Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER -1V EXAMINATION - SUMMER - 2017

Subject Code: 3341902 Date: 29-04-2017
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.
English version is authentic.

Use of steam table.
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Q1 Answer any seven out of ten. £2HIl SlEURL Ulcloll scllol AU,
Define (1) Degree of Superheat (2) Latent Heat
vl AW (1) SLAfl A YURél2 () 9t Gl

Define Dryness fraction of steam and state its value for dry and saturated
steam.

9pesisoll caluul AW AR Y51 WA At a1 Aol (U cul.
State Industrial use of Steam.

cRLell AUAELS GUAN LU

List minimum boiler mounting required as per IBR.

IBR YHLAL %331 3eotHL 39l 6A8AHR HIG2LdLoll ollH AVl
Define Prime Mover. List name of Prime Movers.

YLBH YalRoll caulvul AU YWESH Yol ollid Al

State important component of Steam Power Plant.

WU UlaR Wizl Yyt ol sl

Define (1) Compression ratio and (2) Free air Delivery.

caquall AL, (1) 5L 2et A0 ua () 5l AR (Bcllall.

Write Advantages of Multi Stage Compression.

UL R 5l 2letell $LAEL AL

Define Thermal Conductivity and give its unit.

et §553llEloll cautvail WU Wal Aol AsH AW

State Stefan-Boltzman law of thermal radiation.

Wl got llcz 3N otoll Atuict AHA 251 A26toll AeeiHL UMl

© 0 DG NW O LXK AW ®WAH N
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Q.2 (@)  Give the importance of Mollier Chart
Y. () HUAQAR Al wdleldl MLl

OR
(@  Explain throttling calorimeter method of determining dryness fraction.

@) Ysis Aual Hieol gacllor sAlHlee{l Ad Al
(b)  Explain formation of steam and its various phases.
(W) R\ Slalet Wal Aotl YEL YEL AoLsSL UMl
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Give only equation for enthalpy of (a) wet steam (b) dry and saturated steam
and (c) superheated steam.

() A2 1M (o) Y5 Wl At WH ol (8) YUELes ¥EIH Hizall

AWaleUlotl ot wHls0L Anl.
Difference between forced draft and induced draft.
S glse A YolsYU glse AR dAslald Al

OR
Difference between Boiler Mounting and Accessories.

SR HIGEoL Wl NAUN D A dAslelct AL

2 kg of steam at 10 bar pressure and 0.9 dryness fraction is converted at
constant pressure in 50° C degree of superheat steam. Find out change in
Enthalpy. Take Cp of steam 2.0 kJ/kg K.

10 GlR EGIRL A 0.¢ Ysis alll aRinal wo slofl g Yurele

ARLOUHL WA EGUAL 3ULAR sl HI2 AauclHL AA $512 2.

OR
6 kg feed water is heated from 20°C and 6 bar pressure to a steam of 0.8 dry.
What amount of heat is necessary? Take Cp of water 4.2 kJ/kg K.

R0 °C cdlUHLel clloll S (BAAUH 8ls dl2ral 0.¢ Ysis WA § GlIR
gollRlalloll cRLHL 3ULdR sal HI2 32l G SsA?

Differentiate between Impulse Turbine and Reaction Turbine.
BHULAY 2080l A A s2Uot el Aol dASlelcd AV

OR
Explain velocity pressure compounding.

AARE YalRk s1ruBEslol Al
Compare jet condenser and surface condenser.
B2 $3UR VA AT 53y AR

OR
State advantages and disadvantages of natural draught cooling tower.

AUA g5 Aol 2letRell SLAEL Wa AR FLRAEL QUL
Explain working of economizer with neat sketch.

AU LglA A BAMB3R] s1] AU

OR
Draw simple sketch and Explain working of spring loaded safety valve.
ALEL auglA €131 Yot Ads A2l cllcelo] stal umendl.

A Steam nozzle having inlet enthalpy of steam 3000 kJ/kg and exit enthalpy
2600 kJ/kg. Find exit velocity and mass flow rate of steam if inlet velocity of
steam is 60 m/s. Take inlet area 0.1 m? and specific volume of steam at inlet
is 0.182 m3/kg.
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s WIH AlBAo{l 2ieR el Al Waedl 3000 kikg Mal ¢slR %l
AUl 2500 kilkg B. %8 Wl Holl BER ELWA U ADL 60 m/s ctall

8ol A3l 0.1 m? el (AR 5€ 0.182 m¥kg Slad Al AlBEoll Gllal AdL

el HIM SC 22 k.

OR
Air is compressed from 1bar to 7 bar in the compressor at the rate of
3m3/min. Isothermal efficiency of the compressor is 77% . Calculate the
indicated power of the compressor

A5 AR SLY2AR 3m3/min oll € scllal 1 GlR eollRlell 9 ollR el Yl

QA 52 8. % s ARAL MBUUHA sL1AE LAl V9 % Sl Al 5 RA

831¥22 ulcl? el

State advantages of centrifugal compressors
Aop| Lol S1IY ARl SLAEL wRUA.

OR
Explain in brief effect of clearance volume in reciprocating air compressor

RANEE oL sY2RML sl Aol WUR g5HL AL,

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

$A52U0l 8l2 2182 Mi2e U150 AVl Ual Aol UR WAUR Sl Uleal

ULl

OR
Define thermal conductivity and explain fourier’s law of conduction

adet $5531A2le{l caltuaul U WA 5552t HIZoll S3l2ARAl Retlict

AHesLal.

The following data was collected during a boiler trail :(1) The pressure of
steam generated = 10 bar (2) Condition of steam = 0.8 dry (3) Feed water
temperature = 30 ° C (4) Average quantity of steam generated = 2257 Kg/hr
(5) Coal used =300 Kg/hr (6) Calorific value of coal =30,000 KJ/Kg (7)
Specific heat of water = 4.2 KJ/Kg.K find (1) Boiler Efficiency (2)

Equivalent Evaporation me.
ol Aol UAASN ABHR ULl 4lRL HAA B. (1) CR0e] EWIRL= 10

AR () ARl RAA=0.¢ Y8l (3) $ls AleRe] dAlUHLet =30°C (¥)
ARRAL AR BeUlEatall £2=2UV Kg/hr (W) SlA™Lell clUR/A2 =300
Kg/hr (5) sladiell 3A314ls Aey = 30,000 KIKg (9) Ukl (@1
GuHI= ¥.? KI/Kg.K dl (1) sll8cdRell stledtdl wal () 8s<llade
SN ERENE

Differentiate between Reciprocating and Rotary Compressor
RAWNEE0L S1Y2AR A A23 5LYAR A dgleld vl

Temperature of black body is 500 °C , area of external surface is 5 m?. If

Stefan boltzman constant 6= 5.67 X 10® W/m? K*. Find out heat emitted by
black body.

3/4

(0} 1

04

(0} 1

03
03

03
03
04

0} 1

04
(0} 1

07

09

04
(0} 1
04



(W)

(©)

(8)

(d)

(S)

6@s 6ll$lof llUMHLet 500 °C U Aol oLl AUWElA (QRllR 5 m?2 &lad Al
6As ISl sl Al BRUFct Bl AU ¥ g0t A2 RBNololl WANLS 6=

5.67 X 108 W/m? K* cl.
Define absorptivity, reflectivity and transmitivity in context of radiation

2S122ttell AVeHL Ao, AsAsEL ] 1 2iU@EL LAl

cllulL AU,

State the types of heat exchangers. Describe any one type of heat exchanger
with sketch.

8le A& el Ysl? LUl vsld WA 518 uel As dle A auldl.
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