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ns. Answer all 3 (three) questi

There are 3 (three) que

‘The symbols have their usual meanings. Marks of each question and corresponding CO and PO
are written in brackets. Assume reasonable value for any missing data. (Property tables are attached
at page - 3)

1. @) Consider the following specifications for a 4 - stroke engine having a bore-to-  (3x5=

stroke ratio of 1.2 15)
(©02)

[ Configuraion: VI [ Volume: 3300 cc | ®o»

| Engine speed: 2800 rpm Cut-off ratio: 1.75

Brake torque: 10.75 Nm Clearance volume of a single |

cylinder: 0.018 L

i
1

Length of connecting rod: 300 mm

Calculate:

i Connecting rod to crank radius ratio.
ii.  Mathematically whether the above-mentioned engine is a gasoline

engine.
The air standard efficiency (%) of the engine. (k = 1.4)
‘The brake power (kW) at the flywheel.

V. The duration of each stroke (in milisec.).

b) “Methanol” is an altemative biofuel used in internal combustion engines wl
is safer for the environment than Gasoline. Its lower heating value is 19.9 Mi/kg.  10)
Answer the following (co)

Calculate the air-fuel ratio of Methanol.

Estimate the higher heating value (HHYV) for Methanol.
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. a) Distinguish between “air-cooled and “water-cooled engines using at least 3 (6+2°8)
gifferences. Describe the function of a ‘compression ring” mounted on the piston.(€02)
o1

b) Draw the following thermodynamic cycles

i. Camot cycle in a T-S plane ey
- (€02
ii. Ouocycle ina P-V planc ®o1)

iii. Diesel cycle in a P-V plane

) Draw the Actual Valve timing diagram for a 4-stroke Petrol Engine using proper  (6)
notations and symbols. (02)
(®o1)

. ) Justify the statement — “The therma efficiency of a Heat Engine is always less (4+2=6)
{han unity". Mention the key difference between a Heat Pump and a Refrigerator (CO1)
in terms of co-efficient of performance (COP), (PO1)

1) Describe “Point function” with example. How does an isentropic process differ (342°5)
from an adiabatic process o1y
(PO1)

©) Consider the following. scenarios and identify the exact form of energy for each

scenario @
Nuclear Fusion occurring in the Sun. (con
) A Honda Civic ‘moves at 60 km'hr. (PO1)
i) Iee melts when it is kept outside.
iv) Lightning observed in the clouds.

d) A piston-cylinder device (see Fig. 1) initially contains 0.5 m’ of nitrogen gas at
400 kPa and 27°C. An electric heater within the device is tumed on and s (15)
allowed to pass a currentof 2 A for 5 min from a 120-V source. Nitrogen expands (CO1)
at constant pressure, and a heat loss of 3000 J oceurs during the process. (PO2)
Determine the final temperature of nitrogen.

N

27

Figure 1. A piston-cylinder device
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TABLE A-2

dea-gas spacific heats of various common geses

@ A 300 K
Gas constan. R
Formua gk ek P
02870 1005 1400
s 02081 05203 Les7
ot 01233 1762 o9t
0, 01855 825 1289
023 020 1400
ne 02765 17662 L1gs
Etnylens 02988 15082 1237
Halum 2078 51925 Les7
Hyarogen 41200 1307 1405
Hethane 051 22537 1298
Neon 04119 0 1687
Nitrogen N, 025 Lo 1400
TABLE A-2 .
fc neats of vanous commen
01 At varous temperatures
< e < c <
Tonporators, 'VEK__ KKK Kingk_ gk x Kngx  winek
K . e g » B
250 1003 0715 140l | 0791 0602 1314 | 1039 0743 1400
300 1oos 0718 1400 | 0846 0657 1288 | 104D 742 1399
3% 1008 0721 1396 | 08% 0705 1268 | 1043 0746 13%
00 Jo13 o726 1395 | 093 0750 1252 | 107 0751 139
50 1020 0733 1391 | 0978 0790 1239 | 1058 0757 13%2
50 1029 o742 137 | 1014 0825 1229 | 1063 0767 1387
550 Lo 0753 1) | 1oas 08y 1220 | 1075 0778 i3
600 101 o764 1376 | 1075 0886 1213 | 1087  07% 1376
650 1083 0776 130 | 110z 0913 1207 | 1100 0803 1370
700 1075 0788 1364 | 1125 0837 1202 | 1113 0816 1364
7% 1087 B0 1359 | 1188 0959 1197 | L12s 0829 1358
800 Yoss 081z 1354 | 1165 0980 1193 | 113 084z 1383
900 Lzt osa 1 1204 Lo15 L1186 | 1163 0866 1343
1000 Lie2  o8ss 133 | 1234 10s5 1181 | i85 0888 1335
250 1051 9927 1ale | 1039 0742 1400 | 0313 0653 139
300 16307 10183 1405 | 1039 0743 1200 | 0918 0558 1395
3% laa27 1032 1 Yoar  07aa 1399 | 0928 0668 1389
00 laa7 10352 139 | 10as 0747 1397 | 0941  0s8l 1382
450 lasol 10377 139 | 1089 0752 1395 | 09% 069 1373
500 14513 10389 1397 | 1085 0759 1391 0972 071z 1365
550 la53 10405 13% | 1065 0768 1387 | 0988 0728 1358
500 lase 1042z 139 | 1075 0778 132 | 1003 0743 1350
650 1a571 10447 1395 | 1085 0785 1376 | 1017 O 33
700 laos 10480 1394 | 1098 080l 1371 [ 1031 0771 1337
750 lasas 10521 1392 | 110 0813 1365 | 1043 0783 1332
800 16695 10570 90 | 1121 0825 L lLoss 079 1327
900 lég22 1063 1385 | 11a5 08 1349 | lo7a  0Ble 1319
1000 16983 1085 1 167 o8 134 |1 o080 1313
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