Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEM - IV « EXAMINATION - SUMMER - 2018

Subject Code:3341902 Date:30-04-2018
Subject Name: THERMAL ENGINEERING-I
Time: 10.30 AM to 01.00 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.

Q.1 Answer any seven out of ten. €20l SlEUBRL Ulclotl scllol UL,

1.  Define: (i) Wet steam (ii) Superheated steam
1. vl AU 1) elloll ario 2) w@drd dRio
2. Enlist types of calorimeter to find dryness fraction of steam.
. gusis Anaal U AR ol ysiR ol el walldl,
3. State function and location: (i) Fusible plug (ii) Safety valve
3. Ul Aal 513 WU 1) LIRUA ol 2) Al dleal
4.  What is draft system?
¥, glse Rieu Wed 9?
5 Define critical pressure ratio in context of steam nozzle.
W R A ol deal 1l BRset YR A=A ofl catvaul )
6.  Enlist source of air leakage in condenser.
5. 501302 Ml AR clldy otl Bt ol atel L.
7.  State any four technical terms used in air compressor.
9. AR SUYUR HL dURLAL 818 ULl UR 25(AsA 21l weudl.
8. Mention four industrial usage of compressed air.
¢.  ELOL Yscl gal oll AR WABLs GUAN LA
9.  Define overall heat transfer coefficient.
c. AR A 8le 2lorsR 200l ofl cautvaul wWl,
10. Differentiate between Black body and Gray body.
0. 6As oll$l Al I LSl cRA oll dsleled L.

Q.2 (@ Draw and explain working of bucket calorimeter.
Y2 () ode 3Rl Hle: wusld 13l dauesal

OR
(@) Draw Mollier chart and show isentropic and throttling process on it.

@) AR A €3 AL U AR ua e(ol ylsau el
(b) Draw neat and labeled diagram of Lancashire boiler.

() AW ASAR ofl attrlAZ et udlct ol 2us(@ €L
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OR
Draw neat and labeled diagram of Packaged boiler.

WEws WSAUR ol allHRAE A U8l ol wus(d €.
What is boiler mountings and accessories? Also give the list of it.
ASAR HIGRoL wal WAAURN AeA 9? doll atel wl.

OR
Differentiate between fire tube and water tube boiler.

$lAR Yol Ul cleR Yol LR oll dglald UL,
Determine amount of heat is required to produce 7 kg of steam at pressure of
6 bar and temperature of 250°C. take Cps 2.1 kJ/kg K

7kg cRLO 6 GIR oll E6URL Wl 250 % llUHIA Geuzl scll %331

GuHL ol 22l ofl a1ald?l 82 Cps 2.1 ki/kg K AL

OR
Find amount of heat required to produce 1 kg steam at pressure 12 bar and
0.85 dryness fraction from 25 °C feed water. Take Cp of water 4.2 kJ/kg K.

1kg CRLOL 12 GIR oll EGURL Ual 0.85 rsis aloll 25°C auou gls e
el olotal M2 WL oll eal ofl atatd?l s2A. well «ll Cp 4.2 ki/kg K
Al

Compare jet condenser with surface condenser.

B2 5313021 Wal URFU 5013021 oll dcoll 5,

OR
Draw neat and labeled diagram of a condensing unit of steam power plant.

RIH Ul Wlloe oll se3RDL Y2 ofl st ot A8l ol sl
ERA.

Why compounding is necessary in steam turbine?
Bl eulSat 1 SUBaSloL 2l M2 33| 87

OR
Differentiate between Impulse and Reaction turbine.

SIUCH W RAs2Uet 20llot ol dslald AL

Show isentropic and real steam expansion through nozzle on p-v, T-S and h-s
diagram.

ABA HL Ul R ot WWBSAAZS WA s (QrdRel A p-v, T-S

Wl h-s SlAUH UR gallal.

OR
Derive an equation for outlet velocity of steam through nozzle by applying
steady flow energy equation.

L3 sl AR B5A2et oll GUAIL 53| A |l Ul wGeAe
AARE] YA Rl

Differentiate between natural draft cooling tower and mechanical draft
cooling tower.

AU Slge wA MA3Asc sige s(AdL 2laR ol dstelct v
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OR
State the purpose of cooling tower and explain any one of them with
sketch.

s(AoL ataR ofl w3Rad waudl, 518 As wsld Us UMl

Explain concept of black body in brief.
oAs GllSl [QURURL A &5 Hi AU
OR
With neat sketch explain in brief the working of Vane type compressor

AUS[A AA Aot 218U SBYUR &5 HI UM LAl

A single stage reciprocating air compressor draw air 2 m:of air/min and is
compressed from 1bar to 5 bar according to the law pV-?= C. Calculate the
indicated power of the compressor.

R R ARUWsERot AR SLAUR 2 mPecl/min Bl@2 1l A B. A

10lR &l 5 olk YUl pvi2=C Yool 519U 52 B. l eQld wleR

IS

OR
Derive expression of volumetric efficiency of a single stage reciprocating air
Compressor.

Rloid R ARWsEol AR SYUREA ARARS e&lcll of Y2 ARA

The following observations are available boiler trail:
(1) Pressure of steam produced at 12 bar. (ii) dryness fraction of steam 0.9

(iii) Feed water temperature 27°C (iv) Steam generation rate 130 kg/hr.

(v) Calorific value of coal 28000 kJ/kg (vi) 1100 kg Coal used(vii) specific
heat of water 4.167 kJ
Find 1. Equivalent evaporation 2. Thermal efficiency of boiler.

AWBAR oll 2laAA €2t ol oll MacAsel HERW B. (1)Gurt Ul
CRLOL of EGURL 12 GlR (2) Ysis 0.9 (3) §ls AleR o dludlel 27°C
(4) cRLOL Geur Ucll oll €R 130 kg/sclls (5) Sl ol 33 (5s Ay
28000 kJ/kg (6) SlA™L ol cluRA2l 1100 kg (7) WLl ofl .Gt
4.167 ki/kg cl ,

(1) AHsat sisdletast (2) AR ofl st eatdl .

Classify the Air Compressor.

AR SLYUR of Ad(lsRel 53,

Define (i) Absorptivity (ii) Reflectivity (iii) transmittivity (iv) emissivity
cludl AW (1) AeANiR@A2] (2) RsAl(@dl (3) alet®EQ2L (4)
RS

Mention equation of Fourier’s Law, Newton’s Law and Stefan - Boltzman’s
Law
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SRAR oll QaM, oyeel ol [AaAM, Wal W gol-cllcaBNot ol [AAH 03

ogRILcll.

Internal surface of wall is at 900°C and outside surface temperature is 200°C. 03
wall thickness 60 cm, cross sectional area 1.5 m? thermal conductivity of
wall is 0 .4 W/mK. Find heat transfer rate of wall.

glald ol vieR ofl dudl 900°C A ol ofl uuldl 200°C A B, €lald 03
oll 2518 60 AL B A WUSBE of AASA 1.5 m? A glalct ol G
aAlescl 0.4 WmK 8l Al €latedt Hiell Gut (AlAHal ol €2 20K,
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