Seat No. / Enrolment No.:

Subject Code: 4351903

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER — 5 (NEW) — EXAMINATION - Summer-2025

Subject Name: Thermal Engineering-11

Time: 02:30 PM TO 05:00 PM

Instructions:
1.  Attempt all questions.
2 Make Suitable assumptions wherever necessary.
3.  Figures to the right indicate full marks.
4.  Use of simple calculators and non-programmable scientific calculators are permitted.
5 English version is authentic.
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Define the following terminology: (1) Top dead center (2) Specific fuel
consumption (3) Brake power.

UL 52 (1) 21U 35 Ao (2) WLM8ls KYwd 5H WU (3) WS

yldr.
Explain fuel supply system of petrol engine with block diagram.

0dls SIUIAM A1 V2lE A [ceiofl YMd ey RieH Humdl.

A four-stroke single cylinder engine has the following observations:
1. Indicated mean effective pressure = 4 bar
2. Cylinder diameter = 32 cm
3. Piston stroke =38 cm
4. Engine speed = 550 rpm
5. Mechanical efficiency = 85%
Calculate: (1) Indicated power in kW (2) Brake power in kW (3) Friction
power in kW.
UR LS Ridld [RA[Ee5R W [2eiu «{lAetl 1{dqlseil B:
1. YUAE ARALA MUSIRS eIl =4 WIR
2. (AlEe52 1y = 32 A Ml
3. [URee 2215 =38 A.H]
4. W [2elofl HSU = 550 WIRYIAH
5. i35 skledl = 85%
AL $2: (1) kW Hi 951525 UldR (2) KW Hi 6l UldR (3) KW Hi

S ERVES
OR

The following details have been obtained during the trial of a four stroke
cycle engines.

Bore= 26 cm. Stroke =42 cm.
Engine speed= 300 rpm, Number of cylinder= 1
Mean effective pressure= 6 bar Net brake load= 860 N

Brake drum radius= 70 cm
Fuel consumption= 3.3 x10* m¥/sec ~ C.V.= 18700 kJ/m’
Calculate (1) I.P. (2) B.P. (3) Brake thermal efficiency.

UR LS AULASE W [2oisil 21U e (MUl o{lAs{] (Ad1d) Aada iy q1d]
8.
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w12 =26 A.Hl.

w@ls =42 Al

U [c2fets{] $SU =300 WIRULAH, [Ri(qose{] vl =1
AU HUWSIRS W1l = 6 WIR

a2 W5 4lS =860 N

W5 SH (Aol =70 A.H]

WUdRL dUQl =3.3 x 10 m?/sec
C.V.= 18700 kJ/m?

ARLA3] 5 (1) 241 Yl 2) ol Ul (3) As aHd silgHdL.

Classify IC engines according to minimum three criteria.

I L AR HIUES] Mef IR IC A [eilo] o523l 52,

Write the differences between a four stroke engine and two stroke engines.

UR LS Aol ol & 2215 W [%el dRel dlad quil.

Compare CNG and Petrol fuels used in engine and draw line diagram of
CNG sequential injection system.

W[t dURldl CNG wa U2l 8HQlefl WML 5] el CNG

Wsi5HS OesAel (Aol 4Lyl SIUIAM 1R
OR

Draw actual valve timing diagram of four stroke diesel engine.

UR LS Slnd W [cetell dldlds dled 218[HL SIUIAM €121,

Label various parts on line diagram of IC engine and also write function of it.

IC A[ooistl cAloel SIAAM UR [dldy N duig 5 4 Ao s1d
Gqud),

Discus about emission norms to control air pollution and write effects of
emitted Gasses.

dly UM RGEd 5dl HIZ Geidetell €100 (A2l uUl 521 w4
G lesd clyile(l 142 quil.

Define following terms related to fuels: (1) specific gravity (2) flash point (3)
pour point.

6yl Aoildd «{lAell 2oel cAluALRld s (1) Weilsls Ad12l2) sael
Uloe2 (3) UR Ulpee.

Derive equation of air standard efficiency of brayton cycle.

Q2lel Usell W2 221055 slAeiHd e AH] s Aod).

