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(Sem - 1V) Diploma Exam 2024 (Even)

[Time: 3 Hours] (Mechanical Engg.) (Theory)

Q.1

b)

d)

Thermal Engineering- 11 (2025403)

- All questions are compulsory. (H‘J-ﬁ Uy Hﬁﬁ'ﬂf%p

[Full. Marks: 70]

- Marks are mentioned on the right side of each question. (3% Tuft Uy & <18 SiR siferd ford %D

Group (A) (YU -¥)

Answer all questions as directed. (2x10=20)

eTmgaR Il vl F SW 9

Choose the correct option for the following: fA&feIRad & fore wgt fadey Eﬁ

The cycle generally used for open cycle gas turbine is (ng[ T [CIEL] & fa STHAR
R ITANT {31 S 91T 96 ©)

(i)Otto cycle (3ﬁT:;[ deh)

(i) Dual cycle (Eﬁ%?‘[il@

(iii) Diesel cycle (SISTd dsh)

(iv) Brayton cycle (S dsh)
Fill in the blank with suitable available options: SUged IUdsy fadmed I Rad R 1R
A Jet engine works on the principle of conservation of . (U Sc SOl

TR & RIgTd TR HTH BT 82)
Energy (QGi)/Mass (<FHT)/Angular momentum (?ﬁ'UﬂHﬁaTD/Linear momentum

Which of the following statement is true? fafafed 7 @ oF 91 Y= I %?

i) a subcooled liquid is one which is cooled below its saturation temperature at a certain
pressure (SUSST AR G8 BIdT & ot U FAAd Ga1d IR 3T Yqwd druH= ¥ =i 38T
a1 ST )

i) subcooling is the difference between the saturation temperature and the actual liquid
temperature(SURIAeH Y AT 3R IRAMAS IR dTIHA & & BT 3R ©)

iii) both of the mentioned (GIFI T IeTid fardT TR B)

iv) none of the mentioned (IcaRad pig off o)

In a combined separating and throttling calorimeter, Uch \Ligdd YYgah U] 3R yrefer

i) steam is first passed through a separator(HT4 CARCES] TS fAHTST® | NS INESIGL %)

ii) in separator, some moisture separates out due to sudden change in direction(ﬁ% T,
fa=n & srme uRads & RO $ T Se g1 ot 8)

iii) then the partially dry vapour is throttled and taken to the superheated region (ﬁh?

3RS U G T DI e forar ST § iR uRales & § o ST i 8)
iv) all of the mentioned (SfcaIRad T)

The following statement is: fAgferfad &u= %: Babcock and Wilcox boiler is an internally
fired boiler. S¥PIDH IR fIABIRT STTTR TH S BIIS IR g
True or False (‘%I%T’CITTIE?I)
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f)

9)

h)

)

Q.2

Choose the correct option: What is the function of Blow off cock in a boiler?
(To remove sludge/To build sediments/To remove Flue gas/To remove ash)

e fadhed IH: SgeR § &l 31T Bids &1 1 B 62
(B8 BeH & fAy/dase 371 & fTYR] 19 geH & fTURTE geH & fom)

Fill in the blank with suitable option: Nozzle used in rocket engine is (convergent
nozzle/divergent nozzle/convergent — divergent nozzle/none of the mentioned)

Iugad faded & 1Y Rad ®IF HR: Adbe S5 H IugIT forar oA arar Aerd g
(SITIROT TSI / TR AoTd / SR - O} Aieid / Ifeaad # 9 $1s i)

Which of the following statements about steam nozzles is FALSE? HIU IS & IR I
fafaRad o ¥ D19 1 HU 7Tad 57

i) It converts the heat energy of the steam into kinetic energy (dg T Bt ST SHoll Bl
Tt ol § uRafid $al g)

ii) It has a varying cross sectionwmw S-S %)

iii) The smallest section is called throat(ﬂaﬁ BIC YT PI Ul Hgd %)

iv) The pressure at the outlet is more than at the inlet (31|dc@1c TR G414 3dc 9 \’:ﬂc%%)

The degree of reaction of a Parson’s reaction turbine is uri=g ufaferar [SCIESE
gfcferar ot f&uht g

i) 0%

i) 25%

iii) 50%

iv) 100%

The process of draining steam from the turbine, at certain points during its expansion and
using this steam for heating the feed water in feed water heaters and then supplying it to the

boiler is known as W%W%WW%@GﬁWdHGWﬁwMQHﬁ
UforaT 3R S HTY HT JUUNT IS dfex giex H IS Ut &l TH - 3R iR 39
STaeR § 3Mgfd v & forg & T0 T ST S 8|

a) regenerative heating(ﬁ?ﬁ\_rﬁ GIE))

b) reheating of steam(ﬂ-l'l'qavaf GIaRT TH D)

¢) bleeding (ST
d) none of the mentioned @74 ¥ ®1s Ht I@RAd &1 B)

Group (B) (JU -a)

Answer all five questions. (G4 Ofar uslf & IW ) 4x5=20

Write any four differences between open-cycle gas turbines and closed-cycle gas turbines.
WA I T e 3R § I T ealzd & T pIg IR iR ferd |
OR (31YdT)

Draw a simple layout of closed cycle gas turbine. Also draw p-V and T-s diagrams for it.
§¢ I 119 TS &1 U WA ASM3C S | 39 forg -t ofR &y s oft
CEiL
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Q.3

Q4

Q.5

Q.6

Q.7

Q.8

Q.9

Write any three industrial uses of steam. What is the latent heat of vaporization of water at
atmospheric pressure?

