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Instructions:
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Q.1

Q.2

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.

Marks
(a) Define: (1) Dryness fraction, (2) Degree of superheat, (3) Latent heat. 03
UL [Ad 520: (1) YdSLS, () SIAl 218 yurele, (3) deee €le
(b) Explain the importance of Mollier chart. 04

UL[EUR YLl Hecd yued).,
(c) "5 kg of steam at 8 bar pressure and 0.9 dryness fraction is converted at 07

constant pressure in 50°C degree of superheated steam. Find out the
change in enthalpy. Take Cp of steam as 2.1 kJ/kgK"

OR
(c) Steam of 20 bar absolute pressure and 250°C temperature is 07
isentropically expanded up to 10 bar absolute pressure. Find Dryness
fraction and change in enthalpy. Take Cp=2.71 kJ/kgK

20 bar AYR[ £W13l A 2500C dlUHlelsfl d2101 W A2 [UsE] 10 bar
AYL eod 181 Yl (AL A B dl Ybsis W Aol |AfH | Yd)
5512 211N Cp =2.71 K] /kgK L.

(a) Draw neat and labeled diagram of Babcock and Wilcox boiler. 03

QAuS)s W [dasiel Wlgae{l A lH (L1t UlEdsfl wLsd €12
(b) Differentiate between boiler mountings and boiler accessories. (any 04
four)

W16 HIGB21L Ul W1FER WAUI S 4] dsldd gul. (s1ousl

UlR)

(c) The following observations are available during boiler trail: (i) Pressure 07
of steam produced at 14 bar. (ii) dryness fractor of steam 0.9 (iii) Feed
water temperature is 23°C (iv) Steam generation rate is 180 kg/hr. (v)
Calorific value of coal is 32000 kJ/kg (vi) 16 kg/hr Coal is used(vii)
specific heat of water 4.167 kJ/kgK Find 1. Equivalent evaporation 2.
Thermal efficiency of boiler.

W1EGRe1L 2144 £33 1ol o{l AL A Soll HoL B: (i) Geusl Addl
dR1Us] &8l 14 bar, (ii) AUDSLS 0.9, (iii) SIS dlee] d UM lel 230C,
(iv) 10 Glsl dlst] €2 180 kg/hr, (v) Sldleil 341355 ARy
32000 kJ /kg, (vi) 5lddlell AUl 16 kg/hr, (vii) ULLileil dl. Gwl
4.167 K] /kgK dll (2) AU 58 WI#Hded wal (%) HldRe] Guily
siAealdl 2l
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Draw neat and labeled diagram of Packaged boiler.
U3oys il g5etReil o 1H L2t AlSdell A1s(d €12,
Comparison between natural draft and artificial draft. (any four)

AU SLs2 el A1E[5l{lud Siseell MR 5. (518U UR)
A boiler evaporates 280 kg/hr water into dry saturated steam at 12 bar.
The temperature of feed water is 27°C. Find the equivalent evaporation
from and at 100°C as well as the fraction of evaporation.

A5 W12 280 kg/hr ULR{le] 12 bar 18] AdH dRAAHI 2U{dR 52
8. W18aM elWd dl ULRfle] diunlet 270C 8. dl 100°C
dlunlsidiel] Ao A B diuHlal AHse wWIvledel AU $522 1S
SRR N1

State the function of (i) fixed blade, (ii) moving blade, (iii) Diaphragm.
SIA Qquil: (i) [lBdd (55 0as, (i) H(d2L 0as, (iii) SIALsIH
Explain working of reaction steam turbine with a neat sketch.
Rt WU 2041Geteil 51 Ueg(d 269 w15[defl Heeell Uuondl.
State method for detecting a air leakage in condenser. Also state the
methods for extracting air from it.
53441 sl dl5% 2dd el Tl AHMdl dett duiell sdl g
54 lef] Ueg, () quemdl.

