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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING- SEMESTER -4 (NEW) EXAMINATION — WINTER-2020

Subject Code: 3341902 Date:12-02-2021
Subject Name: THERMAL ENGINEERING-I
Time: 02:30 PM TO 04:30 PM Total Marks:56

Instructions:

Attempt any FOUR Questions from Q.1 toQ.5.

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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Answer any seven out of ten. £l 515U Ulddl sxalsL DL,
Define 1] pure substance 2] dryness fraction

LA AL 1] VAR U2 2] SO 352

State four factors affecting the selection of a boiler.

OUHAL UL HL AU 5241 AR URAAL xRl

State the function of super heater and safety valve.

YUz l2z v Al52 qleal s syaudl,

State concept of steam prime-movers.

2ZIH UIHH - HARAL 522 vl

State the function of condenser and cooling tower in a steam power plant.
22l AR weizulL SR vid 56loL 21a24 51 srpuAl.,

Define the following terms with reference to air compressor. 1] volumetric
eefficiency 2] free air delivered

242 51FUU2AL HEAHL Al Uil carvarr 24100 1] AleHzs audl 2] 5l 212 laad
State four applications of compressed air.

SIFUS Al 212 GUALRLL QUi

Define 1] conduction 2] thermal conductivity

oL BUUL 4] 52594 2] avassselldzl

State four properties of good insulators.

AUIRL HAEA2AAL AR ALPIHHL U,

State the method of measurement of dryness fraction.
Sl 552 HIuAl<dl <ld sypudl.
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What is throttling? Draw throttling process on P-V and T-S diagram.
(@) gizdl 224 9? glzdlo ulsal P-V 244 T-S SAUIM U2 IR,
OR

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

() 2929 usld-dl Heeadl dizdlorsailHazel gl 352 diEdldl dd Aumdl.

(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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6%, £51LEL 2.0 6UIR el $1A4AY 550 0.4U &9 ddl 2ZHl Bl sid 2iz2idl gliHl.
HIcl12 A2l GUALL 520 24 52 IR,
OR
Explain formation of steam and its various phases.
2|4, 51U 2l dell 62l OyEl 50 AHMAL

Explain Cochran boiler with neat sketch.
29259 w15(d<l Heeadl 5142101 6llHER YHMAL,
OR
Differentiate between boiler mountings and accessories.
USAR HIGZ[0Y 2 olHER VAU %Y 422 d5lAd 2L,
Differentiate between induced draft and forced draft fan with reference to
boiler.
BUOEARAL HEAML D428 $152 el 5123 $152 gl 422 dslaAd, 2.

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

2150{2412 Horol DA $1GU, UL AL Usdl UAIHALAL oA Ul sy Budl,

Differentiate between jet condenser and surface condenser.
642 531U 2l USY 532 422 d5lAd 2AML.

OR
State the advantages of condensers in steam power plant.
22| AR Wil S3AURAL 5B srR1AL

Classify cooling towers and mention why they are used?
5&llal 2192 9oil5201 520 21 d2tlAl GUALL UIEIYL 51200 SxBILAL
OR
Explain natural draught hyperbolic cooling towers with neat sketch.
29249 viI5[A-l Heeadl dura glz giduoidls sdlol 2192 dHmal.

Derive the condition of maximum discharge through steam nozzle.
(5)22lu Aloanig] Hedu S2aisy vzl 234 dleal,
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.

25 Alaaul UGl v 422228 2211 12 6112 24l UL 9. Ul o1l 1.U IR Yl a2
89, ol (A2 adudld sidAoilzs €ia dl 2ildH ey gisl.
Differentiate between impulse and reaction turbine.
DHFUCY, Biel <250 20110, 422 dldd LA,
OR
State the necessity of compounding the steam turbine and explain velocity
compounding.
2214 20115 sUIBE[IA sr3[2A1d srRuAlL 24 Adi2] SWBLaL Al

Explain the effect of clearance on reciprocating compressor.
2adluisZlon 513Uz uz sdlzudl w1zl uHmal.

OR
Explain the need of multistage compression and state its advantages.
H[ezz2oy siFia-l sr3RAA UHMAL DA dell 51AEL QML
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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.

25 51FUAR 4 012 HLORAIEL2 £oUBIEL @ 6112 A1 £o1LBL M Al 51U, 52 69,
scll2i dledH 2130 cmisec 9. sl A viaUi PV - C Hoyol 89, ol
sl AU BHAL 2UY% S dL 2215 USH WML n = 1.3 dl.

OR
Draw neat sketch of a single stage reciprocating compressor and explain its
working.
et z2oy RdlUisZlol sivnazedl 29269 2415(d 2120 24 d< A5 aHmAl.
Define the following terms. 1] thermal conductivity 2] absorptivity 3]
reflectivity 4] emissivity 5] black body 6] emissive power 7] laminar flow
<ALl ueiedl v 2l 4] 284 5252421 2] seunl(42] 3] Asdszl@z2] ¥]
SHIRAAZL u] ods o1l <] SHIRAA Wiz o] aHl-R 4l

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

215 615z slal4l WA (5dl 1o [salum 221 Beuled 52 9. sl sdilRs A<y
35,280 kJ/Kg €9. 211 2835 kJ/Kg A2+ 4120 52 €9 24 513 d122<], dluHLd 45°C
89, dl 1] Osdladz HauiRad 2] a9 aHdi-l el s,

Write difference between rotary air compressor and reciprocating air
compressor.

2123 242 S1FUAAL A 2241152[0 242 51FUU2 422, dglad 2l

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

Slz UEAeAAL W51 QUil 519U 25 Usl €12 2iaerA 2415(d 112 4vial.

State the functions of steam nozzles.
22| Al L 5121 sy Bl
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