Atmospheric air enters into the compressor of a gas turbine power plant,
working on ideal brayton cycle, at temperature of 18°C and pressure of 1.01
bar. Its pressure increased up to six times of its original pressure in this
compressor. Its temperature at turbine inlet is 800°C and it is expanded to its
original pressure in the turbine. Find out ratio of turbine work to compression
work, work ratio and thermal efficiency by assuming y = 1.4 and C, = 1.005
kJ/kgK for air.

AldlaRfld edl AU 2oi{pel UldR Wleeal ShAMM] UdD B, Aleel
elel US UR, 18° A dlUHla wal 1.01 GlRell £MI8 UR 514 52 8. dd]
LRl L SHUAUMI dstl YO M1l 5l &9 AAQ] dfl A1y &d. ewlpst
9el@2 U do clluHlel 800° A & 1l A 26ilpaHi dell HO £GIIH]
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[Aaqd &ld 8. dl HI2 y = 1.4 ¥al Cp = 1.005 kI/kegK 1l 26iloe 513

uel 51021t 51 o) IARNTR, UM siAeiHdl e sied) AR 0Lkl
OR

Write a short note on Biodiesel.

WIS UR 25l il ).

List various methods of improving performance of gas turbine and explain
any one with neat sketch.

Ay 26il®etsfl s3] Yutal Hidsll (alay Ued (duilefl ALE] wlstic v4a)
SIEURL W sal YeS Y AL yHxd).

A gas turbine power plant working on brayton cycle between maximum
temperature and minimum temperature of 1050 K and 290 K respectively.
Pressure ratio of the cycle is 5 and isentropic efficiencies of compressor and
turbine are 85% and 90% respectively. Find out thermal efficiency of plant
by assuming y = 1.4 and C, = 1.005 kJ/kgK for working medium.

Y 2w (Bl UldR W lo2 woish HedH dlUMlel 3ol defdH dlUHlet 1050
K el 290 K A 6J2lel US UR S1H 53 8. Usell e IRl QIR 5 8 ua
SINUR W 264 [Belsl] WIBA2LUS SIALMAL HoisD 85% e 90% ©.
SIISIZ HIIH HI2 y = 1.4 WA Cp = 1.005 kJ/kgK HIa Wlsteof] gHg
siAeiHdl QM)

Write advantages and disadvantages of closed cycle gas turbine.

5Al2pS ALUSE AU 2w [Betell SlALL WA AS1ULL QUi

Explain primary refrigerant and secondary refrigerant with example.

YleHs 502 v (5053 5020 Bl U 18) UHd),

R-12 working fluid, the condensing temperature in the theoretical vapour
compression cycle is 40°C and the evaporation temperature -6°C, so
calculate the Refrigeration effect, work done and C.O.P. Assume the value of
specific enthalpy at the outlet of the compressor to be 405 kJ/kg.

Saturation KJ/Kg

temperature he h
-6°C 194.45 349.99
40°C 239.03 368.81

R-12 514513 udlSl, egilds o113 51Ul UsHI eo{l S dlUHLst 40°C
e o s{leidel dlunlel -6°C 8, dell AE2Uel AR, 514 WA C.0.P.
ARLA] 5. slUReAL 21B2A2 UR ALssH WelAfld Y& 405 kd/kg
Sldld YR,

A (H dluHlel KJ/K
ht he
-6°C 194.45 349.99
40°C 239.03 368.81
OR

List the applications of gas turbine system.

AY 2Bl [RreHell W32t A1E] odotld),

Compare hermetically sealed compressors and open compressors.

sH(2sd] ldoi S10UR wal 3lUet SIYUReA] YW IHEL 52,

A vapour compression cycle operates between the 60 bar and 25 bar limits.
At the end of compression the working fluid is saturated and dry. If
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(5)

undercooling does not occur before expansion of the liquid refrigerant, find:
(1) C.O.P of the cycle. (2) if the liquid flow is 6 kg/min. find the capacity of
the refrigerator:

Pressures | Saturation | KJ/Kg KJ/ KgK

bar temperature he h, St Se
60 295°C 61.9 |208.1 | 0.197 | 0.703
25 261°C -18.4 | 234.5| -0.075 | 0.896

