Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER — 4 (NEW) - EXAMINATION - Summer-2025

Subject Code: 4341905

Subject Name: Thermal Engineering-I

Time: 10:30 AM TO 01:00 PM

Instructions:

1. Attempt all questions.

S

Q1 (a)

usll ()
(b)
(W)

(©)

(5)

(c)

(%)

Q2 (a)
USL2 ()
(b)

()

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.

Use of Mollier chart/steam table is permitted

Draw the Mollier chart. Show Throttling precess and Isentropic
Process.

HU[EUR AL2 €13] Aell UR el (@oL U5l wa A18A42L[Us Ulsl

uldld).

Find enthalpy and entropy of 10 kg steam at 15 bar and 0.90 dryness
fraction.

10 (SAL A0 HI2 15 GLR Wal 0.90 SIUAY F52Ust HIe deulen]
Ao 2] Q114

Define the followings terms : 1) Sensible heat 2) Latent heat 3)
Saturation Temprature 4) Enthalpy 5) Entropy 6) Degree of super
heat 7) Specific Volume

ol 1A Yoyoisil Uel vl d 50: 1) Alud €12 2) yyH R4 3)
Adq M dludlst 4) Weegu] 5) A2l 6) 1AL 4Ls YU €le 7)
[cl2y st

OR
Give equation for following terms 1 )Enthalpy of wet steam
2)Enthalpy of Dry steam 3) Enthalpy of Super heated steam 4)
Dryness fraction of steam 5) Volume of superheated steam 6) Specific
entropy of wet steam 7) Specific entropy of superheated steam

o{1Aef] Uel U1 {1501 A1) 1) 6{lell aRlnef] el 2) Ysl
LSl AsAA] 3) YuR €les drluedl AWeuad] 4) diuel)
SIAY HYBILS 5) YUAESSs dR1ule s¢ 6) eilofl a1+l (al1w
A2l 7) Yurlees driue] (a1 We2)ul

Draw the layout of Steam Power Plant.

XIH UldR Wleaef] dui1Ge &R,

State functions and location of the following with reference to boiler
1) Steam Stopvalve, 2) fusible plug, 3) Blow of Cock, 4) Economiser

W oeRell AeH oflAetl UEls] 11 WA @11t QL) 1) RIH 2214
dled 2) §Y[ud Wl 3) od) M1 SIS 4) OSlellHIDPR

Date: 17-05-2025

Total Marks: 70

Marks
03

03

04

oy

07

09

07

09

03

o3
04

oY



(c)

(%)

Q2 (a)
usl2 ()
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The following observations are available from testing of a boiler.

Feed water temperature = 25°C

Steam pressure of boiler = 10 bar

Dryness fraction of steam =0.85

Coal used =250 kg/hr

Steam generated = 2600 kg/hr

Calculate 1) equivalent evaporation 2) boiler efficiency
Take calorific value = 30000 KJ/kg

Wlodell ulerauel] «{1A¢1 («3ee Gudoy 8.
8§15 ULfle] dlunlel = 25°C

W8] dR101e] £W Q=10 K{1R

dRL0sA] YdScll 2421 =0.85

dquRAAd 5144 =250 kg/hr

Gaus =] 910 = 2600 [SAL/SELS

SSTICE R

1) 4H 58 siinfleided 2) olleeefl sileHdl

561615 (5Ud €l = 30000 KJ/kg
OR
Draw neat and labeled diagram of Babcock and Wilcox boiler.

Woisls WA [deslet sllodrs(] 29 e Quddloi] 41s(d eR).

Classify the boiler according to four different criteria.
W86 AR el el HIUES WefAIR dI{[5d 53,

The following data is available during boiler trial:
Coal used =500 kg/hr

Mass of dry flue gases =22.5 kg/kg of fuel
calorific value of coal = 31000 KJ/kg

flue gas temperature = 310°C

Cp of flue gas = 1.008 KJ/Kg K

Cpof steam =1.89 KJ/KgK

Boiler room temperature = 18°C

Feed water temperature = 79°C

Dry saturated steam generated = 4700 kg/hr
Steam pressure = 12 bar

Atmospheric pressure = 1 bar

Prepare the heat balance sheet /kg of coal burnt.

