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Diploma Engineering — SEMESTER -4 (NEW) - EXAMINATION - Summer-2023

Subject Code: 4341905 Date: 18-07-2023
Subject Name: Thermal Engineering-I
Time: 10:30 AM to 01:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

Use of Mollier chart/steam table is permitted.

English version is authentic.
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Ql (@ Give equation for Enthalpy of (1) Wet Steam, (2) Dry Saturated 03
Steam, (3) Superheated Steam.

(1) dledl dR1a, () sl wal AqH dr1g, (3) Yureles drlnsl

ALENIGHETR TN
(b)  Explain formation of steam and its various phases. 04

I Sl1H21el e dell ogel el 3ovd UHostdl.

© 3 kg of feed water is heated from 25°C and converted in the steam of 07
8 bar pressure and 0.9 dryness fraction. Find out the heat needed for
converting feed water into steam. Take Cp of water 4.2 KJ/KgK.

25°C dlUHledlol 3 kg §1S dleRal 0.9 Ydsis i 8 bar LWLl
gladl dRlaui sddl WUl usdl €le 0l il Hie ¢, =4.2
KJ/kgK €.

OR
© 5 kg of steam at 10 bar pressure and 0.85 dryness fraction is 07
converted at constant pressure in 40°C degree of super heat steam.
Find out the change in Enthalpy. Take Cp of steam 2.0 kJ/kgK.
10 bar €641l ¥ 0.85 Ydsis drlddl 5 kg drlo 40°C Sl
YUEL2 dRANUI MY0 LW Q] 1UIdRA ALY B, dl Welaflyi
Ul 32512 Al

Q2 (3 Draw neat and labeled diagram of Cochran boiler. 03

S1UL 6l SetRef] o M [ER1e1 UlSctefl w15[d €12,

(b)  Differentiate between fire tube and water tube boiler. (any four) 04
S1U YW vl dl2R YW 1862 ] dsldd qul. (Sleusl
YR)

©  The following observations are available during boiler trail: (i) 07
Pressure of steam produced at 12 bar. (ii) dryness fraction of steam
0.9 (iii) Feed water temperature is 27°C (iv) Steam generation rate is
130 kg/hr. (v) Calorific value of coal is 28000
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kJ/kg (vi) 15 kg/hr Coal is used(vii) specific heat of water 4.167
kJ/kgK Find 1. Equivalent evaporation 2. Thermal efficiency of
boiler.

W60 214G e Lol of|Ast | WA o1l HOL B: (i) Ut ol
dRL0s] £H18L 12 bar, (i) ADSLS 0.9, (iii) 515 dle2e] dluHlst 27°C,
(iv) dR10 Gclsi Adlell €2 130 kg/hr, (v) Sladleil 3ell(ss dey
28000 kJ/kg, (vi) Sldlell duRI2L 15 kg/hr, (vii) UlR{lefl l. Gwl
4.167 kiIkgk dl (1) uHsel wisdlelded M () el

sldeeldl Q).
OR

Draw neat and labeled diagram of Packaged boiler.

U3oys il geReil o 1H L2t UlSdell A1s(d €12,
Differentiate between boiler mountings and boiler accessories. (any
four)

18562 HIG2l wa ollgE AJUIL» dRell dsldd Elu,

(S10URLUR)

A boiler evaporates 360 kg/hr water into dry saturated steam at 10
bar. The temperature of feed water is 32°C. Find the equivalent
evaporation from and at 100°C as well as the fraction of evaporation.

A5 616562 360 kg/hr ULl 10 bar £611Ql AdH ARIAH] eU[dR
52 8. WlSAM| elwWd dl UIRlle dluHls 32°C 8. dl 100°C
dlutlsiyiell 1o W B dluHla qHse svfleded dHes §522
Uls vdullst AL ulglls{l Asalad] 134 ki/kg Wl dlosil
Weella] 2776.2 ki/kg €,

State neeq_s for compounding of steam turbine.
LI 2618el HI2 $ULBSIolefl %eRULd % LLdl.
Differentiate between impulse and reaction turbine. (any four)

SRUEY e T2 Yot 204 (5o AAsAL d§leld QUL (SIHUBL UIR)

Identify various sources of air leakage in condenser. Also summarize
the effect of its on-condenser performance.

