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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -4 (OLD) - EXAMINATION — Winter-2024

Subject Code: 3341902 Date: 05-12-2024
Subject Name: THERMAL ENGINEERING-I
Time: 02:30 PM TO 05:00 PM Total Marks: 70
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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.
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Answer any seven out of ten. £2IHiell S18URL Aldetl ciio] A [U). 14

Define Sensible heat and Latent heat
Jolug Sle Aol e glesil culul 41l

List minimum boiler mounting required as per IBR.
IBR UHISL ALe9IHT 31691 %3] GllefER HIGe2 2] el

State the function of fusible plug and airr preheater.
syflotd o) wa AR YlEleeti sial L),

Define critical pressure ratio in context of steam nozzle.
Rl ellndotl Aeelui (sElse VR ARMRNCA clull w4 1U)

State what is prime mover? Give it con:plete list.
ULeH Yo Aeq 9f d dull. ds{l Ayl uLEl A1)

What is two phase system? Give one example of it.
[¢-2aau e 9 8 2 dej A5 GeleW AUl

List four industrial uses of compressor.

SAReAL AR el GUALdN L.

Define Piston displacement and free air delivered in terms of reciprocating
air compressor.

RANEEToL AR Sl URe L AeeHl UlReed (Su@uNee wa 1 AR

Sldlalefl caluai) w414l
Differentiate between Black body and Grey body.

0Qs 6{]S] el Y W)S] dReA] dsldd AU,

State Stefan-Boltzman law of therpal radiation. ;
R5e1 vlldeHolell (edid Hd 51AQ1etel] AeMHHI UMl

Explain the process of finding dryness fraction using separating 03
calorimeter with neat sketch.

dR1NeA] dsiol ledl Hieefl AU (2ol Sd1R1H1ered] Ild wLs(d €131 03

YHodl.
OR
Draw Mollier chart and show isentropic and throttling process on it. 03

AR U2 €3] AU 118Q=121ULS 244 elledlol sl slld). 03

Find Enthalpy, Entropy and VVolume of 10 kg steam having dryness fraction 03
0.85 at 12 bar Steam pressure.
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12 R sl 0.85 SIAAY F52UAd 10Tl 10 [S1AIM wW]Heil e 1],
211w dleyy 20l

OR
Determine volume of 10 kg of superheated steam at pressure of 20 bar ab &
temperature of 300 °C.
10 [5E1AM HUR €125 21He} 20 WIR 6131 Wl 300° AeE1AS dlUM LA
5¢ QUlel.
Explain working of economizer with neat sketch.
A9 A 15[def] Heeell S5leNHIBRe] S1] UM

OR
Draw a neat sketch of cochran boiler and label its different parts on it.
51U W EdRei] 269 U 15(d €13 el GU el el HIdAleti ol
e2lld).
Compare between natural draft and artificial draft in used in steam boiler
WIH G SERU| dUdl AAM SLE2 waA w12[s1{lud sisesil
AW 2,

OR
State the purpose of chimney, Induced draft fan and Forced draft fan in steam
power plant.

I UldR W le2 Hi AHo{], §e15YUS SIE2 ot W 51AS SLs2 Felsil &q
ud).

State the factor influgncing cooling tower performance.
SEI91 21dRell URSIHAR UR WRR 5dl URlwol aalidl.

OR
Comparison between jet and surface condenser.

g2 Wl Y52 $3UR A UWHE s2.

Explain the effect of air Ieakgge on condenser performance
A2 G159l $3URell URSIHA UR Ul 24U YHC.

OR
Show isentropic and real steam expansion through nozzle on p-v, T-S and h-s
diagram.
AlAAU] Adl WE1HeAl HIBAUINSLS M did[dS (AW p-v, T-
B h-s SIAAM UR e2Lld).
Explain working principle of Impulse steam turbine with neat sketch.

SRUEY W 2u[Betoll s11513] Riedid 29 wLSd 93 yHMd).
OR

State the purpose of cooling tower and explain any one of them with neat

sketch.

5[40 21dReil e RULd L], S16 18 M15[d Ue UHwdL

Draw schematic diagram of single stage reciprocating air compressor and
explain its working with P-V diagram.

[Rio1e 229 JRANULE (221 212 SR AL RIAL £1R] Wl £ 1Ql-5¢e1l
w1quell defl 51 e (d yued).

OR
A single stage reciprocating compressor compresses air 1 bar to 7 bar.
clearance volume is 2130 cms/sec. Expansion and compression follow PV1:3=
C. If the volumetric efficiency of the compressor is 85% then calculate the
stroke volume/sec.
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A5 Ridl o ]IS s 1 Wik ol 7 MR Yl edl sy 52
8. el dley 2130 AM3/A505 . WU Lei¥el Mol S|4 el PYL3
= Y 1A B . %) SRl dIYA)S eeld 85 % SlU dl 21S
Al /A 595 2.

State the advantage of use of intercooling in multi stage compressor.
HEZ] 2% SIAUM L Be235(E01s1l GUANILetl SIAEL Q).

OR
Differentiate between Reciprocating and Rotary Compressor.

J{IULEEToL w4 21271 1R dAef] d§lad Gul.

Define absorptivity, reflectivity, transmitivity and emissive power in context
of radiation.

ASALetetl ULHI culul WML (1) AdNS A5 (2) URldded A5
(3)ULR21Hel 1[5t (4) Goset 2L (&

OR
Differentiate between free convection and forced convection.

8§l SeA 52Ut A Sl 552l AR eA] dsleld A1),

During trial on a boiler following data has been recorded (i) Steam produced
2500 kg/hr (ii) Coal used 250 kg/hr (iii) Feed water temperature 22° C

(iv) Dryness fraction of steam 0.85 (v) Calorific value of coal 28000 KJ/kg
(vi) Pressure of steam boiler 10 bar. Find (1) Equivalent evaporation.
(2)efficiency of boiler.

o{|Astl WdGl5eil G162 Ul GRRLHAG 8 . (1) AU Gllestelsll €2
=2500 Kg/hr (2) Slalell duRlRl =250 Kg/hr (3) §1S dleRs) dlUHlst = 22° C
(4) drlaefl Rauld = 0.85 dry (5) sladll 5dlilsls A&y =28,000 KIKg (6)
dR (V1] €418 = 10 bar. 2118 (1) ©5(dAQs2 FAlU et

(2) G164l slAeedl.

Differentiate between Impque and Reaction turbine.
SRUEY U 2521t 2641 Eeletl d§leld w1,
Find out rate of heat transfer from an 1.C. Engine whose wall temperature is

260° C, area of surface is 0.4 mz atmospheric temperature is 35° C and heat
transfer coefficient is 60 w/mzk.

25 w1651 A e2ets{l €ldide] diutlet 260° AeZ1AS 1A Al
AUl ([ArdR 0.4 LML 8 . %) dldldRIBle} dlUHlet 35° AoZ1AS wal

Sl 21U 62 ABLLS 60 dle/Hl22 Seclel €U dl GNHL[c(AHUA £2 L.
State and explain various mode of heat transfer.

Sl 2lesell el el HIS Uil wal yHd).

State advantages of centrifugal compressors.
A2l 5321 SINAReAL §1ULL BRI,
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