WlodRell uletal e HUle «fAef] Hiledl Guaoy &:
dquRAAd 514 =500 kg/hr

Y5l 59 dlyu)ell aseell =22.5 ($AV/[5AL Wd
s\l 543 Y& = 31000 KJ/kg

§9 s dluHlel = 310°C

59 s ALYl = 1.008 KI/Kg K

dRlU1e} CP = 1.89 KJ/Kg

W1OER U] dlUHlel = 18°C

§ls dler 2ruRYR = 79°C

Geus Ul Yl AqH d2101 = 4700 [5AV/SALS

dR10e} W18l =12 WIR

AldleREY exlRl =1 WR

S\gla qalidla Sle Ady efle/(5elA dUIR SR,
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State purpose of using cooling tower.
561 21dRell GUANIL 54 lell & wLLdl.

State difference between Jet condenser and Surface condenser.
B2 Se5eUR el UFY 554 R dslald A 1Ul.
State the necesisty of compounding in steam turbine and its types. Also
explain pressure compounding
el el sUIG 51l 23U Ld el Aol USIR) %Ll e
U21R 5HULG[S51A Ul Aol

OR
Classification of Steam turbine according to three different criteria.
ARl %l YLl HIUES WA IR WIH 2w [Bels] A5 53,
Different between natural and mechanical draft Cooling Tower.
[M3else wa AU S1se 6121 21dR dRell dlad 1.

Explain construction and working of surface condenser and counter
flow induced draught cooling tower.

U5 55542 Wal 51Ge2R sl WRd SLs2 &[G 2ldRell Ut A
s1 AHomd).

State the requirements of steam Condensing Plant.

R 505(R42] Wlo2ef] eRULAL QL.

Explain the working of single stage reciprocating compressor with
neat sketch.

R uis(d A Ridg Ry ylld(dd SRl 511903)
HHdl,

A single stage reciprocating compressor compresses the air from 1 bar
absolute to 7 bar absolute pressure.The clearance volume is 2123
cm3/sec.The compression and expansion is according to PV1.3 =C. If
the volumetric efficiency of the compressor is 85% , find out the stroke
volume per second.

Ridlg 29 Ulldldd SR sdid 1 Wk Noleyeel] 9 tiiR
Aodle)e UoR Yl eld B. [seue dl&M 2123 cm3/sec .
$51Q1sl W (ARl PVI3 = C WofAR Ul 8. %l SRl

dleyN2s sidatHdl 85% S1U dl Uld A5S 1S dleyH Ak,

OR
State the factors influencing cooling tower performance.
5[6d1 21dR4{] s1H{A HUR S5l URWo) L.
Explain the working of Axial flow compressor.
ey sefl slluRedl s1H1R] yuondl.
A single stage reciprocating compressor compresses 1500 m3 / hr at 1
bar pressure and 150C temperature.This air is delivered at 15 bar
pressure.The index of compression is 1.35. The volumetric efficiency
is 75%.Calculate (1) Power required to drive the compressor (2) piston
displacement
Ridle R Ulldds SR 1 WR YoIR el 150C dluMlal 1500
m3 / hr YSlUel $2 V. vl Sl WU 1R LW USIUISAIHI 419 8.
sQlelsl] 8353 1.35 B.d1YN (25 s1AHAL 9U% 8. SIDNA MR
%3] ULdR el (Ueed [Sudynezsi] dAuldil 521
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usls ()
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State the applications of compressed Air.

SIS WRedl GUALIL osLLdl

Define conduction, convection, radiation and stefan Boltzman low.
dot, Adeel, [N U R2 el Wle2dNel [AyMaA cAuALRld
5.

A surface wall is made upto refractory bricks , cement and cast iron
layer .Find out energy loss from the wall .Following details

are given.

