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GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER- 4(NEW) EXAMINATION -SUMMER-2020

Subject Code: 3341902 Date: 27-10-2020
Subject Name: THERMAL ENGINEERING-I
Time:02:30 PM to 05:00 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.
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Answer any seven out of ten. ca# il SISURL Ald <AL oralet LA,
State the functions of Condenser
82l 5141 SrRUAL,
Define pure substance and give at least one example of it.
V4R UoAz2eU oAl LA DIUL el Vo] DHUEIIHL AU 215 LS 2.
Give four advantages of Hyperbolic cooling tower.
Sluol(as sella 219241 212 5141 syRuAL

Define Sensible heat and Latent heat

Adxdlord lz vid dzez dladl carval vl

Define volumetric efficiency of air compressor

242 s1UARAl AUHZLs Di5R]AL 4oL 24000,

List mode of heat transfer and give example of each

12 2leu sl HIPARS, (@22 019l Biel £25ell BELEREL 2A,

State the methods for detection of air leakage in a Condenser.
5321 212 dlsoy 2iHal-dl <ldl syadl,

Explain Triple Point and Critical Point of H20.

H20 Hiz4i £lud Uitz 21 512156 Uidez dHmal.

What is Draft ? List any two important advantages of draft.
4152 124, 942 815240 516 UBL 6L 20Ul SAEIA QUL

State the names of boiler mountings

OUHAR HIGZ[0uAL LM, BHLUL

List advantages and disadvantages of surface condenser.
U5 53Ul SIAEL AL IARSIAEL SHRUAL
OR
State the purpose of Super Heater in steam power plant.
221 UIAR velle2Hi YUR €l2aAl Sd 9 &9 d syruAl.
The mass of dry steam is 40 kg and the mass of water in suspension is 10 kg
then what is the dryness fraction of this wet steam?
8| AR Asyl 40 kg £9 viel ¢{lfl Q101 Ao 10 kg €9 Al (L az1014L 9psis
(3™ 359) LAl
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OR
Determine the condition of steam at a pressure of (i) 10 bar and temperature
200°C (ii) 10 bar and volume 0.175 m3kg having sp. volume 0.194 m3/kg,
enthalpy 762.6 kJ/kg and saturation temperature 179.9°C.

Alaidl uRRalazil Wiz azioddl Rald aidl (§) 10 o4z 244 200°C dLluHLd(ii) 10 o2
214 0.175 m¥/kg 52, or41R 42100 [A(28 52 0.194 mP/kg, 2A-a1cil 762.6 ki/kg 2
Al dluHLA 179.9°C UG sl

State four differences between Natural draft and Artificial draft in context with
steam boiler.
22l olSeReAl HeMHE duRa gls2 st 2uZ[gllaa glg2 422l
Y12 dsldd Quil,

OR
Explain measurement of dryness fraction of steam by Combined Separating and
Throttling Calorimeter with neat sketch.
245 Au2loL i Aizdlal saidlHlza-l 29269 2ug(d 21Kl aril grsis Hiualdl d
Aol
A boiler evaporates 3.6 kg of water per kg of coal into dry saturated steam at 10
bar. The temperature of feed water is 32°C. Find the equivalent evaporation
“from and at 100°C as well as the factor of evaporation. Take the enthalpy of
water as 134 kJ/kg and enthalpy of steam as 2776.2 kJ/kg.

215 615A2 Uld [SAlAM sldULAL 2 2121 3.6 kg ULkl 10 612 2418l Adtd ARAAH]
3UiA2 52 89, GUHAHE 2l A Al ULR(ld dluHld 32°C €9 dl 100°C dluHIAHIAL 21 2
of AlUMLA D5dlAd ez SAUIRLUA dHsy 5527 2il5 HAUIRAUA AL wLR(l-dl 2ieiedl 134
kd/kg w4 az10] 2i-a1c4] 2776.2 ki/kg @l

OR
Explain formation of steam and its various phases with diagram.