WIS Sl US 60 G2 A 25 Gl12efl HAUlEl A S1A S Y. 51 QUstell
uid 5151 UdlS] AqH 4 Qs B, %) [G5aS seeail [ArdWl uddi
s5(Ga1 aq «tell, dl 204l (1) Ussll C.0.P. (2) ¥ Udlsl udls 6
[sAVM[A2 SlU dl A5l &tHdl 21l

R | qM KJ/Kg KJ/KgK

R dluMlst he he S S,
60 295°C | 619 | 208.1 | 0.197 | 0.703
25 261°C | -18.4 | 2345 | -0.075 | 0.896

Describe three applications of comfort air conditioning.

5158 AR so5)2leflolel AL W1 3QUels] dled 53).

What is refrigeration? State the classification of refrigeration.

g2t 2f B2 As2Uete] ad{[52031 s1dl.

If a room temperature is 30°C and specific humidity is 13.5 g/kg air, then
find (1) Partial vapour pressure (2) dew point temperature (3) relative
humidity. (Take barometric pressure Pp=1.01325 bar)

%\ 1Us| dlUHlel 30°C Sld Wl ALSSH A% 13.5 g/kg Sdl Y, dl (1)
uRe{luE AU YRR (2) BLsN [Cigs] dlunie (3) lalld gulslél il

(QARAA[2S £61QL Py = 1.01325 WIR dl).
OR

Label various parts online diagram of split air conditioning system.

e ¥R seS)ledlol (MRHedl Elpel SIARAM U [dldy eilolla dud

5.

Describe the four processes of vapour compression cycle on P-V, T-S and P-
h diagrams.

P-V, T-S ol P-h w15[d0) U oIy A5t Usell AR UlsU e dlet
5.

Illustrate the following processes on psychrometric chart:
(a) Sensible cooling
(b) Heating with humidification
(c) Cooling with dehumidification.

URISIARS AL UR oflAefl Ulsu1d)e] aulet 52
(a) Asr{lwg 54l

(b) €121aL dlet gHlslslEelet

(c) [Sesl(s32lel dle g6l
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Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER — 5 (NEW) - EXAMINATION - Summer-2024

Subject Code: 4351903 Date: 18-05-2024

Subject Name: Thermal Engineering-11

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.

SNk W=

Q.1 (a) State the function of (i) Carburator, (i1) Crankshaft, and (iii) Flywheel.

s Uil (§) 510332, (ii) 352UL82, ¥ (iii) sdldcsld
(b) Explain the working of four stroke petrol engine with neat sketch.

2 A I5[dAS 4 215 U2\d WoRelsfl s1AU [l AHMA).

(¢) Following data were obtained during testing of 4 stroke I.C. engine. Speed =
450RPM, Stroke = 0.15m, bore = 0.1m. Mean effective pressure = 7.5bar, Brake
wheel radius = 0.3m, Brake load = 220N, Spring reading = 20N, Calculate (i)
L.P. (i1) B.P. (1i1) Mechanical efficiency.

4 215 1Y, . WeR)et HI2 ol Ywail 5oL HAE 8. RlS = 450RPM,
L5 =0.15m, 0112 = 0.1m, YA AUSIRS 64181 =7.5bar, WS cSld (AUl
= 0.3m, A5 415 = 220N, [Rid1 531 = 20N. AR 52\ (i) Fo515SS uldR,
(i) A5 UldR, (iii) HI5<(l54 c&ldl.

OR

(c) Following observations were obtained during trial taken on 4 Stroke I.C.

Engine.
Net brake load = 300N, Brake drum diameter = 100cm, RPM = 2000, Friction
power = 4kW, Trial time = 3 minute, Fuel consumption = 0.5kg, Cooling water
requirement = 21kg, Increase in cooling water temperature= 60°C, Calorific
value of fuel = 44000kJ/kg. Find: (i) Mechanical efficiency (ii) Indicated
thermal efficiency (ii1) Heat carried away by cooling water.

43215 16 . WeR)etell 214 eHUlel o{Aell wdGlsel «lltid U] 241dd
8.