Temp T2 = 1500°C

Temp T1 = 100°C

Thermal conductivity k1 =0.5 w/mk bricks layer Thermal conductivity
k2 =1.5w/mk cement layer

Thermal conductivity k3 = 50 w/mk (C.I layer

Brick layer thickness x1 =20 cm

Cement layer thickness x2 =3 cm

Cast iron layer thickness x3 =2 cm

Cross sectional wall area = 2 m2

ULl Well [edld Ullddel §2), Rifee ua 512 W ¥sletl AR
Yl oielladHi u1d 8. fecigHiell Gostell cu 20, «{1Aef] (dold)
UG H 41d B.

dlUyHlel T2 =1500°C

dlUyHlel T1 =100°C

GulU dlesdl k1 = 0.5 w/mk (852lell R HI2)

GulU dlesdl k2 = 1.5 w/mk ([RIAe2 dR HLR)

GulU dlesdl k3 = 50 w/mk (C.I R HL2)

2] 1 SIE x1 =20 cm

[RiRe2 3R 21518 x2 =3 cm

5122 WAl QAR 1518 x3 =2 Al

14 Aseleld (eqldell (AR =2 m2
OR
What is multistage compressor ? Explain why it is used?

H(Cey SR Wed 242 detl GUAULL QUL HIS S 414 8 d

UHdl.
Classify Heat Exchanger.

Sle A5 Ao3e] 452131 53,

Heat energy transmitted on the material is 53.2 kW. Material absorbs
25.5 kW energy and reflects 10 kW energy. Find out absorbtivity,
reflectivity and transmissivity of material.

uelel U2 UdLRd adl GMIGe 53.2 kw Sld 8. uglel 25.5
[sdldle Glosleg NGl 53 B w4l 10 [seldle Glowle] URlddst 52 8.
uglelefl NSl Uldldddl e 2led ML) 2kl
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Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4341905 Date: 15-06-2024
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 non-programmable scientific calculator is permitted.

English version is authentic.

Steam Table Permittable.

AR ool

Marks

Q.1 (a) Define: (1) Degree of superheat (ii) Sensible heat and (iii) Dryness fraction. 03

WSl (1) cdlual HU:() Sl 218 Yurele (i) Ar{led le A4 dii) drlAsl 03

2515,
(b) Explain formation of steam and its various phases. 04
(Of) @I s1H2Iet WA detl el el 3 UMl oY

(¢) Determine the quantity of heat required to produce 1 kg of steam at a 07
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 klJ/kg K.

(5)  <llAsil AL &6, 25 °C dlUHIA 6 HIRell LWL UR 1 (56l dR101 Gl 09
54l HI2 a3 A]el) aseal] «155] 52
1 oRR d2101 oflefl S1U U Ydsdl wYRLLs 0.9 Sl B;
2. ORR RO YDS ol AdH 1Y B; wal
3. %R del 250 °C UR Add eH18l UR JUREl2 saMi 11d 8, AR
Jureles el AL ALSSU ARH] 2.3 kI/kg K 8 WU IRl

OR
(¢) Calculate enthalpy, entropy and specific volume of Skg of steam at 15 bar 07
and 0.8 dryness fraction.

(5) 15 bar YRR 4ol 0.8 A1 2515 dluil 5kg 21U ofl Aeyigyl, We2lUil 09

sl W{1sls dleyy Q1.
Q.2 (a) Classify boiler. 03
Usl2 ) s ddlsul s, 03
(b) Differentiate between Boiler Mountings and Accessories. 04
(W) olleyeR HIGEIY U 6llodR WAUIAYU dA dsldd 1), ¥

(¢) The following observation were made in boiler trial: 07
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(©)
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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 oflAstl WAd] sl SaAMi ML Edl:

250 kg 5lalefl 3431(55 A&) 29800 kI/kg, UlR(ls] ciidleidst 2000 kg,
WIH URAR 11.5 WIR, 1M 0.95 =1l YdSAl WYRILS WA 515 dleR diuHlst
34 °C dURIY B. Sldlell (56l €16 “100 °C &l el deil UR» YHS&
ofafletdel wa ollgeRef] silgdlel Ae1dil 1.

