Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - IV-EXAMINATION — WINTER 2015

Subject Code: 3341902 Date: 17/12/2015
Subject Name: Thermal Engineering-I
Time: 02:30 PM TO 5:00 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 only simple calculator is permitted in Mathematics.

English version is authentic.
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Q1 Answer any seven out of ten. €2H{ll SleUQL Alclotl elled AL, 14
Explain Triple Point and Critical Point of H20.

H20 H2q] Slud Wee wal slElsct Weoa AMsLAl.
Define : (i) Degree of Superheat (ii) Sub- cooled liquid.
cqluq Al AW (1) SLfl 3ls YuRéele (2) Au-ges clsclls.
Write in brief about “Indian Boiler Act”.

“Boslalel (AR Wse” (AW 2sHl cul.

Mention the function of Economiser and Air Pre-heater.
SHAMBB AR WR-Yl8leR of stal cull.

What is Draft ? List any two important advantages of draft.

slge Aed 9 ? glseell S8 UQl A dlRUoll SIAERDA AU,
Differentiate between Black body and Gray body.

oAs LSl WA I oSl ARAA dsleld wslel.

List any two properties of good insulating material. Give the value of
thermal conductivity of Pure Copper and Glass Wool.

AR clles Ueldall sleurl A oJRLuHl asRUAl. 9t SIUR Wl oAU
get ol aidt $0553llélodl (Buct cul.

Why small clearance is needed in Reciprocating Air Compressor ?
WAL AR SLYUR Ui olloll seflatRed AL HIER %33 & ?
State the methods for detection of air leakage in Condenser.
SodoU? H AW A3 uuclloll Aclotl oltH sBUA.

10.  State the functions of Steam Nozzle.

0. RIH ARt sl dul.

N o L X AW WAOD LR

S

© o

Q

Q.2 (@ Find the change in enthalpy when 4 Kg of water is evaporated from 30°Cto 03
dry saturated steam at a pressure of 17 bar. Take specific heat of water
(Cpw) = 4.187 KJ/ Kg °K.

YRR () 30°C UR ¥ 4 Kg WA 17 slR €0l At cRl vlad Ul Yll oM 03

scllHl A 8. %l Wil ol Qe sl Cpw = 4.187 KJ/Kg K 8l Al
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Aol |1l AA %12 0.

OR
(@ 1 Kg. of steam initially at a 5 bar absolute pressure and temperature of 200°C 03
is isentropically expanded up to wet steam of 0.84 dryness fraction. Find

change in enthalpy and final pressure with the help of Mollier Diagram
only.
(1) 5 WlR [[RUeL eoull Aa 200°C cloll 1 Kg dRloe] ssAeUlscll 03

(At 0.84 9esis cloll elloll cRuo Hi sl A GWHL W EGURL M
Al 3512 §5c HlAlAR el UL 531 20 AL

(b)  State the purpose of Super Heater in steam power plant. 03
() RWIH WAR Lelloz Ml YUR 8l2Rell & 9 & A wurudl. 03
OR
(b)  State the points for Boiler Inspection and explain any one of them. 03
()  ASAHR SorUs2otoll el AWl wal AHiell sl url As (AN 03

UMl
(c) Explain Throttling Expansion Process of steam by p-v, T- S and h-s 04
diagram.
(5)  declol AsuUlerat YlBal P-V, T-S 3al h-s stauauH uR g2lidl 0¥
UMl
OR

(c) Explain measurement of dryness fraction of steam by Combined Separating 04
and Throttling Calorimeter with neat sketch.

(5) AYs AU uaA Pacllot 3cAHl2e{l 229 ug(d €131 cRjinall 0¥
9rsis Hiuclell A AnstAl.

(d) Explain the working of Babcock and Wilcox boiler with simple figure. 04
(s)  AEl gl 3 Ausls ua leslst clscRe] sl UMl 0¥
OR
(d)  What do you understand by “Heat Balance” in a boiler ? 04
(5)  GASARML “ dle A “ (AN dA 9 AUHA O ? 0¥
Q3 @  The following data was collected during a boiler trial : 03

(1) The pressure of steam generated = 12 bar.

(2) Condition of steam = 0.9 dry.

(3) Feed water temperature = 36° C.

(4) Average quality of steam generated = 2500 Kg/hr.
(5) Coal used = 300 Kg/hr.

(6) Calorific value of coal = 28000 KJ/Kg.

(7) Specific heat of water = 4.187 KJ/Kg K.

Ysl.3 () A5 AR glAA £2llel oflA YHIAL ol WAl ASA 5A D - 03
(1) Geurl UAA RN EGURL = 12 WIR,
() Rl RA = 0.9 Ysl.
(3)8ls dleRe] dlumlst = 25°C.
(¥) Bauml 5 cRLMell WARY %2 = 2500 KJ/Kg.
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(W) Slelell cuRLel = 300 Kg/hr.

(s) sltle] Gl Y = 28000 KJ/Kg.

() WRle(l (e Gwaldl = 4.187 KJ/Kg K.
A (i) cllscRell Gulla gatdl.

(i) AHdeA cursdletdat.

OR
A boiler producing 5000 Kg steam/hr at a 20 bar pressure. Temperature of
steam is 300 ° C and feed water is 50°C. Efficiency of boiler plant is 80%. If
fuel consumption is 3500 Kg/hr, find out calorific value of a fuel oil. Take
specific heat for steam and water as 2.1 KJ/Kg and 4.187 KJ/Kg
respectively.

