Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (NEW) - EXAMINATION - Summer-2024

Subject Code: 4341905

Subject Name: Thermal Engineering-I

Time: 02:30 PM TO 05:00 PM

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 non-programmable scientific calculator is permitted.

English version is authentic.

Steam Table Permittable.
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Define: (i) Degree of superheat (ii) Sensible heat and (iii) Dryness fraction.

(vl ML (i) SLAl wLs Yurele (i) Aoled El2 wa (jii) drlvell
2515.

Explain formation of steam and its various phases.

WM s1H2ls1 W dell ol el Fapl AHestdl.

Determine the quantity of heat required to produce 1 kg of steam at a

pressure of 6 bar at a temperature of 25 °C, under the following conditions:

1. When the steam is wet having a dryness fraction 0.9;

2. When the steam is dry and saturated; and

3. When it is superheated at a constant pressure at 250 °C assuming the
mean specific heat of superheated steam to be 2.3 kJ/kg K.

o{|Asfl 2] €601, 25 °C dAlUHIA 6 MIRetl IR UR 1 (5] 10 Geust

54l HI2 %63 A{]el) aseal] «155] 52

1 o3 dR101 Gflofl S1U U Qdscl YIS 0.9 Sl B

2. ORI AR YDS Wal AdH 1Y B; wal

5. %R del 250 °C UR Udd eH18 UR JUREl2 sl 11d 8, AR
Jureles el H2ALL ALSSU AH 2.3 ki/kg K 8 w4 834

OR
Calculate enthalpy, entropy and specific volume of 5kg of steam at 15 bar
and 0.8 dryness fraction.

15 bar U212 el 0.8 d21¢1 Q2515 dluil 5kg 21U «fl Aelidy], 1o\l
sl W{1sls dley 1),

Classify boiler.

ISR RS ERMIERE

Differentiate between Boiler Mountings and Accessories.
oll86R HIGETY U 6lloER WAUI»Y d d§ldd M1l
The following observation were made in boiler trial:
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Coal used 250 kg of calorific value 29800 kJ/kg, water evaporated 2000kg,
steam pressure 11.5 bar, dryness fraction of steam 0.95 and feed water
temperature 34 °C.

Calculate the equivalent evaporation “from and at 100 °C” per kg of coal
and the efficiency of the boiler.

W62 214U oflAetl WG] sell SaAMi M IC] Edl:

250 kg 514 1eil 3431(55 AR} 29800 kI/kg, ULR(le} ciddl#det 2000 kg,
WIHURAR 11.5 WIR, 1M 0.95 o1l YdSAL WYRLLS WA 515 dleR diuHlst
34 °C AW 8. slaletl [sdl €16 «100 °C &l ol dell UR” Y58
o 3fletdel wa olg6Refl st dlef] AQldR] 5.

OR
Draw neat sketch of Babcock Wilcox boiler.

YES 35U A1 A sls ol [Ads1sy slloyds{] w15l £lR)

State functions and location: (1) Blow off-cock, (2) Feed check valve, (3)
Steam stop valve and (4) Feed Pump.

el W ST oLLd):(2) vl 2{15-518, (2) 815 As dled, (3) 2IH R

dled A (%) §1S U

In a boiler, the following observations were made:

Pressure of steam = 10 bar, Steam condensed = 540 kg/h, Fuel used = 65
kg/h, Moisture in fuel = 2% by mass, Mass of dry flue gases = 9 kg/kg of
fuel, Lower calorific value of fuel = 32,000 kJ/kg, Temperature of the flue
gases = 325 °C, Temperature of boiler house = 28 °C, Feed water
temperature = 50 "C, Mean specific heat of flue gases = 1 kJ/kg K, Dryness
fraction of steam = 0.95. Calculate (i) Heat utilized in raising steam per kg
of fuel, (ii) Heat carried away by dry flue gas and (iii) Heat carried away
by moisture in fuel per kg of fuel.

