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

Note : 1) All7 Questions are Compulsory. Internal choices has been
givenin each LO (Learning Outcome)

TH 7 73 e €1 SiiaRes feed i LO (a1 arsea )
4 QU gl

i) Use of Steam Table and Mollier Chart is permitted.
i 27 iR ARRR WE B S B

i) Incase ofany doubt or dispute, the English version question

should be treated as final. ,
feedt Y TR & ag ST fare i Ry & sl vt &
ueT I 3ifer "M SR
Q.| LO Questions Marks
1. a) Write adifference between renewable and 5

non-renewable energy sources.
TR @R sFdleuia ot el &
= iR forRau)
b) Compare flat plate controller and | 5
concentrating controller.
qHdel Wi FUTES U@ Sofed IR TUED
6 e B |
OR/3rerar
Write short notes of the following : 10
) Fossil fuels
i) Tidalenergy

S/2025/6931 PT.O.



[2]

Questions

Marks
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b)

b)

Give the definition of a system and explain |

the different types of systems by giving one
example each.

forr 6 gy SRR ger e ueR @t
fprl B TH-Uh ISRl SRR THHATLY |

The pressure for a non-flow quasi-static
processis p=(-3.5V+20) Pa, where V is

in m3. If the volume changes from 2 m3 to |

5m3, calculate the work done.

TP VAT TR - d ufihar & B @,

p=(=3.5V+20) Pa g, >&f Vi3 & g1 afe
e 2 {3 | 5 H83 uRefda ger &, @
5 1 Bt fiY T HIRR

OR/ayeraT

Write the Zeroth law of thermodynamics and
what is the use of this law? e

ST 1 el e faRa qen 5w
e o Far IuAT &7

The initial volume of a 0.55 kg mass of gas
is 0.25 m3 at 27°C and the pressure is 1.2

bar. Find the gas constant and the molecular
weight of the gas,

fsft 0.55 fopmr R 9 @1 URMYP T
0.25 §13 & a9 27°C € W@ €9 1.2 §R
21 1 fFrarciien Gt IRY o SR S RIS
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a)

b)

b)

Explain the Kelvin-Planck and Clausius
statements of the second law of
thermodynamics.

SR & fodla faq & ofoad wis
TAT FATRTTF PUT P! FHS |

A heat engine produces 12.5 kW of power
when the engine receives heat at the rate of
2350 kJ/min. Find the rate of heat rejected
from the engine and find the thermal
efficiency.

Th BT o 12.5 foetiare afdq se=
&RAT & 519 T8 391 2350 forent St/ fimie
BT R | S UH IRAT &1 Z9 | ST
Feprae & R T PR [T & Sl
ggrar Y g BRI

OR/3rar

Write the first law of thermodynamics and
prove that for non-flow process:

O=AU+W ,
SRR & o e Y el W@ Rig
IR % swarg wepe & fow Q=AU+ W
g 2l

A system works on a cyclic process and
there are four heat transfers in it and work
is given for three processes, which are
shown respectively.

0, p=230k),0), . =30k, 0. 4—170 K/,
Qpa=60kS W, ,=15k), W, =10 kJ,
W._4=25 kJ calculate the work for process
d—a.
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Q. | LO | Questions Marks
U e ahi WeH IR B dRaT g aeT
" IR ST R0 e & aon 9 wee
& forg a1t oy o 2, o e weRia fha
T g
Qpp=230k), 0y .=30k], 0, 4—170kJ,
Qug=60kS, W, ,=15k), W, .=—10kJ,
W, =25k '
WrT d —a $ N s & o SR
4. a) Draw P-V and T—S diagrams for the 5
following thermodynamic process:
1) Isobaric process
) Isochoric process
i) Isothermal process
v) Adiabatic process
freforRaa Ssmftd wemm & farw P-V @
T-S NG 13|
i) STFAETNIG Uhy
i) IS TshH
iil) gL THH
iv) TGS YA
b) Theinitial pressure, temperature and volume 5

of air are 250 kPa, 315°C and 0.85 m3
respectively. In a frictionless constant volume

- process, the pressure changes to 125 kPa.
Find the final temperature and value of heat
transfer. Consider for air the value of gas
constant 0.287 kJ/kg K and value of
C,0.718 kl/kg K.
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b)

frfoaRed aRfRufernt § 25°C & qmume
W10 §R & T§ W 2.5 et wig @
IATGT P &b AT 3Maeges S5SAT i TuET
|
) g 919 g &, Rraet genaien 0.85 §;
i) S WY L G

OR/3rar

Draw a neat diagram of Babcock and
Wilcox boiler and label its parts.

SgPiH qAT [Aadiad F1geR & (B 5
fer ifeg vd 9Tl @ Slee |

Explain throttling calorimeter with the help
of neat diagram.

IR FANHIR B! T RiF H FgRidr
T I |

b)

What is nozzle and how it is classified?
ANTel 7T & SR 38 W atffgpa foham ST
872

Dry saturated steam at 5 bar flow isanozzle
isentropically to a pressure of 1 bar and
dryness fraction 0.9. If the velocity of steam

atinlet is 85 m/s. So, find velocity of steam
at outlet.

5 9R g9 & B WJH 99 Y 1 IR T
qAT Pl 0.9 Th WSS Wh GRI
Aot ¥ wa foar s g1 afe 9 @
RS 91 85 f1/F & a At & e
W 9T & AT §d B

OR/3ryar
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Q. | LO | Questions Marks
a) Nozzles are used inimpulse turbine whereas | 4
itis not used in reaction turbine. Explain.
3T CRATSH | ANTa! dl TN fmaT ST &
Stefes wffsrar exagy 9 @ yaw TE@
T 8, T Hif| |
‘b) Describe with a neat sketch the workingof | 6
a surface condenser. )
T Ah-GR 7 & 91 w6 gl wafe
T PRYUTA b gl BT
7. Write short notes on the following : 4 x 24
)  Windenergy =10
i) Enthalpy
i) Entropy
1v) Difference between Otto cycle and Diesel
- cycle.
freforRaa w e fewoft foaRau
) Yaq ol
i) Tt e
if)) - GgeTd |
iv) affer T aT STl T B 3R
OR/31yar
Write short notes of the following : 4 x QY
) Camotcycle =10
i) Dryness fraction
i) Difference between Boiler mountings and
accessories.
iv) Compounding of steam turbines
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) P am

i) e firm

iii) TR HRIVBN T TR IIATGT H 3R
v) ] SIS Dl TgUH
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