£3cuMI sdl dls adlell 2Ulell s lldl. deul edl dl3%eil
£3cRell 14 UR Ad]l AR walldl.

Explain velocity compounding with neat sketch.
A9 W LS[Ae A4l s1u1GeSToL 1Hesdl.
Explain working of Impulse steam turbine with a neat sketch.

grued @M ewidetell sl Ueld ey wisldsll Heesl

YHodl.
State method for detecting a air leakage in condenser. Also state the
methods for extracting air from it.

53441 &dl dl5% 2ludls(l Il AUl daul aHiell edl &2
51l Ugg, [l qHodl,

Explain natural draught hyperbolic cooling towers with neat sketch.
A WLS[dUSE AURM SIE2 SIAURGLNE] S §6]01 21dR YUl
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Explain the working of single stage reciprocating compressor with
neat sketch.

e A Ls[dyes [Rde Ry 1{Iul3eToL slerRedl s1 ueg(de]
SEEERE

Air is compressed from 1bar to 6 bar in the compressor at the rate of
3m3/min. Isothermal efficiency of the compressor is 80%. Calculate
the indicated power of the compressor.

3m3/min il €28 W s SHQRUI &dl 1 bar &l 6 bar &l 5121 1Y

8. | WIS ULAHE £.8ldl 80% S\ dl S35 UlalR 204,

OR
Differentiate between natural draft cooling tower and mechanical
draft cooling tower. (three four)
AU SLs2 Wal Hldeilsd sise g€l 2ldR ARl dsladl eu).,
(sleust gl
Explain the working of centrifugal compressor with neat sketch.
e A Ls[dAs A2l syold s2AReA] 513 Ueg[def dlet 52,

A single stage reciprocating air compressor draw air 2 m¥min and is
compressed from 1bar to 5 bar according to the law pVi?= C.
Calculate the indicated power of the compressor.

[Rio19 2o 3{1U1s2ToL W2 51AUR 2m3/min &dl ©eideHid 8. d
1 bar &l 5 bar ¥l PV12 =C Yoyol 10 52 8. dll Fesl5es uldR
2118,

State the need of mutistagging in reciprocating air compressor with
sketch.

RAMEEDL s1lRMi wLs(due Ul (@Al weRUld)
osQllell.

Internal surface of wall is at 900°C and outside surface temperature
is 200°C. wall thickness 60 cm, cross sectional area 1.5 m? thermal
conductivity of wall is 0.4 W/mK. Find heat transfer rate of wall.
elaidofl vierefl ULl 900°C Wal wisiRel Yull 200°C A 8.
elaleefl 21518 60 cm 8. %) 115Des] DaA501 1.5 m2 Wal £ld1de{]
Gu{la alesdl 0.4 W/mK €l dl €ldiaHie]l GwL (alH «) €2
20lel,

Define heat transfer. State three mode of heat transfer. Give two
examples of each.

Sl2 2l sReil U] AN €12 2l §Re1l ARl HLS uHd). 35

H1Sell 6-0) GelsRU 1Yl
OR
With the help of p-v diagram, explain intercooling in 2 - stage air
Compression.
P-V SIULA Mol Heeel] g RuuR s1lAM | Her5(EL M),

Temperature of black body is 500°C, area of external surface is 5 m?,
If Stefan boltzman constant 6= 5.67 X 108 W/m?K*. Find out heat
emitted by black body.

U5 A 561Slef dluH el 500°C A 6{lgl Yulelell (ddlR 5 m2 B,
o 221§l GlleasHet HUALS 0= 5.67 X 100 W/m? K* Sl dl vdls
W1Sls] GwL Gefosel L1k,
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Define heat exchanger. Explain any three types of heat exchanger 07
with neat sketch.

Sle Wee%ef] c[u | WYL ARL USIRe1l Sle Wee% 29

UL5[dueE AHdl,
Data from Steam Table
Pressure Sat. Sp. Volume Sp. Enthalpy Sp. Entropy
(bar) | Temperature (m3/kg) (kJ/kg) (kJ/kgK)
69)

P) (T Liquid | Steam | Liquid | Evaporation | Liquid | Evaporation
(ve) (Vo) (hy) (hr) (he) (hre)

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




