and com

bustion? W
hat are various 

types of ignition system
 that are com

m
only used? 

(5) 

(b) 
In a S.I. engine w

orking on the ideal O
tto cycle, the 

com
pression ratio is 5.5. The pressure and tem

perature 
at the beginning of com

pression are 1 bar and 27°C
 

respectively. The peak pressure is 30 bar. D
eterm

ine 
the pressure and tem

peratures at the salient points, the 
air-standard efficiency and the m

ean effective pressure. 
A

ssum
e ratio of specific heats to be 1.4 for air. 

(10) 

4. 
W

hat is m
eant by supercharging and turbocharging? 

D
iscuss their benefits and lim

itations w
ith suitable data and 

diagram
s. A

lso discuss the im
portance of turbocharging on 

the G
D

I engines. 
(15) 

5. 
W

hat are the various com
ponents to be lubricated in an 

engine and explain how
 it is accom

plished? Insert suitable 
diagram

s w
herever required. 

(15) 
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