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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4351903 Date: 25-11-2024
Subject Name: Thermal Engineering-11

Time:

10:30 AM TO 01:00 PM Total Marks: 70
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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.

Comparison between 2 stroke and 4 stroke petrol engine.

22215 Wal 4 2215 Uld (o0t A AW IR 52,
Write classification of Reciprocating Internal Combustion Engines.

AWZET0L Soee1d 5164200l We)ote] A5 cud).
Explain the working of Four stroke petrol engine with neat sketch.

AR LS URle WeRelo SIA YELS ByU UL& AHHd).

OR
A single cylinder four stroke engine has the following data:
Cylinder diameter = 30 cm
Piston stroke Length = 40 cm
Indicated mean effective pressure= 2.6 bar
Engine speed = 600 rpm
Mechanical efficiency = 80%
Find:
1) Indicated power in kW 2) Brake power in kW

Ridle RifEesR 812 21s W=l «{1AsAl 321 B:
[Rieos2 ey = 30 A.HL

[Ueet 21s dudles = 40 Q.M

8o51%2S Hlol WUSIRS eIl = 2.6 WIR

W [+2¥+1 %SU = 600 rpm

Ai[Es sI&HAL = 80%

QL

1) kW Hi 8e5152S UldR 2) kw Hi &l UldR

Define following term:

1) Freezing point 2) Viscosity 3) Fire Point

of|Aet| Qlogal AUALRIA SR

1) 13321 Ulge2 2) [Reldtidll 3) §1UR Ul

Explain LPG fuel system conversion Kit.

LPG §4u14 (e Soclobet (52 yHomd).

The following details were found during the testing of the 2 stroke I.C. engine. Then

find 1) indicated thermal efficiency 2) brake thermal efficiency 3) BSFC. BP=23kW,
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Fuel consumption = 7 kg/hour, Mechanical efficiency = 0.8, Calorific value of fuel =
21000kJ/kg.
2 3215 1.C <l ulell ex(Malet «{1Asfl (dord) wild] sdl. 204l 1) gesI3es ayd
sideidl 2) als 4Hg siletidl 3) BSFC. BP=23kW,
HURlell quRlel = 7 [5Al/56Ls, AiAS siigHdl = 0.8, HuRls] 36355 Yeu =
21000kJ/Kg.

OR
Write application of Gas Turbine system.

AU euilpet RireHsl Wyt quil.
Write advantages and djsadvantages of closed cycle gas turbine system.
SEIRS UIASE AU 2 lgel [MReHell §leL ol AR§IAUEL QUdl,

Compare CNG and LPG as alternative fuels and draw schematic diagram of CNG
Sequential injection system.

dsleys 648l did CNG M LPG ol dwiHell 52 3 CNG [Rsal-=1ug
8908 52et (UUell 2S1A[2S SIULALM €.

With a neat sketch explain Spark Plug.

YELS BU UL LS 9| Yuextd).
List different types of evaporators used in VCRS and explain any one of them.
VCRS Hi duzldl [alde uskRetl &cluer «il ALEl oletidl wa dHiell 16Ul A1 s
YHodl.
Air is compressed from 1 bar to 5 bar in a refrigeration plant that operates on the Bell
Coleman cycle. The initial temperature is 10°C. After compression the air is cooled
in the cooler at 25°C before expansion to the atmosphere
(1 bar). Then find 1) Theoretical C.O.P 2) Net refrigeration effect ( take Cp = 1.005
kJ/Kg.K and C, = 0.718 kJ/Kg.K)
Wd slaNel A1USH U Ulddl (5%t WelleaH| edl 1 WIR &l 5 612 Yl As[RUd
U B, URIMS dluHlel 10°C 8. s121et U] dldIcRRIHL (ARl uédi sdlel
25°C UR SERU[ 69 SdAIM] w1d 8
(1 WR).2UH) 1) elA2lse C.O0.P 2) A2 A3t MU ( Cp = 1.005 kI/Kg.K
3l Cv =0.718 kI/Kg.K 4l)

OR
Define following psychrometric terms:
1) Dry air 2) Moist air 3) Humidity
o[ Aell HIASIARS 2Ave] cUlvALRIA 52

1) Yl edl 2) Awaloil edl 3) d
Write Short note on capillary tubes used in refrigerators.