OR
Draw neat sketch of Babcock Wilcox boiler.

QS 35U U1 A sls ol [Ads1sy sllods{] 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):(1) vl {15-518, (2) 515 As dled, (3) 1M 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 (1) Heat utilized in raising steam per kg
of fuel, (i1) Heat carried away by dry flue gas and (ii1) Heat carried away
by moisture in fuel per kg of fuel.

W1 SEM, o[ Aell 1dd]sell HoUl B:

ARLN5} M8l = 10 WIR, RWIH 5655 = 540 kg/h, AURUAE WALl = 65
kg/h, HOdAQIHT 8% = 2% £l G121, YDS dIJulle £01 =9 kg/kg LA,
OeQle] 6 34355 AR = 32,000 kd/kg, 54 dlysile} dlUHled =325 °C,
WlEER €lBUe dluHlel = 28 °C, §1S UIQily dludlet = 50 °C, &4
ayailefl 1Ll (Y AWM = 1 kI/kg K, dRUeil sl AHYRLIS =
0.95. 204l: (i) SuQlell (56 €16 dln WellddMi duidl 241+l
ARLAR] 53, (i) SIU 9™ GIRL d&et s M i 1dd] AR w4 (iii) Wl
[54] HAARIHI A GIL Aol saAH A Ldd] A1

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

HRUEY WIH 22 Eelsl) S11513] Rlegid 269 w15(d oS YoM,
Explain natural draught hyperbolic cooling towers with neat sketch.

A9 W 5d oAl Heeell AU Sle slourwl(@s selol 21dR yHdl.

State the function of a Condenser and explain jet condenser with neat sketch

5301439 513 WLl WA 21289 15cilsfl Heeell B2 5314 Auoxtdl.
OR

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

W 204[el HI2 5MUIG(51ef] % wRAULd QL) A Astl USIR Guid).

Classify cooling towers and mention why they are used?

56{lo1 21dRe] dd(l5Q 5] 34l dudlstl GUALL YLes] SIS,
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Classify condenser and explain surface condenser with neat sketch.
53149 o[58 52 WA A wIslell Heeell U $3e1AR
YHdl.

Differentiate between reciprocating and rotary compressor.
RAUEETL w1231 SIUUR A2 dslad 241U,

Explain the need of multistage compression and state its advantages.
HEZ1R2% Sl Qletel] el UHMAL 4el dell SlAEL AU,

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

Ridlg R RAWMIBE 12 s10UeAl dley3s sidedidl HIR Yo

Rod),
OR
Explain the effect of clearance on reciprocating compressor.

JAIULEEToL S1 YR U seflddefl 1u2) UHendl.
Explain the working of axial flow compressor with neat sketch.

2 w15l Us 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!*=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 el 200
mm 8. §dl 1 ¢IRe1l €13l ¥ 20 °C cdlUH I SHUU/M{ UALL B. PV1.3
= C oildH YHIQ &dlal 6 WIR 4] s3I0 sAIM] 11d B, s1AR 110
RPM U2 §3 8. S1UR Ydlddl HI2 6552 Uldr wa 51/ fee
sdlsil £0eil ABIAT] 52U R=287 J/kg K dl. IR 5 516 se{lue4 o1€f].

Define thermal conductivity and state Fourier’s law of conduction.
e 5s(2(Adlell cutuul wUl wal SlIRUReAL €l §552Ustell ofluy
Ui,
Explain velocity compounding steam turbine.
Ae112] 511G (501 26 (8ot HHedl
Explain overall heat transfer with equation.
Y15 A1 {1dRud €l 2l sl[s2ilde2 yudl.
OR
Define the following terms. 1] Absorptivity 2] Reflectivity 3]
Transmitivity.
of{|deil UElefl culuAl WU, 1) WdANS 2U(5d R) Ulddel 2Al5d 3)
ULR31He] 215,
Explain pressure compounding steam turbine.
VAR SMIG[52L 204 (Bt uHCl
Explain: (1) LMTD for heat exchanger and (2) Regenerative heat
exchanger.
ARl (1) €le AsRAe HI2 LMTD Ha (2) RweR(ed €le
A SRR,
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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering —- SEMESTER — 4 (NEW) - EXAMINATION - Summer-2023

Subject Code: 4341905 Date: 18-07-2023
Subject Name: Thermal Engineering-1
Time: 10:30 AM to 01:00 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 non-programmable scientific calculator is permitted.

