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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4341905

Subject Name: Thermal Engineering-I
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Attempt all questions.

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.

HUEUR AL2 €13] Aell UR el (@oL Ul5UL wa A19A42L[Us Ulsul

ARIE1N
Find enthalpy and entropy of 10 kg steam at 15 bar and 0.90 dryness
fraction.

10 (531 dRL01L HI2 15 MIR e 0.90 SIUAY Fs2el HIS deEy]
o A2 20l

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

ol1A Yoyuisil Uel culudl[fd 50 1) Alueid €l 2) Yy 214l 3)
Adq M dlunlst 4) Reerigu] 5) A2l 6) SlAL WS YU €l 7)
[aly s¢

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 431501 A1) 1) 6{le{l aRlunef] W] 2) Ysl
dRlAsl AsAd] 3) Yur €les drluedl Weadl 4) diuel)
SIAY HYBILS 5) YUAE2s dR1ule s¢ 6) eflsfl a1+l (alrw
A2] 7) Yurlees driue] (21 We2)ul

Draw the layout of Steam Power Plant.

XIH UldR Wleaei] QuilGe &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] 511 WA @11et QL) 1) RBIH 2214
dled 2) §Y[ohnd Wl 3) o) 1S SIS 4) OSlellHIDNR
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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 ulerarel] «{1A¢11 ((3eQl Gudoy 8.
8§15 U1flo] dlunlel = 25°C

W8] dR101e] £61Q1 =10 K{1R

dRLsA] YdScll w421 =0.85

duRAAd $1d) =250 kg/hr

Gus 84| dR10 = 2600 [SAL/SELS

SETE R

1) YHsel siinfledst 2) oilgded] slietHdl

561615 (54d @) = 30000 KJ/kg
OR
Draw neat and labeled diagram of Babcock and Wilcox boiler.

A 515 wal [deslel olleeRef] 2 e Qudd o] w1s[d 1R,

Classify the boiler according to four different criteria.
ol &6 UIR el el HIULS MaAIR dd{[sd 5.
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

Cp of 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 ofAef] Hiledl Guaoy &:
du2pAd 5164 =500 kg/hr

Y5l 59 dlyu)ell aseel] =22.5 (sA1/(5AL Lnd
s\l 5431 Y& = 31000 Ki/kg

§9 s dlulel = 310°C

59 s ALl = 1.008 KI/Kg K

dRl01e} CP = 1.89 KJ/Kg

W1OER U] dlUHlel = 18°C

sls dle 2ruRyR = 79°C

Geusl Ul Ysl AqH dR101 = 4700 [5AL/S4LS

dRlUe] 6181 =12 WIR

AldleREY eofl8l =1 WR

s\gla qalldla Sle Ady efle/(5elAM dUR SR,
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State purpose of using cooling tower.

5631 21dRell GUANIL 5 lell & Ll

State difference between Jet condenser and Surface condenser.

B2 550U WA UBY. So5eUR A dslald Il

State the necesisty of compounding in steam turbine and its types. Also
explain pressure compounding

W eud [yt S2ULG[501o{] 223U ld WA dell USIR) 2Ll WA
YRR SUIG[51 UL qHoxd).

OR
Classification of Steam turbine according to three different criteria.
ARl %l YLl HIUES WA IR WIH 2w [Belsf A5 52,
Different between natural and mechanical draft Cooling Tower.
[M3e{lse WA AU SLs2 §6121 21dR dRAel) dslad 1.

Explain construction and working of surface condenser and counter
flow induced draught cooling tower.
US55 55542 Wal 51Ge2R sl WRd SLs2 &[G 2ldRell UsAL A
s1f yudl.
State the requirements of steam Condensing Plant.
LI 5e3(eR0d1 W6l |o2efl 2w RULAL sl Ldl.
Explain the working of single stage reciprocating compressor with
neat sketch.
R is(d AA Ridg Ry ylld(dd SRl 511903
UHol.
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.
Ridolg 29 Ulldldd SR sdid 1 Wik Noleyee]] 9 MR
Aoy VR Yl euild 8. (seu IR 2123 cm3/sec 8.
S1Qlsl WA (ARl PV13 = C HofAR Ul 8. %l SR
dleyi2s silatHdl 85% 1A dl Uld A5S 215 dleyH Ak,

OR
State the factors influencing cooling tower performance.
5[6d1 21dR4{] S1HRA HUR S5dl URWo asBLLd).
Explain the working of Axial flow compressor.
Aefly gell sIUReAl s1H01R] M-l
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
Ridld R Udldds 512 1 6IR YRR W4 150C dIUMlal 1500
m3 / hr ¥slAel 53 B, L &l WU WIR £ 1Q USIULISAIH 241d 8.
s 2letel] §o55 1.35 .Y RS s1AatHdl 9U% 8. SLUU HIR
%3] UldR A (Ul (Srdyieeel a1 ldil s
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State the applications of compressed Air.

SIS ARl GUANII %Ll

Define conduction, convection, radiation and stefan Boltzman low.
dot, Adeel, (5N WA R2 el tle2dNet [AyMaA A uyLRld
53,

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

QUL Uell (edld Ullddet 2], [MAs2 ual 5122 1Ueloll 2R
Yl oietladHi w119 8. (ecigHiell Gostell cu 20, «{1Aef] (dold)
WYdHi 19 B,

dlUMlel T2 =1500°C

cdlUHlel T1 = 100°C

GulU dlesdl k1 = 0.5 wimk (§52lell 2dR ML)

Gu{lA dlesdl k2 = 1.5 w/mk ([R1Ae2 2dR HIR)

Gu{l21 gl 5l k3 = 50 w/imk (C.1 2dR HI2)

520] 3R MSLE x1 =20 cm

12 2R HISL® X2 = 3 cm

122 4 1Uef QU oA1SLE x3 = 2 AH]

sl AseUeld [edldell [ArdlR =2 m2
OR
What is multistage compressor ? Explain why it is used?

H(Ceey SR Wed 242 detl GUULL QUL HIS S 414 8 d

yHodl,
Classify Heat Exchanger.

Sl 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 YdLRd adl GMIGe 53.2 kw Sl 8. uglel 255
[sdldle Glosis 2lNEL 52 & A 10 (seldl2 Glosle] URlddet 52 B.
uglelefl NSl Uldldddl W 2led MRS 21lHl.
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