OR
Explain pressure-velocity compounding with neat sketch.
A9 W 15[Ae Y1R-Ad1{12] s1U1GeSaL qHwd).
Differentiate between impulse and reaction turbine. (any four)
SRUEY W T2 5ot 204 {851 ARAstL d§leld QUL (SIOULL AIR)
Identify various sources of air leakage in condenser. Also summarize
the effect of its on-condenser performance.
$5M sdl dls el letl @ lel] QL) dell edl gl5osel] 5341l
s12 U2 e cfl 442) 2L,

Explain forced draught cooling tower with neat sketch.
e A 15[AUs 51US sLse s€lol 2ldR uuestdl.
Explain the working of axial flow compressor with neat sketch.
e A Ls[ds Aeflud sl 51020200l s Ueg(d UHesdl.
Air is compressed from 1 bar to 6 bar in the compressor at the rate of 5
m3/min. Isothermal efficiency of the compression is 78%. Calculate the
indicated power of the compressor.
5 m3/min cll £ SUMI €dl 1 bar &l 6 bar 4l 512l A B.
wpAladd sr2lstedl sieaidl 78% 8. dl S1UReAl S35
Uld? 2llHl.

OR
State the advantages and limitations of induced draught cooling towers.
Be1SYAUS SLs2 (A1 2ldRetl SIULIA) WA HU 612 QUi

Differentiate between positive displacement and rotodynamic type
COMPressors.

Ul»12ld (S Qi0e2 3 2121S1aAMHS $1UQUR A dsldd v,
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A single stage reciprocating air compressor draw air 3 m%/min and is
compressed from 1 bar to 6 bar according to the law pV!2= C.
Calculate the indicated power of the compressor.

[Rio19 222 JA{1UL52[0L AR 510U 3m3/min €dl Be1deHi A & Wl 1

bar &l 6 bar Y4l pviiz= C Yo s3I 52 8. dl Se5152S uldR Al

State advantages of multistage air compression.

HEZ] 2% AR sH2lelstl SIUEL SLIcll,

A temperature of inside and outside wall surface is 700°C and 150°C.
Wall thickness is 90 cm, length 1m and width 2m and thermal
conductivity of wall is 0.45 W/mK. Find heat transfer rate of wall.
[eclisi] iR Wal WeRefl qULEle] dlUHlel 7000C M 1500C B.

(ecti@etl o1SLE 90 cm, GULE 1m A USILE 2m el (€ i€l eie

dlesdl($5521d12l) 0.45 W/mK 8. dl [edldeil €le 21162 32 LUl

Define: (i) Absorptivity, (ii) reflectivity, (iii) Transmittivity, (iv) Black
body, (v) Radiation, (vi) Convection, (vii) Thermal Conductivity.
< uALRld 52 (1) Woedludldld) i) Tsaseldle), i)
21412112, (iv) oA 6i\S), (v) 3S1AL1s, (vi) S5, (vif) UHE
$5s2ldlél.

OR
With the help of p-v diagram, explain intercooling in 2 - stage air
Compression.
P-V SIAIAMeAl Heeell g 2o w2 sl 922 5(d1 1qHoyd].
Temperature of black body is 650°C, area of external surface is 0.5 m2.
If Stefan Boltzmann constant o= 5.67 X 10 W/m?K?*. Find out heat
emitted by black body.
5 6Q56{1Slsf d UM el 6500C ol W&l HUL2]el) (AR 0.5 m2 B,
o 2ot WlEa5Het WYULLS 0= 5.67 X 10-8 W/m2K* &l dll 6 s
W1Sls} G¥H | Geioget 20k,
Define heat exchanger. Explain any three types of heat exchanger with
neat sketch.
Sle A Ao Rel] L] WYL SIEUBL AR USIReL €l AR
A9 UL5[dUE YUl

Data from Steam Table

07
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04

03
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07

Pressure
(bar)

Sat. Temperature Sp. Volume Sp. Enthalpy Sp. Entropy

(C) (m3¥/kg) (kJ/kg) (kJ/kgK)

(P)

(M Liquid | Steam | Liquid | Evaporation Liquid
(ve) (Vo) (ho) (hry) (sr)

Evaporation

(Sig)

8

170.4 0.001115 | 0.24026 | 720.9 2046.5 2.046

4.614

10

179.9 0.001127 | 0.19430 | 762.6 2013.6 2.138

4.445

12

188 0.001139 | 0.16321 | 798.4 1984.3 2.216

4.303

14

195 0.001149 | 0.14073 | 830.1 1957.7 2.284

4.181

16

201.4 0.001159 | 0.12370 | 858.5 1933.2 2.344

4.074

18

207.1 0.001168 | 0.11033 | 884.5 1910.3 2.398

3.977

20

212.4 0.001177 | 0.9955 | 908.5 1888.7 2.443

3.890