Use of Mollier chart/steam table is permitted.

English version is authentic.

AR S o e

Marks
Q1 (@ Give equation for Enthalpy of (1) Wet Steam, (2) Dry Saturated 03
Steam, (3) Superheated Steam.

(1) dledl dR1a, () sl wal AqH dr1g, (3) Yureles drlnsl
ALENICHETR T

(®  Explain formation of steam and its various phases. 04

I Sl1H21el A dell 9gel el 3ovd UHostdl.

(© 3 kg of feed water is heated from 25°C and converted in the steam of 07
8 bar pressure and 0.9 dryness fraction. Find out the heat needed for
converting feed water into steam. Take C, of water 4.2 KJ/KgK.

25°C dlUHledlol 3 kg §1S dleRal 0.9 Ydsis W 8 bar LWLl
glddl aRlaui sddl U] usdl €le 0l il vie ¢, =4.2
KJ/kgK @\,

OR

(© 5 kg of steam at 10 bar pressure and 0.85 dryness fraction is 07
converted at constant pressure in 40°C degree of super heat steam.
Find out the change in Enthalpy. Take Cp of steam 2.0 kJ/kgK.

10 bar €418l ¥ 0.85 YMSis Hrlddl 5 kg drlO 40°C SIAl
YUREL2 dRANUL MYO LW IQl 1UIdRA ALY B, dl Welaflyi
2l 5512 2.

Q2 (@ Draw neat and labeled diagram of Cochran boiler. 03

S1UL 6\ SetRef] o 1M [ER1e1 UlSdtef] w15[d €12,
(®  Differentiate between fire tube and water tube boiler. (any four) 04

S1U YW vl dl2R YW G18ER ] dsldd qul. (Sleusl
UR)

(©  The following observations are available during boiler trail: (i) 07
Pressure of steam produced at 12 bar. (ii) dryness fraction of steam
0.9 (iii) Feed water temperature is 27°C (iv) Steam generation rate is
130 kg/hr. (v) Calorific value of coal is 28000



Q.2

Q.3

Q3

Q4

(@)

(b)

©

(a)

(b)

©

(@)

)

©

(@

kJ/kg (vi) 15 kg/hr Coal is used(vii) specific heat of water 4.167
kJ/kgK Find 1. Equivalent evaporation 2. Thermal efficiency of
boiler.

W60 210G e [ol of|Ast | WA o1l HOL B: (1) Gt Al
dR101s] €418 12 bar, (ii) ADSLS 0.9, (iii) §1S dle2e] dlUuHlst 27°C,
(iv) dR10 Gclsi Adlell €2 130 kg/hr, (v) Sladlell 3el(ss dey
28000 kJ/kg, (vi) Slddlell dURIRL 15 kg/hr, (vii) UIR{lefl fl. GwL
4.167 klkgK dl (1) dHsel wisdlelded M () wlgaRs(]l

sldeeldl Q).
OR

Draw neat and labeled diagram of Packaged boiler.
U3oys il 65etReil o 1H L2t UlSdell A15(d €12,

Differentiate between boiler mountings and boiler accessories. (any
four)

1862 HIG2ll wa 6llgE AJUILY dRell dsldd Glu,

(S1OURLUR)

A boiler evaporates 360 kg/hr water 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 fraction of evaporation.

A5 61662 360 kg/hr UIR(le} 10 bar £611Ql AdH ARIAHL eU[dR
53 8. WlEAM| elwWd ddl UIRle dluHls 32°C 8. dl 100°C
dlutisidiell 1o W B diuHla qHse evfleded dHes $522
Uls vdullst Al ulglls{l Al 134 kI/kg Wl dRl0s{]
A2 el 2776.2 kI /kg @\,

State needs for compounding of steam turbine.