22IH, 5IHIUA 2 Al yel oyel 59 2U5[A 2AlRL HHMAL

State the advantages of condensers in steam power plant.
22|11 UIAR LelleZHl Sede Rl 5111 oY BlLAlL

OR
List advantages and disadvantages of Lancashire boiler.

AA5AUAR OUDHAL SAEL AAL A5AEL Y BULAL

The vaccum in a surface condenser is 705 mm Hg and barometer reading is 760
mm Hg. The inlet and outlet temperature of cooling water is 15°C & 36°C
respectively. Find condenser efficiency. The saturation temperature is 39.9°C.

U259 53eAHI 705 mMm Hg A4 89 24 6131224 2L£[01760 mm Hg 9. »ig2 6yl
2 64312 2UAAL E8L ULR{l AlUMLA D5 150C 24 36°C S dl 5ed2<(l
215lla] (s13z8dL) 2iHL. il Udrd dluHLd 39.90C U 8.

OR
Explain working principle of Impulse steam turbine with neat sketch.

HRUEH 22| 260154l 51451 [0 2989 2A5(d 48 UHmAL

Draw schematic diagram of single stage reciprocating air compressor and
explain its working with P-V diagram.
loret z2oy 22{1UIsZ10L 21 513U TR 2120 24 £0UBL-5eAL 2UAML d<l 513
YR (A Ml

OR
State the functions of a Condenser. Explain the working of Surface Condenser
with neat sketch.
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Sede el 5L SYRUAL 2Aed U5 SeddzAl 2989 h15[A 2i2l def 513 UHMAlL
Differentiate between Impulse Turbine and Reaction Turbine.
HHUCH 264159 Al 2152 264159 A2l d5lAd QU

OR

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

4224 g152 v Hlsdlsa gls2 sellol 219241 dslad suule

Define absorptivity, reflectivity and transmitivity in context with radiation
2|20, AL AeRHL 2125 Wlsd (Boaizldl2]), uriadd alsd (lsasildl2l) i

YIRAHA, U5 (2LeMELAZ]) <l vl 2a,
OR

Air is compressed from 1 bar to 7 bar in the compressor at the rate of 3m3/min.

If the isothermal efficiency of the compressor is 77%, calculate the actual
indicated power of the compressor.

SIFUARHE Al 1 6112 4l 7 6112 2410 4] 3m3/min <UL €2 SFUA 54 . oA
SIURARAL 2UDAUAE 28AL 77 % S1A AL SIFNAUAL AR SE[523 UlaR bl
State Fourier’s law for conduction and explain heat conducted through flat
plate.

GrHi-Ag e HIZ<ll 511120 (LM dvtl A4 YUz w2 ) Adi GHi-Asd UHmAl,
OR

Derive expression of volumetric efficiency of a single stage reciprocating air
compressor.

[Riv1a 2260 22dlniss(2oL iz sivUAR-Hl A2 2adic A d1zdl.
Define the following terms. 1] thermal conductivity 2] thermal insulation 3]

Overall heat transfer coefficient 4] Turbulent flow 5] black body 6] emissive
power 7] laminar flow

<Al ueledl a0 4] 2aRd ses2ldlZl 2] aud Seqdad 3] 2iaiid
dlezieuse sizilseliez ¥] 20da-z sl u] ods ol <] SHldla wiaz o] aHliz sal

Differentiate between Reciprocating and Rotary Compressor.
RdUIs2l0L 244 2122] 5139 UUL 422l dslad QUi

Draw the Mollier chart. Show throttling process and critical point on it.
HIdlA2 212 2120 24 dl Y2 Alzdlol uEalL 21 s121sa vid-2 caal.

State the applications of steam nozzles.
22IH, Albed Al GuAlalL sy udl,

Explain Stefan-Boltzman law and write its equation indicating unit of each
symbol.

22l5e-0llernHe [P AHAMAL 2 d<f AHL520L 225 [Residl 2isH A1 dvil,
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