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-1
Time: 02:30 PM TO 5:00 PM Total Marks: 70
Instructions:
1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.
6. English version is authentic.
Q1 Answer any seven out of ten. €2UHI2{l SlEURL Alclell el B 14
1.  Explain Triple Point and Critical Point of H>O.
1. H0 H2q] glud Wdee ol sldlse Weee AMetl.
2. Define : (i) Degree of Superheat (ii) Sub- cooled liquid.
2. AR B (1) Slall s Yuréle (2) Aut-g6s clsclls.
3. Write in brief about “Indian Boiler Act”.
3. “Boslael ABAHR Ase” (AN g5l Al
4.  Mention the function of Economiser and Air Pre-heater.
¥, B8l el R-YleleR o st dull,
5. Whatis Draft ? List any two important advantages of draft.
U glse A2A g ? glsall S8 Ul A AdLloll SLAERA Ul
6.  Differentiate between Black body and Gray body.
5. oAs LSl wal I ASL AR cAsleld U
7. List any two properties of good insulating material. Give the value of

thermal conductivity of Pure Copper and Glass Wool.

9. AR Aclles Ueldatl sloual A ot aseudl. gt SluR el dE™L
get ofl &id 50553l lElell (Bt cuil.

8. Why small clearance is needed in Reciprocating Air Compressor ?

¢.  RAWEEL AR YA UL olloll sellaue 2l HIE %33 B ?

9.  State the methods for detection of air leakage in Condenser.

$odouR HIl AW ¥ lluclloll Aol ottt sBULA.
10.  State the functions of Steam Nozzle.
0. WM dloctell sl v,

&

Q.2 (a)  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.

YR (W) 30°C UR R@CEL 4 Kg WRlel 17 (iR e At clRln ool &l Yl ok 03
sallHl wa 8. %8l Wil ol (AR 2Rl Cpw = 4.187 KJ/Kg K &lat L
/5
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WoAUG 1L UA $8(2 2N

OR
(a) 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.
@) 5 0lR FRU eellyl 4 200°C alloll 1 Kg cRing] BusAeg Ul scll 03

(AR, 0.84 2sis clloll ellell o Ui s, & G Bl £l Ui
Ul 3812 55t HlclaR Aol GuloL 531 2l

(b)  State the purpose of Super Heater in steam power plant. 03
(o) WH WaAR WelleHl YUR éleRell &d 9 B a Ll 03
OR
(b)  State the points for Boiler Inspection and explain any one of them. 03
()  lBER BorUsotoll YEIl Al Aal AHiYl sl ual As (AN 03

UMl
(c) Explain Throttling Expansion Process of steam by p-v, T- S and h-s 04
diagram.
) Aeclot AsA ULt YBUL P-V, T-S el h-s SLAAH UR €2l 0¥
UL
OR
(c) Explain measurement of dryness fraction of steam by Combined Separating 04

and Throttling Calorimeter with neat sketch.

(8)  AYs AU e Yecllol scAlfl{leRell e vugld €131 cRinadl 0¥
9Jrsis Hiuclloll e Axostal.

(d)  Explain the working of Babcock and Wilcox boiler with simple figure. 04
(s)  AEL wlA 13 Ausls ua lesls slsce] sl unedl. 0¥
OR
(d) What do you understand by “Heat Balance” in a boiler ? 04
(5)  olBARUL “ gle AQR “ AN A g AUX] &l ? 0¥

Q.3 @ 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 () A ABAER LA £12llol oflA YHIAL oll WAl ASA A D - 03
(1) Geuzrl UAA cRllo] EGIRQL = 12 OlUIR.
(R) el RAM = 0.9 Ysl.
(3)8ls cllere] cluMlet = 25°C.
(%) Geual S cRLNell A% %28 = 2500 KJ/Kg.
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(W) Slcdlell cluRIel = 300 Kg/hr.

(s) Slclle] Gu{lal Yeat = 28000 KJ/Kg.

() Wellell Qe Gwalcll = 4.187 KJ/Kg K.
el (i) clectRell Gu{lal eatcll.

(ii) AU srsdletast,

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 ollRell £ As GIBER 5000 Kg <Rl YA sl Geued 53 8. cRLoL
o] cllUMLet 300°C 8 ol 8lS Al2Re] dllUMlet 50°C B.cl8EHR el

sl il = 80% 8. %l el clURA2L 3500 Kg/hr &l cl yctoll
$A318ls Aey A cRin wal Wllell (A1 Gl Aoy 2.1 KI/Kg

ula\ 4.187 KJ/Kg Al

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

scllol alaRell & QU AU A USL 2 A As (A U Ao

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

SodoUoll Sl WRUC M URFBU SodoR0(l 21209 w(B(A €13

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

BIUGH 2R0llel HIZ YUR S1UGLSTaL , d el ULHLe calaal ofl
AgA el AR, AL Aal [ARe seall 5126 JGlsE A

AN AHwC.
OR

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

YSH-YaR ol calvall AL Raud R AleBotall 2ugld €131

AHsLll.

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 YUle dle wal 17 R ecttilelloll Rl soclofoe-slauass2 dlose
Ui 0.7 GlR €6l Yl YA WA B, %] dAlCloll BSLell call 2.48 AL,

8lal l el Sl Kg/sec Hi 20l

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 A 250°C clloll cRne] s AlcMl 2 siR YUl [ArcRQL
SAUHL AULA B AU cRNelL 22Ul Yol 0.21 Kg/see 8, cll
WRARULS A sAULeRUeL LR A8 A RCA HoLlRoll WUSDE 2L,

Explain Jet condenser. State its limitations.
%2 SoSoUR AHMAL Aoll HalelRAl swlLcl.

OR
What is multistage compression? State its advantages.

UG- St Bled 9j? Aol slAER s 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.

gcllal 0.6 m*/min ol €2 1 6l eollel 10 eoull Yl sLYURU
YA s B, sLUAUAL BRI e8lcdl 80% &lal Al sLYAUA

BoSlEes ulaR 2l

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.

s AL UE (2 %) SAAR 1 (B.all.ecllal 1 6lR Aal 27°C cluHlaiell 16
WlR eol)l Yl YU 52 8. R = 0.287 KI/Kg ALAYEL S50l uiilal
Axs scllaRouoll AU vlcdRlal scltal SLQA sRcll HLE %33
oLl A s 2l

Defferentiate between Reciprocating and Rotery Compressor.

2AUEEL A AR SLUA cdsleld AL

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

231Adla €le alorsR ol Elgel sllceBNotoll [Aaur UHcl.def YA

AWl €38 UEall AsHL Uil

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.

s ABHR A 1BEes Rleell 50 Ul 8l W@euigdl dad 8. Aal 10
L. estst Aol déldlad ad aiscll 8. cllscRe] wslRe] Wal VE]
dlUtlol Aejst 30°C ol 260°C 8. ¥l Hses WBlad ual Aol
ullacell uid so553lldl wagsN 150 KI/hr m K el 10 KI/hr m K
alal Al AeRUWA &le 2leus2 URMLILS Aol AsH AxAsO U2 Gl
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QlAnxaL g2 20

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

$oAls2lolo] YN YA AWl Ul oASELcL 8le Lo SR ol UUR SRl

YR AWl
Define thermal conductivity and explain Fourier * s Law of Conduction.
UA $055Elldloll cautval W U FFl2ARell §o552Uatoll [Plan

A,

skt kokosk
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