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Third Semester
Mechanical Engineering
Scheme OCBC 2019
THERMAL ENGINEERING
Time : Three Hours Maximum Marks : 70

Note : i) All 7 Questions are Compulsory. Internal choices has been
given in each LO (Learning Outcome)

a7 wem et §1 stiaRe s v LO (i 3mseen)
H oY 7§l

ii) Use of Steam Table and Mollier Chart is permitted.
W el 3R HfRR A & IwW B AR Bl

i) Incase of any doubt or dispute, the English version question
should be treated as final.

< off upR & Wy sraT R 6 Ry F apeh wwr &
TeT @ Jifay 9T SR

Q. | LO | Questions Marks

1. | cO1 | a) Whatare the renewable and non-renewable 3
LO1 sources of energy?

St & g W@ i dd FaE 87
CO1 | b) Explain the working of photovoltaic cell. 7
LOZ | pofees war 6 wwwrel s
OR/3ryar

CO1 | Explain the working of wind mill with neat | 10
LO2 | sketch.

yge gah! BT [T g9 R I9h BRI
TS |
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Questions

Marks

2. | CO2
LO1

CO2
| LO1

CO2
LO2

co2

b)

b)

a) Define system and discuss each type of

system with one example.
& @ ol RiRay qen R weR &
@ B T ISR IR T
Initial pressure and volume of a system are
2 bar and 1 m> respectively. 4 kJ heat is
supply in the system volume become 1.06 m’.
If pressure is constant in the system then
calculate change in internal energy in the
system. ‘
U Reen e TRMENS g @ A
@Ha: 2 bar 3R 1 m® &1 4 kJ F & W
Rred &1 e 1.06 m® & IR 81 AR
Ren @ aW RR T @ a1 R &
iR St & aRadH s BRI
OR/3ral
Define a Quasi-static process.

Farl-RRw wpd @ gRkfa Hifm

Initial pressure and volume of a gas are 6 bar
and 0.03 m3 respectively. After expansion
of gas volume become 0.09 n*: Calculate
work done by the system when

i) Expansion at constant pressure

i) Expansion at constant temperature

e 7 Rt IR S Td 3R HH:
6 bar W@ 0.03 m? &1 FER & GeEd N &
amgae 0.09 m® & o &1 i & R §
Rreen )1 R W Rt i TurET B
e .

) fRRIE R A

i) TR qEaria &
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CO2
LO3

Initial pressure and temperature of 2 kg
Nitrogen gas in a cylinder are 7 bar and 7°C
respectively. Final volume of gas is four times of
its initial volume. If expansion process is at
constant pressure then calculate

) Initial volume

1) Final volume

i) Work done by the gas

| v) Change in Internal energy

v) Heatsupplied ‘

For Nitrogen, Cp = 1.045 kJ/kg K,
Cv=0.747 kJ/kg K,R =296.8 J/kg K

uep RiferoeR & 2 kg g i forgest §@ 7 bar
3R g 7°C 81 9 @ ifRm 3 RS
R BT 4 AT &1 ST g1 A TR by b
fRR g9 WpH | ) T B

) YRS MR

i) <M A

i) a gRr fen m art

v) m=aRe et § aRad=

v) & mft o A oA

Argerod & forg, Cp = 1.045 kl/kg K,
Cv=0.747 kJ/kg K, R =296.8 J/kg K

OR/3q1
A reversible engine working between 227°C
and 27°C heatrejected by the engine 360k cal/min
to the heat sink. Calculate
) Thermal efficiency of an engine
i) Heatabsorbed by engine from heat source
i) Workdone by the engine

10

10
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T IShIUNT 9 227°C U@ 27°C d9shdl WR
TR aRal 21§99 S AP B 360 .
ARt T ufy fafe Rspa wxar §1 s
HIRR| '

) IO & HH qEar
i) S AT F I grT oAt 7 FeT A A
it)) §oF GRT fosan R B

Q.| LO

4. | CO3
LO2
CoO3
LO2

An engine working on Otto cycle. At the
beginning of compression pressure and
temperature are 1 bar and 30°C respectively.
Compression ratio of engine is 8. Heat supplied
at constant volume is 2100 kJ. Calculate air
standard efficiency of engine and mean effective
pressure.

T S99 ISt Up W PR Fxal gl SdieT &
YRY ¥ g/ g 19 599 1 bar W@ 30°C 81 §99 @
HdieT SR 8 ¥l W fRR 3mgaH ® 2100 kJ
ST HSH AT &1 §o Y Al g wd
ey et g S DI

OR/3Yar

Draw diesel cycle on P-V diagram. Compression

ratio of a diesel engine is 13 and cut off takes
place at 10% of the stroke. Find out the air
standard efficiency of the engine.

P-V 3 R et 75 §918Y71 U STt g9 bl
wdfteT argura 13 B, e fawe] 10% e W
BT 81 9 DI IS &R FI DI
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LO3

CO4
LO3

Explain the working of Babcock and Wilcox |

boiler with neat sketch.
o i & TEaar @ deDie @ Raeed
siaeR i PRI o THeEd

OR/31ar

Explain the working of La-Mont boiler with neat
sketch.

wew RE ) Ggar @ ar-dic ige’ i
HrifeRr Tosm=d '

10

10

6. | CO5
LO1

COs
LO1

Explain the working of reaction steam turbine
with neat sketch.
weg i 6 werar | ufifdar 9o eag
& BRI HuIel! TS|

- OR/31yar

Explain construction and working of surface
condenser with neat sketch.

Wﬁazﬁﬂmﬁmﬁaﬁaaﬁm
g SRV G

10

10

7. | CO5
LO2

“~ e

Pressure and temperature of superheated steam
flow into the convergent-divergent nozzle are
10 bar and 200°C respectively. Flow into the
nozzle is isentropic and exit pressure is 3.2 bar.
Find the velocity of steam at exit.

JHfead w9, f T g9 @ a9 %A 10 bar
W 200°C &, & U@ MR- smar) ot /
vt o St 81 af Attt 3 o Segugdy
2 1 i W g 3.2 bar & a1 e W Wig
EAICUIE ISICRIE

OR/31yd1
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Q. | LO | Questions Marks
COS5 | Pressure and temperature of steam at inlet of | 10
LO2 | nozzle are 10 bar and 250°C respectively.

Pressure at exit of nozzle is 2 bar. Calculate
) Cross-section area at nozzle throat

i) Velocity of steam at exit of nozzle

If mass flow rate is 3 kg/sec

A F AT W Y 10 bar I@ W@ 250°C
A R Faf¥d gt 81 e R Wi & g
2 bar &1 S T

) IS B3 B FPRY PIC BT &l

i) ol FR W HI B AT

gfe 9T warg A R 3 kg/sec g

T D
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