A2 A5 dlS = 300N, G5 SH <ULy 100 cm, RPM=2000, &Nl UldR = 4kW,
214 HHY = 3[Hefle, HAdRl dURLRL=0.5kg, &SI ULQ{l=ll el o] b Uld
=21kg, 6SL ULQlell dluHlel Hi dd) dbIR] = 60°C, HdQleil 36 (55 dey
= 44000kJ/kg dl 2U4dl: (i) AiAS e&idl, (i) Se51¥eS UHd e&idl, (iii) &Sl
UIRl gI2L @8 gdldl d131e1) aseall.

Q.2 (a) State the purposes of Lubrication in IC engine.

ULE. Al Mool quildQUsial ql walldl.

(b) Compare 2 stroke and 4 stroke petrol engine. (any four)
2 1S 34 4 2215 U2ld Weeloil AW IUG] 2. (16Ul UR)

(c) Explain emission norms to control air pollution. Also, state the maximum
control limit of emitted elements as per BS6.
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(©)

(@)
(b)

a1 UeNBLA (1 (Ad 5dL HI2 Giosetell €120 (Emission Norms) 4Hos1d).
GURid, BS6 Y04 G [%d cecllofl HedH (AR Haulel dul.

OR
Define (i) Supercharging, (i1) Scavenging, and (iii) Knocking.
UL RId 530 (i) YU AT (i) Do), e (jii) wlLS1oL.
Compare EC engine and IC engine. (any four)
8.1, Wo)el W WLEY. ], Weetofl AAUIHR] 520, (516Ul UR)
Summarize the emitted gases from the IC engine. Also state the effect of emitted
gases.
1184l WeaHiell Geuosld diygaileil UlE]l wlelld)l. Geusld dlyuil«]
AR UL QI Ldl.
Define (i) Flash point (ii) Fire point (iii) Pour point.
U WALRI 5): (1) 2L UlEe2, (ii) 51U UlEe2, Wl (jii) U2 Ul&e2.

Draw a schematic diagram of gas turbine showing the effect of intercooling
with the name of each component and show the cycle on the p-v & T-s diagram.

AU W [EeiH i B2 slolefl 1R e2Lldd) BAELS SIALAIM €13] €35 L2 59
oAlH Guil. dell UIRASEA p-v & T-s SIAAIM UR &.21ld).
A constant pressure open cycle gas turbine plant works between a temperature
range of 15°C and 700°C and a pressure ratio of 6. Find the mass of air
circulating in the installation if it develops at 1100kW. Also, find the heat
supplied by the combustion chamber. Take Cp = 1.0kJ/KgK
WUA £ Al0N Ut UIRASE Y 20 [®el Wiz 15°C el 700°C il
dluHletell dslad Aa 6 «ll edlQl ARNdR a sIH 52 8. %1 d 1100 kW
UldR Gelel 53 dl gerldeledi s2cll salell HIY 2AHl. GURid, suiQlet
AroR gRLYZLULsA M ldd]l Gl 2Mld). Cp=1.0 kI/Kg K @l

OR
List the advantages and disadvantages of CNG as a fuel.
CNGell (AdRl dil3etl slel el AR slUel eQlid).
Draw a schematic diagram of a closed-cycle gas turbine with the name of each
component and show the cycle on the p-v & T-s diagram.
SELoY AIUSE AU 264 Feotell BAELS SIUIAM €17) €35 el se] ol1H duil. dell
ULRASEA p-v & T-s SIALALM UR £2Lld).
In a gas turbine plant, the air is compressed in a single-stage compressor from
Ibar to 9bar and from an initial temperature of 300K. The same air is then heated
to a temperature of 800K and expanded in the turbine. The same air is then
reheated to a temperature of 800K and expanded in a second turbine. Find the
maximum power that can be obtained from the installation if the mass of air
circulated per second is 2 kg. Take Cp = 1kJ/kg K.
A 2uleel WleeHi, edlad 1 bar &l 9 bar Yl el 300K il UGS
dlunieie]]l (Rolg-22% slluHL s1lel s vild 8. d % sdlad ugl
800K cllUHI 2M 5T 419 B o 2ud[getHl Aeiules saAlMi 1d B,
d % &dlad ugl 800K cllutlel s3lefl AM Sl w1 & uad UE) oflont
20419l W&ULeS sl 441d B, %) Uld AseSHI scd] sdlef HIA 2ke
€Y dl wilea 5U{12] QL. Cp = 1kI/kg K 4.
Recall the combustion chamber in gas turbine with a neat sketch.
29 WLS[AULD Y 264[©etell 51042001 1042 YHA),
Draw schematic diagram of VCRS with name of each component & show the
cycle on T-s & P-h diagram.
VCRS oi] BH2LS SIUIAM €13] €35 €259 ol lH qul. dell HIASEa T-s & P-
h SILIAM UR g2lld).
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(@)
(b)

