F/2024/6931

Third

Total Pages : 7

Semester

Mechanical Engineering
Scheme OCBC 2019
THERMAL ENGINEERING
Maximum Marks : 70

Note : ) All7 Questions are Compulsory. Internal choices has been
given in each LO (Learming Outcome) '

gt 7 we 1wt €1 3tiafRe faeved a9 LO (aﬁnm)

Time : Three Hours

g fRum gl

i) Use of Steam Table and Mollier Chart is permitted.
W <9l SR MR T & SuT Y ST B

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

et ff gBR b g yaT Rae & [RURY & st w1 &
F9T @Y 3ifcm T SR

Q. | LO | Questions

Marks

cooker.
dieg TI39 IR

Write short notes o
) Biogasenergy

) SRR St
i) Y-

1. a) Writeadifference between conventional and
non-conventional energy sources.

Tl & IRARS 3R R-uReRe St At
& 19 3fcR forRav)
b) Explain the working of box type solar

TR 6 HRIYUI T |
OR/3era
f'the following :

i) Geothermal energy
frfoea @R wfém feooft foRau
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Questions Marks

a) Explain intensive and extensive properties| 5
with examples.

A PRder 3R AT e ToTeE! Bl SRR
SIERASLEIEOT

b) Ifthe work done onasystemis S0kFand| 5
the heat rejected from the system is 80 kJ,
then what will be the change in the internal
energy of the system.

a2 fepelt Pt o= i e RA SO KT & e
forema ¥ gaw g T 80 kJ & @ Fror
araRe St § fcr aRad= gme?
OR/arerl
a) Provethat C,—Cy =R. ' 5
g AR’ C,-Cy =R
b) Define the coefficient of performance of| 3

refrigerator and heat pump and show that
CoPyp = CoPpegi + 1.

Forex @ ST G & FSIIET N @t
gy HIRR ok e

CoPpp = CoPgeg; + 1 “e

a) Explainpathfunctionand point functionwith} 5
examples. '
9y %o U g e @l SRy wfed

T

b) 1.5kgquantity ofanideal gasisheatedfrom| 5
25°Cto 105°C. If forgasisR =0.259kI/kgK
and Cp/Cy =1.2 then find :

) CpandCy
i) Change ininternal energy
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b)

e 3t M 1.5 kg qET B 25°C R
105°C T ™ famar e 1 af iy & forw
R=0259 ki/kgK @41 C,/Cy = 1.2 @ @
ST IR |

) C,awC,

i) sm=aRe ot 4 gRadw

OR/3rar

Describe the limitations of the first law of
thermodynamics.

MRS & ney P & e @1 g
SR -

A reverse heat engine operates between the
source and the sink. If the work done on

the engine is 75 kW and the heat supplied
to the engine from the low temperature

-region is 230 kW, then find the coefficient

of performance (CoP) of the reverse heat
engine

) Whenitoperates as arefrigerator.

i) When it operates as a heat pump.

Teh I AT $91 |t T AT & 7eg
waTferd g1 81§99 W fham m @
75 Rpeitare G B a8 & SO @Y
YR &A1 230 fhettare @ o Sae S
g9 1 FsuTe orien S Hiford |

) o1 ¥g wefte b wu o e B 2
fi) 9 T T U & HY A T gl gl
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a)

b)

b)

Write a short note on the throttling process
and write the difference between adiabatic
and polytropic process.
SRl withar w wfam fevalt feRaw e
wers ¢d sgfafy wem & g oiR forian
In the initial state, the value of air
temperature and specific volume are 150°C
and 0.96 m3/kg respectively and in the
frictionless constant pressure process, the
specific volume changes to 1.55 m3/kg. Find
the final temperature, work done and value
of heat transfer for 1 kg of air. Consider for
air the value of gas constant 0.287 kJ/kg K
and value of C, 1.005 kJ/kg K.
R SravAT % aRY BT AEE qerr faRre
ARG T | B 150°C @1 0.96 m3/kg
g @ oforfed wew # fRR g9 | ffde
A gRafda glex 1.55 m3/kg & S &l
1 kg ag & forg siftm amem, wew odd
AT ST HIARYT BT HH 91 DR | A1G B
forg iy fRRRT 0.287 kI/kg K &7 A a1
Cp T A 1.005 ki/kg K =1f21
OR/3ryar
Show the various processes of the Diesel
cycle by drawing P-V and T-S diagrams.
it % @ P-V qeT T-S 3IRE &R
faftr werel 1 qafEyl
The compression ratio of a diesel engine is
14 and the cut-off ratio is 1.6. Find the air
standard efficiency of the engine. Suppose
for airy =1.4.
U@ ST o T Ui JFUT 14 § qer
fareesg 3T 1.6 81 S ol g AT Gerl
3T PR 7 SRR ag & ol y = 1.4.
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a)

b)

b)

What is a Boiler? How are boilers
classified?

IR T 87 IRITR] Bl {5 YR arffepe
foar Strem €2
Calculate the total heat of 1.5 kg of steam

at a pressure of 20 bar, when the steam is :

) Wethaving dryness fraction 0.85

i) Dry saturated

The volume of water may be neglected.

209R T W 1.5 fheTmm H1q & pot ST

6 T HIRR, 519 W9 § 7

) 3s et qsmaian 0.85

i) g AGH

Ut BT AT TG AT ST T 2
OR/31ar

. Draw a neat sketch of a Lancashire boiler

and label the parts. -

Td WA B oA |

Explain the process of steam production at
constant pressure.

fRR @ W) 99 ITe Ufhar &) a9 |

Explain the utility of condenser in steam
power plant.

T & 99 g9fRT a7 § Iqfar o
THI |
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b)

Dry saturated steam at 10 bar flow in a
nozzle isentropically to a pressure of
0.1 bar and dryness fraction 0.79. If the
velocity of steam at inlet is 135 m/s. So find
velocity of steam at outlet.

10 IR g9 6 5 WIH 19 B 0.1 TR @
TUT A 0.79 Teb THIGID TehH GRIT
A § wRa fsan st g1 afs Wi @
TRfYes 9 135 /4, @ & Ao & e
R W &1 A FT DI |

OR/3rar
What is a Steam nozzle? Write its uses.

. Iq AT 9T §7 39 SuAnT foRag|

b)

Explain the working principle of a reaction
turbine with neat sketch.

ufofehar exaTe &) SRV @ afF e
HRR

Write short notes on the following :

i)
i

Photovoltaic Cell
Internal energy

i) Dual cycle:
iv) Universal gas constant

frfeiea w dfém fewaoft ferRaus

i)
D

qﬁaaﬁ%aa@a
AR St

iii) ST dsh
v) adfew N fadie

OR/3rerT

4 x2%
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i) Superheated steam
i) Linediagram of an Impulse turbine

iv) Difference between jet condenser and

surface condenser

e w e ool frRe

) TfRRR INg

i) sy yg .

iii) AT AT BT @ ARG

V) e FafE T T Sufy ¥ e

T Do

Q.| LO Questions Marks
Write short notes of the following : 4 x 2Y,
) Mollier’s diagram =10
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