Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Code: 4341905

Diploma Engineering — SEMESTER — 4 EXAMINATION — Summer-2026

Subject Name: Thermal Engineering-I

Time: 10:30 AM TO 01:00 PM

Instructions:
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.

1. Use of Mollier chart/steam table is permitted.
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Define : (1) Sensible heat of water (2) latent heat of vaporization (3)
Saturated temperature

ludld $2A: (1) UIRllefl desteila Al (2) windledelsfl u
AR (3) AdH dluHlet

Find out enthalpy & entropy of steam having pressure of 15 bar and dryness
fraction 0.85. Use Mollier chart and also draw sketch.
15 W12 B Sl HYRULS 0.85 of £04181 Hld ] WHe{] Aol 1] e

A1) el HleflaR Ylell GUANDL 53wl Y ULl €11,
Explain formation of steam with the concept of a two phase system.

o) dossledl (RMefl (Aetldell Y18 d101el] et YHold).
OR

List and explain types of steam and represent on T-S diagram.
ARUNsAL USRI YA slstld] el AU M T- LS UR 2% 5.
Write the difference between boiler mountings and accessories.

W62 HIG (221 wial A QU dRAsA] dslad dudl.

Draw neat sketch of Cochran boiler and label each part.

51U Gl YUS WY €11 WA €35 @Il Qe 521,

The following observations are available from testing of a boiler:

Steam generated = 2500 kg / hr.

Average pressure of the boiler = 10 bar

Dryness of steam = 0.85

Feed water temperature =22 ° C

Coal used = 250 kg/hr.

Calculate (1) equivalent evaporation (2) boiler efficiency (3) boiler power.
Take calorific value of coal = 28,000 kJ / kg

W80l uleQuiell oflAsil Wadlsell Guaot 8
21U 13Ut = 2500 (SAL/SALS.

W1EE0] ARALA WIBL = 10 WIR

RLANAl Ydsdl = 0.85

SIS UlQfle diunlet = 22°

qudd slEv) = 250 [5AL/54LS.

(1) dHsal wsfleded (2) ollgaefl sileHdl (3) llgeR Uldlseil
1RLd3] 52N slale] 3631(ss Y& = 28,000 k] /kg

Date: 21-05-2026

Total Marks: 70
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OR
List boiler boiler mountings and accessories.

W42 WG HIG (2o wal WAUTefl YA wstidl.

Draw neat sketch of Babcock and Wilcox boiler and label each part.
Wuis)s Wal [des) sy 6lleeRe] YeS Y €12 1 €35 Ml Qg 531,
The following particulars are available from boiler trail:
Pressure of the steam produced = 12 bar
Condition of steam at stop valve = 0.9 dry
Feed water temperature =27 ° C
Steam generated 1100 kg / hr
Calorific value of coal = 28,000 kJ / kg
Coal used =130 kg / hr
7. Specific heat of water = 4.167 kJ
Calculate (1) equivalent evaporation kg / kg of coal at 100 ° C (2) Boiler
efficiency.
W8 eauiell «flAefl ([Qa1dl Guaot &:

1. GAllled dRlUe] £MIQl = 12 WIR

2.2\ dled U dRlAs{l Retld = 0.9 Yvs

3. 615 UIQle] dluMlel = 27°A

4.1100 [5A1/5615<(] A1 Gz A D

5. 5ldle 3631(55 Y& = 28,000 k] /kg
6.dU2pAd 514l = 130 kg/hr

7. 418+l ALs5U 2R4] = 4.167 k]

(1) dHlet oinflelgst (sa/(5AL sladlel 100 © A (2) WlgdRed]
stdemdlel a181d3l s,

Explain necessity of compounding in steam turbine.
WU 2w (8ol AAlogetofl wdUSAL YHoxtd.

Explain functiron and classification of condenser.
SeSeRe] 514 W dd{[53Q UM,

Exprlain working principle ofrForced draft cooling tower with neat sketch.
sl s1se 5621 2laRetl S Riegidal yers Wy AL yHxxdl.

OR
Write difference between Impulse and reaction turbine.

BIUEY W A SUeA 2048l ARed] dSlcld Gul).

Explain construction and working 9f surface condenser.
UWSY So50UR0] Wit SIH wa S1A AHdl.

Explain working principle of Induced draft cooling tower.
URd sLs2 (@1 2laRell 513 [Regida quosdl,

Explain workirng principlre of Reaction turbine.
[RU152Ust 21 8eloll SIA Riegical AUl

Explain working principle of single stage reciprocating compressor.
[Ridle 2o AHIUIEEToL SIRe1L SI- [Riegicdal AHodl.

Single stage reciprocating compressor compresses 1500 m¥/hr air at 1 bar
pressure and 15 ° C temperature. This air is delivered at 15 bar pressure. The
index of compression is 1.35. The volumetric efficiency is 0.75. Calculate:
(1) Power required to drive the compressor (2) piston displacement.

[Rioret 222 A{1WNEET0L SIIAR 1 IR £641QL e 15 ° A dlluHlel 1500

m3/hr &dlal SR 5 x4l &dl 15 WIR 618l U YelUlsdIMi »41d
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8. sillelelsll 8354 1.35 D.AIYA2S sAeHdl 0.75 BRI 53:
(1) SRR ydlddl HI2 e UldR (2) [WRest [Sadyise.

OR
Explain Velocity compounding.

Adl(2] s:ULG[521 yHcll.
Write the difference between Reciprocating and Rotary compressor.

AAWEETL 240 123 s1UUR Al dslald dull,
Air is compressed from 1 bar to 7 bar in the compressor at the rate of 3

m3/compressor min. Isothermal efficiency of the compressor is 77 %.
Calculate the indicated power of the compressor.

SUAUMI 1 1R8] 7 o1 Yell 3 m3/51AR (Hfelestl €2 edl AgRId
21y 851 UA] BULUHE SIAHAL 77% B.511) U] £211Ad 2U[Sdell
LR 2.

Explain classification of compressor.
SIARe] 45201 Uned).

Explain modes of heat transfer.

€l 2le g0l dl Audl.

Internal surface of wall is at 900 ° C temp. Wall is 60 cm thick, 1m .length
and 1.5 m width. Thermal conductivity of wall is 0.4 watt / m - k. Find

thermal resistance and heat transfer rate of wall. Temp. Of outside surface
of wall is 200 ° C.

[ealds]l MidRs quLdl 900 ° A dluHla B.(edlda 60 A.HAl 2SI,
1m dulE A 1.5 1122 uglale 8.€ldid-l ayd dissdl 0.4 dl2/m-k
8. (edldsl gd Uldsiz wa le 2lisr 2 Ml (edldsd] vielRel
AULEls] dluHlst 200° A B.

OR
Explain working principle of centrifugal compressor.

A2l 64214 SUUReAL 51 Riegida uuextdl.

Explain (1) Absorptivity (2) Reflectivity (3) Transmitivity (4) Emissive
power

dUdl (1) NSl (2) URlddsdl (3) lerM2aAl] (4) Gl 2Alsd
Heat energy transmitted on the material is 53.2 kW. Material absorbs 25.5

kW energy and reflects 10 kW energy. Find out absorptivity, reflectivity and
transmittivity of material.

H2lRUE U ULRA 21RH] Glowl 53.2 kw B.HILRUE 25.5 kw Gl
Nl 52 O A 10 kW Gl Uld(eiod uls dulRuds(l 2Nsdl,
WRlddsdl 3el 2leqm(2(qll M.
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