20 WRell £6UB AS ABER 5000 Kg RN UlA sELd Geuat 53 B.cRI0
o] dlUHLet 300°C B A $lS Al2Re] dluHlet 50°C 8. BRI
stledlcll = 80% 8. % a1l cuRA2l 3500 Kg/hr &l dl sfuctell
35A314ls Ay A cRin e Wllell (AR Gl WefsN 2.1 KI/Kg

U 4.187 KI/Kg Al

State the purpose of Cooling Tower and explain any one of them with
sketch.

scllol alaRall 8 QU U A USL AR A As vLglA Us UMl

OR
State the functions of a Condenser. Draw a neat sketch of a Surface
Condenser.

SododRoll slAl WRUA WA UFBU Sodo0(l 2209 w(B(A €1

Explain pressure compounding for Impulse Turbine with sketch of general
arrangement and graphical presentation of variation of pressure, velocity and
specific volume.

BIUG 20UBel HIZ YR 51ULGSIOL , A 2idell AL cucel ol
AgA dal AR, AL A (AR seall $51206{l JglsA LA

AN yHwl.
OR

Define Prime Mover. Explain the working of simple steam engine with
sketch.

YBH-YaR ofl catval Al Rua @ AleBatoll gl €131

Mgl

Steam super heated by 80 °C and 17 bar pressure is expanded through a
convergent- divergent nozzle up to 0.7 bar pressure . If the exit diameter of
nozzle is 2.48 cm, then find out the flow of steam in Kg/sec.

80° C YuUle &l ol 17 allR attgleltoll Rl soclo-slau %o AR
Ui 0.7 6lR £0llll Yl Y0 WA B. %l sllosctoll DSLoll calt 2.48 A M.

8lal Al cRANe SA Kg/sec Hi 2L,

OR
Assuming isentropic expansion, Calculate the exit area of nozzle , if steam
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at a pressure of 12 bar and temperature of 250 ° C is expanded in a nozzle to
2 bar . The mass flow rate of steam is 0.21 Kg/sec.

12 6lR AR 250°C clldfl cRine As AUl 2 sk Yl (AR
SRAUHL WA B AHY cRLNell weUlell Yalls 0.21 Kg/sec 8, ll
WRARULS Asu ULt ol U] A ABAHA HUELR6U WUSDE N,

Explain Jet condenser. State its limitations.
%2 Sodor UMM Aol HAERA sRUA.

OR
What is multistage compression? State its advantages.

UG- SLYA AeA 9j? el slAERA ULl

0.6 m®min of air is compressed in a compressor from 1 bar to 10 bar
pressure. Considering isothermal efficiency as 80%, determine indicated
power of compressor.

&cllal 0.6 m*/min ol €2 1 6l eolttell 10 eoltdl Yol SLYURMUI
SLAU sAAU B, sLYARAL wusAUHA e&lcll 80% &lal Al sLiYURell

SoSlEes UlcR 2.

OR
1 Kg of air at 1 bar and 27° C is compressed to 16 bar, compression index is
1.3. Assuming R = 0.287 KJ/Kg K and there is a perfect inter-cooling.
Neglecting the clearance effect, calculate necessary minimum work done/Kg
for compression.

WS AL UE (2 %) 5LYUR 1 (3.al.ecllal 1 6llR U 27°C dAtuHLatedl 16
WlR eolll Yl sLYU 52 B. R = 0.287 KI/Kg ALAYEL 8oz gcloL ulla
Ars sc{lAR0to{l AU ARl A scllal SYU sl HI %33

AUOLHL ALY st el
Defferentiate between Reciprocating and Rotery Compressor.

RANEEL AR AI SLAURA dsleld AL

Explain Stefan-Boltzman Law of Radiative Heat Transfer. Write its
equation indicating units of each symbol.

81Adld le 2lortsR oll W sol le@BNatoll [AAM UM A.Aof Y

AVl €35 UEall WsH AUl

A boiler shell is made up of M.S. plate 50 mm thick which is insulated by
10 mm logging material. Outside and inside temperature of boiler are 30°C
and 260°C respectively. If thermal conductivity of M.S. and logging
material are 150 KJ/hr m K and 10 KJ/hr m K respectively, then find overall
heat transfer co-efficient and heat transfer/unit area.

As dlvcR Ad HBEs Wletoll 50 Ml sl @il vald B. Aal 10
L. estst Aol Hdlilac al aidcll B. dBcRe] wslRe] wal Ve
AlUHlel AofsA 30°C Aol 260°C B, ¥l HBES Wl ua (ol
Wlladell aid s0552lclEl waisA 150 Ki/hr m K 3ol 10 K/hr m K
Alal Al A ARMA 8le 2lods URHRILS ol AsH AN HIZ GWHL
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QA €2 0.

Write the basic equation of Convection and state factors which are affecting
convective heat transfer.

$oA52loto] HNG A Y2 AWl Ual 5eA5T A 8l Lot A UUR Sl

URotoll dull.
Define thermal conductivity and explain Fourier ' s Law of Conduction.
AN A 50558\ Eloll catvatl WA A 32Ul $o553otall (AAH

HHosl.
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