W1SEM, o[ Aell 1dd]sell HoUl B:

AR5} M8l = 10 WIR, RWIH 5555 = 540 kg/h, AURUAE WAOARL = 65
kg/h, OARIUL A% =2% 01 GIRL, DS dlYlef €01 =9 kg/kg ML,
0eQle] d) 343155 AR = 32,000 k/kg, §4 dlysils} dlUHlet =325 °C,
WlEER €lBUe dluHlel = 28 °C, §1S UIQile dludlet = 50 °C, &9
ayailefl U1l (Y M) = 1 kI/kg K, dRU0eil Adsdl AHYRI[S =
0.95. 204l: (i) SuQlell (56l €16 dUn WellddMi duldl a4l
ARLARL 52, (i) SIYU 9™ GIRL d&et saAM T 241dd] AR w4 (iii) Wl
[54] HAARIHI A GIRL Aol saAM A Ldd] A1

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

HRUEY WIH 22 Eelsll S11513] Rlegid 269 w1S5(d oS YoM,
Explain natural draught hyperbolic cooling towers with neat sketch.

A9 W 5d oAl Heeell AU Sle slourwl(as selol 21dR yHdl.
State the function of a Condenser and explain jet condenser with neat sketch

5301439 513 WL WA 21289 15cllofl Heeell B2 5314 Auoxtdl.
OR

State needs for compounding of steam turbine and write it types.

WU W [8el HIS 5HULG (501l s R2ULd L1l A dstl USIR QUi

Classify cooling towers and mention why they are used?

56{lo1 21dRe] dd([5Q 5] 3l dudlstl GUALL UL8s] SISl L.
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Classify condenser and explain surface condenser with neat sketch.
$3o1U9] o[58 52 WA A wIslell Heeell U 3e1AR
UHdl.

Differentiate between reciprocating and rotary compressor.
RUUEETAL W 21271 S1AR R dsldd 241U

Explain the need of multistage compression and state its advantages.
HeZ|eo sluleletef] %e]2uld UMl 4 detl SlAEL AW,

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

Ridig R RAWMIBE 12 s10UeAl dley3s sidedidl HIR Yo

Hadl,
OR
Explain the effect of clearance on reciprocating compressor.
RA{UEETL S1UR UR sl yedl 2443 qHodl.
Explain the working of axial flow compressor with neat sketch.

A w15l U ellug 56l 510200 51 Uerdlo] dwlel 52).

For a single acting compressor having its bore and stroke are 150 mm and
200 mm respectively. Air enters the compressor at 1 bar pressure and 20 °C
temperature. Air is compressed to 6 bar according to the law PV!3=C. The
compressor is rotating at 110 RPM. Calculate the indicated power to run
the compressor and mass of air compressed/min. take R=287 J/kg K.
Assume no clearance.

Ridle A (5231 SR UL detl 6llR wal 1S oy sH 150 mm sl 200
mm 8. &dl 1 ¢l1Rell X183l 20 °C dlUHlal SPUAUMI WAL 8. PV1.3
= C oildy YUl edlal 6 GlR Yl s10A s w1d 8. S1AR 110
RPM U &2 9. S1HU4R Udldd] HI2 65525 UldR ¥ s1s/(Hlete
&dlell £0sfl ARIAT] 52). R=287 J/kg K dl. 1Rl 5 516 sq{luey sieil.

Define thermal conductivity and state Fourier’s law of conduction.
e 55(2(Alefl curual W) wal s1RUA) El2 5552Ustell oflun
u).
Explain velocity compounding steam turbine.
Ad1{12] 51UIG (=591 26ilel AHextdl
Explain overall heat transfer with equation.
U151 419 vl El2 21182 S50l Auosdl.
OR
Define the following terms. 1] Absorptivity 2] Reflectivity 3]
Transmitivity.
of{|deil UElefl culuAl WU, 1) WdNNS 2U(5d R) Ulddel 2Al5d 3)
YIR91Hel 2[5,
Explain pressure compounding steam turbine.
AR SHUIG (5591 2 [©)et HHoMd)
Explain: (1) LMTD for heat exchanger and (2) Regenerative heat
exchanger.
Aol (1) €le AsRAe HI2 LMTD Ha (2) RweiR(ed €le
A AR,
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