Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER ~ IV « EXAMINATION - WINTER - 2016

Subject Code: 3341902 Date:19 -11 - 2016
Subject Name: THERMAL ENGINEERING I
Time: 02:30 PM TO 05:00 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.

Q1 Answer any seven out of ten. £2Hill SlEURL AUlcloll scllel AU,
Define 1] sensible heat 2] dryness fraction

clluAl AW, 1] ARUA dle 2] slssaldl Es52let

State four factors affecting the selection of a boiler.

ABHR UAEI(HL HAR 5l AR URoLe sRUA.

State the function of economizer and fusible plug.

BSAHIBRR WA FJRGIA 1tdlall sl ewruAl.

State concept of steam prime-movers.

BIH g — HaRlell s cul.

State the function of condenser and cooling tower in a steam power plant.
WM WeR wieHl §3a1R wal gcllol alaq] sl aspual.

Define the following terms with reference to air compressor. 1] isothermal
efficiency 2] free air delivered

S, AR sYARA AeelHl o(lAotl ULl catvul Q. 1] s AHA
&l 2] gl AR slAas

State four applications of compressed air.

sLYRS sclloil AR GUAN AWl

Define 1] conduction 2]convection

cluAl UL 1] 5520l R]5AS A

State four properties of good insulators.

AR ByA2Aoatll AR opRtuHl Al

10.  State the method of measurement of dryness fraction.
0.  SlAA™ 352let HiUcle{l I wuual.

ok~ wdE

oL X WL LR

© & © 6 N

o

Q.2 (@)  What is throttling? Draw throttling process on P-V and T-S diagram.
us.R () dedla Aed 9?2 dlecllol ylsal P-v wal T-S stauoiH uR €L

OR
(@)  Explain method of determining dryness fraction by throttling calorimeter with
neat sketch.

) A sl Heedll decllol ARl glaau Fsalet Wucell

Al AHA

(b)  Find out enthalpy and entropy of steam having pressure of 20 bar and dryness
fraction 0.85. Use mollier chart and also draw sketch.
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Boj E6URL 20 GAIR el Sl 5ot 0.¢U & Acll RElHe{l Aaucdl

A AU el WNAlaUR Aol GUADL $RA Aol WA ENR.

OR
Explain formation of steam and its various phases.

Bl Sl wal Aotllafel L 503U AU
Explain Cochran boiler with neat sketch.
229 As(Aoll HeEEUl SlUAQL GABAHR AHSLAL.

OR
Differentiate between boiler mountings and accessories.

ABAHR HIGZIU U ollEcR AAUIRU A dslald Wl

Differentiate between induced draft and forced draft fan with reference to
boiler.

HlEARAL UMl B85YRS Slge U SRS sl Fol A dAslald AL

OR
State the main safety precautions to be taken in boiler house as per IBR.

B[R Yr¥e ABAR 616U UR Adl Usdl AHAloll Juat uRual
ULl

Differentiate between jet condenser and surface condenser.
%2 530U Wl AUFU $3a1AR AR dAglalcd }M.

OR
State the advantages of condensers in steam power plant.

RIH UlaR WHieHl 53a1R0ll SlRAEIRA LUl
Classify cooling towers and mention why they are used?
scllot 2lalre] aalls0L $A Wal Avlletl GUADL U] $1EL QUL

OR
Explain natural draught hyperbolic cooling towers with neat sketch.

29 ALs(Aoll Heedl AuA Qe sleuRellclls sAlot alar AHeAl.
Derive the condition of maximum discharge through steam nozzle.
(5)1H sloscHiel HetH sl Hizell 2Rd dlRdl.

OR

Dry and saturated steam at 12 bar pressure enters the nozzle. The pressure is
reduced to 1.5 bar. If the expansion if frictionless adiabatic then find out the
final velocity.

A5 AlRAHL Yl Al ARYRSS RIH 1R GlR £cl@ YA B, ugdl
gLl LU olR YUl U2 B. %l ([ArdRel udREld AslaaRs sl dl

A Bsu 0.
Differentiate between impulse and reaction turbine.
SIUCH A A2t 2olleet A dglald WM.

OR
State the necessity of compounding the steam turbine and explain velocity
compounding.

WU 2utote] SUIBSIDLe{l 3Rl sRUA U AARIEL 5UGSToL
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Differentiate between reciprocating and rotary compressor.

RRAUNFEL WA A3 SLAU AR dAslelcd AL,

OR
Explain the need of multistage compression and state its advantages.

@Ry slialeto{l 3Rl UHHSA A Aol $IRAEL UL,

A compressor compresses the air from 1 bar to absolute to 7 bar absolute
pressure. The clearance volume is 2130 cm?sec. The compression and
expansion is according to PV"- C. If the volumetric efficiency of compressor
is 85%, find out the stroke volume. Take n = 1.3.

As SLYAR 1 R AN @fe eolllledl © wlR AuARe eanl Yl
scllal SLYA 52 8. sl AU 2130 cm®sec 8. 513 2Aet Wal
Aetuialet PV™.C Yol 8. %l slifaRe(l AcyRdls el cuy 8l Al

Rls AlyH AUl n=1.3 el

OR
Draw neat sketch of a single stage reciprocating compressor and explain its
working.

Aot o RAUWEEoL s1Y2AR6Al a9 ws(d €1 Wal Aof alSdL

Al

Define the following terms. 1] thermal conductivity 2] absorptivity 3]
reflectivity 4] emissivity 5] black body 6] emissive power 7] laminar flow

o{lAetl UElo(l cautvall . 1] U 55218l 2] A EQEl 3]
AsAsdlAll ¥] sHlREQE u] c@s sl 5] sHlRa wear 9] AletR

scll

A boiler is generating 10 kg of steam/kg of coal. The calorific value of the
coal is 35,280 kJ/Kg. The heat content of steam is 2835 kJ/Kg and feed water
temperature is 45°C. Calculate 1] equivalent evaporation 2] thermal efficiency

As ASAR slctall YA (3 10 (AWM ElHef Gauleat 52 B. Slco]
3ARs Ay 35,280 kI/Kg 8. W 2835 ki/Kg 2RHl UREL 53 & ual
ls dleRq] dluHlat 45°C 8. Al 1] 8scllade sadlRalet ] aia

& cle{l aall 52,

State the types of rotary air compressor and explain any one type of air
COMPressor.

AR SYURG USIR AUl AR 818 WS YsIRa] AR sYUR ULl

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

gle AetABAoll UsR All. Sl8URL s YsRe] Sle AatAA wusld

A gulal.
State the applications of steam nozzles.
R Al GUDDN Rl
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