The temperature limits of an Ammonia refrigerating system are —10°C and
30°C. If the gas is dry at the end of compression and there is no under-cooling
of the liquid Ammonia. Plot the system on the T-s and P-h diagram and calculate
the COP of the cycle. Use the following table for the properties of ammonia.

s WHI[AAL 8193201 AIASE -10°C Hal 30°C dlUHle 9 SIH 53 9.
s 2elell vid WHL[AUL Y5) € B WA udlel Wl lef WesR sE{lol aq
olefl. AU T-s Aol P-h SIRAUAM UR €12, dell AlASEsil CcoP 2Ll
WL (A Lol Q] HIR o1 Astl 20ietell GUANIL 531,

Temperature Enthalpy (kJ/kg) Entropy (kJ/kg K)
(°C) he he St Ste
30 323.08 | 1145.80 1.2037 | 4.9842
-10 13537 | 1297.68 0.5443 | 5.4770
OR

List the fuels used in gas turbine.

Ay euigetti duRldl Hulel Alel wiatid),
Compare between Hermetically sealed compressor and open compressor.

&H2lsd] les 51212 ua wluel 521l AR 52,

A VCRS cycle operates between -5°C and 25°C. At the end of isentropic
compression, the gas is dry and saturated and there is no undercooling of the
refrigerator and throttling of the liquid after leaving the condenser. So, find the
COP using following table for the properties of refrigerant.

W5 VCRS UIUSH -5°C el 25°C 4 51 5 . wIBALN[US s Qetsll
Ui A Ys) Wal AdH Sl WA 3§12 WS sl g «1efl dal
vdlels] $3e01u el tielR «{lswil uedl elefdal g 8. dl «{lAsil 5161sil
GUAAL 53] AIASE HI2 COP 20l

Temperature | Enthalpy (kJ/kg) | Entropy (kJ/kg K)

O he hg Sf Se
-5 158.2 1439 0.630 5.407
25 298.9 1466 1.124 5.039

Define (i) Heat Pump, (ii) Heat Engine, and (iii) Refrigerator.
A uALRId $20: (1) €le Uy, (ii) €le WeR)et, W (iii) I51%322.
Explain Psychometric chart with a neat sketch.

AULSSIARS UL2 u1s(d €13] Yuedl.
If a room temperature is 28°C and specific humidity is 12.6 gm/kg air, find (1)
partial vapor pressure, (i1) relative humidity, and (ii1) dew point temperature.

WS 1Usj dluHlel 28°C B al (AR gHlSIE] 12.6 gm/kg €dl B dl (i)
dRLNs] Hilels eIl (i) acla gHIsSIEl, dal dii) sy Uldee dluiel
QL.

Data from Steam Table

Absolute pressure in bar | Temperature in °C
0.015 13.04
0.020 17.51
0.025 21.10
0.030 24.10
0.035 26.69
0.040 28.98
OR

List the various properties of ideal Refrigerants.

w182l Agoseesatl (alay ARiuHlsl 4I€] Wstid).
Differentiate between Window Air Conditioner and Split Air Conditioner.

(dS) AR 55121612 Wal A2 B2 $S121e12 dRAA) dslad 21Ul
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(¢) Identify the Psychometric process O-A, O-B, O-C, O-D, O-E, O-F,0-G, O-H 07
from the below mentioned chart. (any seven)
12 colldd yleuiell ASIARS Ul5UL 0-A, 0-B, O-C, O-D, O-E, O-F,0-
G, O-H M. (518Ul Ald)

Sp. Humidity

Temperature

R R R R R L S