Asw2Mi duidl 3Ug3l e uR 251 «lly qul.

If a room temperature is 28°C and specific humidity is 13.6g/kg air , find 1) partial
vapor pressure 2) relative humidity and 3) dew point temperature.

of] WRSIHE dlUHlsel 28°C €lU M A1SSU A% 13.6g/kg €dl €, dl 1) wil2s
dRLU1e} £618L 2) AU Ay 4 3) 150 [64g dlUHLet Al

Draw the Otto cycle on the P-V diagram and name the four sequential processes.
P-V WL5(d U 23] A5 £1R] Had YR sHS UlsA 1A o1 w1l

Write purpose of governing and explain any one governing method of 1.C.engine.
dldel? oll &q Uil 344 1.C.engine ol SIEURL A5 AAds{[o] Ueg(d AHM).

In a gas turbine plant, air enters the compressor at 15°C and atmospheric pressure. The

pressure ratio is 5. Then high-pressure air enters the combustion chamber. Where its
temperature is increased to 695°C. This hot air then enters the turbine. where it undergoes
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adiabatic expansion. Find the thermal efficiency of the turbine and the power generated
for air flowing at the rate of 1 kg/s.

AY 2uil®el \WleeHi, edl SIUML 15°C WA dldldRfld ewlQHi uaQl 8.
e 181 ARIHR 5 8. ugl G ew1Qldlul] edl s:6dQ1el 1M WALl 52 8. i
Aof dluHLet 695 (S AU Yl el 21U 8. 241 AU sdl Ugl 2w (el UdLl
530, ol d NSARS ([dad el U &l 8. 26 [8eleil e SIAHAL 3
1 (5A1/A55e11 €2 dé&dl edl Hie Gaust Al Al 20l

OR
What is knocking in the S.l.engine?

S.1. A [e%etH oAl(521 Q) & d AHdl.

State the advantages and disadvantages of liquefied hydrogen as a fuel.

6eQl di5 (@(5a816S cloSloelell §Iel 1 AR§IALL QL)

Explain vapor absorption system with diagram and write advantages of vapor
absorption system.

15(d A1 QU WUt fleH YHMd) Biel QUR oAU Yet AU <l
SLAEL dull.

Write Short note on open cycle gas turbine system.
Ul UIASE AU 26 18et (12U UR 25| ol dull.
Write Short note on Split air conditioning system.

[ 212 se5l21eflol (ReH U &8l <l cudl.
Classify the Air conditioning and list the application of comfort air conditioning systems.

AR sesleleflole a5l 520 WA 5168 W2 se5l2ledlol [HUe1l Gulals] ULEl
Welldl.
OR

Show the following processes on a psychromatric chart:

1)Sensible heating 2) sensible cooling

3) latent heating

URUSARS ULE U o1 Asfl Ul5A1) vidldl:

1) Alnd €l 2) Al1uid gdal

3) Qee2 sl[éal

Write merits and demerits of alcohol fuel.

B [E5161d WHONARIeL QL el W) eul.

An ammonia refrigerator operates between -5°C and 25°C. at the end of isentropic
compression, the vapor is dry and saturated. Under cooling of liquid ammonia does
not take place and throttling of liquid takes place after coming out from the
condenser. Find the theoretical coefficient of performance (C.O.P) solve an example
by drawing the cycle on T-S diagram.

Properties of Ammonia
Temp. Enthalpy KJ/KG Entropy KJ/Kg K

hf hfg hg Sf Sg
-5°C 158.2 | 1280.8 | 1439 | 0.630 | 5.407
25°C 298.9 |1167.1 | 1466 | 1.124 |5.039

A [l A2 -5°C Wal 25C dA s1H 52 B, WIsAs2LUs 51QUetell id,
ARLO YDS Wl AdH B, Udlel WU [AUL o v{s2 5[d21
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el o1ef] v4el sedeuH 2] Ws12 Il U] Ul lElo] ele(Got el B, siletHd el

Aegilds olis 2MH) (C.O.P) ¥al T-S SIAIAM €13
Properties of Ammonia

Temp. Enthalpy KJ/KG Entropy KJ/Kg K
ht hig hg St Sg

-5°C 158.2 |1280.8 | 1439 | 0.630 | 5.407

25°C 298.9 |1167.1 | 1466 |1.124 |5.039
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