X1 206l HIR SUIGeSIoLe] 20 RAULd %Ll

Differentiate between impulse and reaction turbine. (any four)
SRUEY e T2 5ot 204 [85e ARAsAL d§leld QUL (SIOUBL YUIR)

Identify various sources of air leakage in condenser. Also summarize
the effect of its on-condenser performance.

£3cuMI sdl dls adlell 2Ulell s lldl. del edl dl3eeil
£3cRell 14 UR Ad] AR walldl.

Explain velocity compounding with neat sketch.
A9 W LS[Ae A4l s:u1GeSToL 1Hesdl.
Explain working of Impulse steam turbine with a neat sketch.

grued @M ewldetell sl ueld ey wlsldsll Heedl

HHdl.
State method for detecting a air leakage in condenser. Also state the
methods for extracting air from it.

53411 &dl dl5% 2ludlsil Il AUl daul aHiell el &2
51l Ugg [l quodl,

Explain natural draught hyperbolic cooling towers with neat sketch.
A9 WLS[dUSE AURM SIE2 sIAURLNE] S §6]01 21dR Yl
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Q4

QS5

QS5

(b)

(O]

(@)

(b)

©

(a)

(b)

©

(@)

(b)

Explain the working of single stage reciprocating compressor with
neat sketch.

e A Is[dUs [Rdre Ry {1l slerRedl s1 uegde]
SEEERN

Air is compressed from 1bar to 6 bar in the compressor at the rate of
3m>*/min. Isothermal efficiency of the compressor is 80%. Calculate
the indicated power of the compressor.

3m3/min il €28 W s I &dl 1 bar &l 6 bar 4l 51021 1Y
8. %] WISANUHE e8ldl 80% Sl dl Fos513525 UldR 21k,

OR
Differentiate between natural draft cooling tower and mechanical
draft cooling tower. (three four)
AU SLs2 Wal Hldellsd sise g€l 2ldR ARl dsladl eu).
(SlousL gl
Explain the working of centrifugal compressor with neat sketch.
ey A Ls[dAs el syold s12AReA] 513 Ueg[def dlet 52,

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

[Rio19 2o 3{1U1s2ToL W2 S1AUR 2m3/min €dl eideHid 8. d
1 bar &1 5 bar Yl PV12 =C Yool s10U 52 B. dl Fo51525 Uldr
2118l

State the need of mutistagging in reciprocating air compressor with
sketch.
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Internal surface of wall is at 900°C and outside surface temperature
is 200°C. 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.

eldldgsfl ves(l AULEl 900°C M wislRe{l UULE] 200°C A B.
elaleefl 21518 60 cm 8. %) W15Des] D250 1.5 m? Wal £ld1de{]
Gu{la glesdl 0.4 W/mK €11 dl €ldiaHiell G (alH «1] €2
2114l

Define heat transfer. State three mode of heat transfer. Give two
examples of each.
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OR
With the help of p-v diagram, explain intercooling in 2 - stage air
Compression.

P-V SIIAIMeA] Hegell 2 2R s1QLeiU ©e25(G1 AHeydl.

Temperature of black body is 500°C, area of external surface is 5 m?.
If Stefan boltzman constant 6= 5.67 X 108 W/m?K*. Find out heat
emitted by black body.
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Define heat exchanger. Explain any three types of heat exchanger 07
with neat sketch.
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UL5[dueE AHdl
Data from Steam Table
Pressure Sat. Sp. Volume Sp. Enthalpy Sp. Entropy
(bar) Temperature (m3/kg) (kd/kg) (kJ/kgK)
O

P) () Liquid | Steam | Liquid | Evaporation | Liquid | Evaporation

(vi) (Vy) (hy) (hrg) (hy) (hig)

8 170.4 0.001115 | 0.24026 | 720.9 2046.5 2.046 4.614

10 179.9 0.001127 | 0.19430 | 762.6 2013.6 2.138 4.445

12 188 0.001139 | 0.16321 | 7984 1984.3 2.216 4.303