HIT & P15 I SNl ST fifau | argHs ey gaTd &R Ut & arefiesur o1 e
ST T 87

OR (31YdT)

Calculate the enthalpy of 1 kg of steam at a pressure of 8 bar and dryness fraction of 0.8.

8 TR & a9 3R 0.8 P HaT 3= WR 1 fwdll U1 o1 T ST 701 HY |

Write any four differences between water-tube and fire-tube boilers.
Sd-cd 3R 3if1-cge STaeR] & ofid His IR iR fafau|
OR (31Yd)

Define boiler mountings. Write the names of any four boiler mountings.

FIgaR ARSI &1 uRYUIG &9 | foog! IR Siger Ardfe & A fokau|

Define a steam nozzle. Write three important types of steam nozzle.

W AoTd o aRHTRE H3 1 HTY Aieid & o Agayuf geR fafau|
OR (31YdT)

Draw a neat sketch of the Benson boiler and show important parts of it.

I SR BT T ATH-JURT Q@ T 3R 3P Hgaqul YT feamd |

Write any four differences between impulse and reaction turbine.

T Ud RUaRH eRamsa & §i9 i IR iR fafau|
OR (31¥dl)

Write short notes on: governing of steam turbine.

39 R e fewmfort ford: 1Y exaTs= &1 afi
Group(C)(‘g'q-'\‘ﬂ)

Answer all five questions. (ﬂ‘l-ﬁqwﬁmﬁ'a?wﬁ D 6x5=30
State the principle of jet propulsion. Explain the workings of a turbojet engine with the help
of a neat diagram.

Sic YuNe &1 Rigid a3 T I1% 3 &t 8Tl I eaiole o P Byt

HHLATRU
OR (37YdT)

Explain the working of a rocket engine with the help of a neat sketch.

U TS Q< Dt FeTIdl T b Sol Bl HRIYUT JHAST

Explain the working of a throttling calorimeter with the help of a neat sketch. Also show
the processes on T-s diagram or p-h diagram.
Ueh = XA &1 GeTadl A Ui SeikivicR Bl Briyurel FHemsy | ufsharsii o1
&1-uH 3R a1 gl-ue 3R wR i famd|

OR (31YdT)
Define (a) critical point (b) degree of superheat (c) saturation temperature. Also show them
on T-s diagram.

TR 3% (U) e fiig (o) goRele Ft faeht @) Tqfe aromm | 3= &hug s
R ot femmd|

With the help of a neat sketch, explain the working of a Babcock and Wilcox turbine.
Qv N\ v
T WS XTI & TgrdT ¥ S8l 3R faded e exas &1 SRy J9emsy|
OR (31YdT)

Define boiler efficiency. Draw T-s and P-V diagrams for a simple Rankine cycle.

STITR G&fdT BT URHING B | T TR Yo b & g E1-ug 3R di-dt 3ia sra |

Page 3 of 4

2 |1
3 |2
3 |2
3 |1
4 |1
3 |2
5 | 2
5 | 2
1|2
1|2
2 |2
2 | 2
3 |2
3 |2
2025403



Q.10

Q.11

Find the exit velocity of steam passing through a steam nozzle with the given data: initial
pressure 15 bar, exit pressure 1.5 bar. Steam entering the nozzle is dry-saturated. Assume
isentropic flow through the nozzle. Also, show the process on a T-s or p-h diagram. Use a
steam table.

3T T ST & A1 HIY Aod ¥ 7O aTeh HIY 6T TR o 1d B TRINS aad 15
IR, o™ 14 1.5 TR | AIoTd § Fa=1 $H=- arelt Y70 Y Hqw it g | Aroid &
e F 3 EIAUe UaTe JH o | 39 Sfefral, Uik 1 A-ug a1 divg e |
feamn | ¥m ¢ad &1 v e, -

OR

Derive an expression for exit velocity of steam nozzle.

HTY ST & T o1 & fofe U Sifiysafad umd &3 |

Describe working principle of Parson's Reaction turbine and draw velocity diagram.

IR NUaR ears— & S Rigrd &1 aufa &3 3R 3T 3T S|
OR (3{ydT)

Explain the working principle of a De-laval turbine with the help of a neat line diagram.

T T 39T {7 &1 GgrIdl I SI-dTad a5 & B Rigid &l Jaed|

*kkkk
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