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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.

State the function of (i) Carburator, (ii) Crankshaft, and (iii) Flywheel.
s AUl (i) 5102322, (ii) 352UL82, ¥ (iii) sdldcsld
Explain the working of four stroke petrol engine with neat sketch.
2Re ALS[AUS 4 2215 Uld Weetefl s12iUsgd um=dl.
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)
I.P. (ii) B.P. (iii) Mechanical efficiency.
4215 WL1Y. . WeR)et HI2 «{1A Ywail 5oL HAE 8. RlS = 450RPM,
15 =0.15m, W12 = 0.1m, YR AUSRS L6118 =7.5bar, 615 cslel (Aol
=0.3m, A5 415 = 220N, (Rid1 531 = 20N. AR 52 (i) Fo5152S uldR,
(i) A5 UldR, (iii) HI5<(l59 caldl.

OR
Following observations were obtained during trial taken on 4 Stroke I.C.
Engine.
Negt?J 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 (iii) Heat carried away by cooling water.
43215 316 . WeR)etell 214 e HUlel o{|Aell wddlsel olltd U] 241dd
2]
A2 A5 dlS = 300N, G5 SH <ULy 100 cm, RPM=2000, &Nl UldR = 4kW,
214 HHY = 3[Hefle, HAdRl duRLel=0.5kg, &SI ULQ{l=ll el o] b Uld
=21kg, 6SL ULRlell dluHlel Hi dd) dbIR] = 60°C, HdQleil 36 (55 dey
— 44000kJ/kg dl 0e): (i) LIRS eldl, (i) SeSI¥es aHd e&idl, (iii) &Sl
UIRl gI2L @8 dldl d131e1) aseall.
State the purposes of Lubrication in IC engine.
ULE. Al Wewyelti guilbQUsiail ql walldl.
Compare 2 stroke and 4 stroke petrol engine. (any four)

2 215 Wel 4 215 U2ld WeReteil AW IHRI 521, (516Ul UR)
Explain emission norms to control air pollution. Also, state the maximum
control limit of emitted elements as per BS6.
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a1 UeNBLe (1 (A 5dL HI2 Giosetell 10 (Emission Norms) 4Hos1d).
GURid, BS6 Y04 G [%d cecllofl HedH (AR HAulel dul.

OR
Define (i) Supercharging, (ii) Scavenging, and (iii) Knocking.
UL Rld 53): (i) YU YIS, (ii) TdeR)L, A (i) <1511,
Compare EC engine and IC engine. (any four)
8.1, Wo)el W WL, ], Weetofl AUIHR] 520, (516U UR)
Summarize the emitted gases from the IC engine. Also state the effect of emitted
gases.
1184l WeaHiell Gusld diygaileil L€l wlelld)l. Geusld dlyuil«]
AR UL %Ll
Define (i) Flash point (ii) Fire point (iii) Pour point.
U LRI 53U (i) Q21 Ulee?, (ii) 132 UlEe2, Wl (iii) UIR 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 2H[EeiHi B2 slolefl 1R e2Lldd) BRELS SIALAIM €13] €35 U259
oAlH Guil. dell ULRASEA p-v & T-s SIAAIM UR &.2Lld).
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
YN 1R 1N el HI”SH Y 2W[®el W2 15°C e 700°C <il
dlUHletell dslad Aa 6 «ll 1@l ARNdR A sI1H 52 8. %1 d 1100 kW
UldR Glst 52 dl gerRlaleAti sl ealell Uiy b, GURid, $10421e
QruR gRLYZL ULsA M lddl Gl 2Mld). Cp = 1.0 kI/Kg K €l

OR
List the advantages and disadvantages of CNG as a fuel.
CNGell LadBl diletl slael #a IR sl euld).
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.
SEILo ALASE A 2 [Setell BNELS SIALAIM €13) €35 el Sof ol 1H Ul el
ULRASEA p-v & T-s SIALALM UR £2Lld).
In a gas turbine plant, the air is compressed in a single-stage compressor from
1bar 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.
Ay 2uleel WleeHi, edlad 1 bar &l 9 bar Yl el 300K il UGS
dludietell Ridle-22% sIA™ML 5121 s w1d 8. d % sdlad ug)
800K cllUH el 21H $cULH] 211A B el 2t [BeiHl WeUleS SAH w1d B
d % &dlal Ugl 800K dluulal §31eil a4 sd Ui 41d & wa Ul ol
20419l W&ULeS sl 41d B, %% Uld AseSHI sl sdlef HIM 2kg
€Y dl wilea 5U{12] QL. Cp = 1kJ/kg K 4.
Recall the combustion chamber in gas turbine with a neat sketch.
29 WLS[AULD Y 264[©etefl 51042001 1042 YHA).
Draw schematic diagram of VCRS with name of each component & show the
cycle on T-s & P-h diagram.
VCRS of] B02LS SIUIAM €13] €35 €l 5e] ol lH quil. dell HIASEa T-s & P-
h SIAIAM UR e2Lld).
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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 AIUSE -10°C Hal 30°C dlUHlel dA SIH 53 D,
s1)2elell id WHL[AUL Y5) € B WA udlel WHeflUle] WesR s6lol eq
olefl. U T-s Aol P-h SIRUAM U €12, dell AlASEsil COP 2Ll
WL (A Lol Q] HIR o1 Astl 20ietell GUANIL 531,

Temperature Enthalpy (kJ/kg) Entropy (kJ/kg K)
(°C) h hg Sf Sfg
30 323.08 | 1145.80 1.2037 | 4.9842
-10 135.37 | 1297.68 0.5443 | 5.4770
OR

List the fuels used in gas turbine.
Y 2 1©=U dURIdL BRIl ALE] t4eild.
Compare between Hermetically sealed compressor and open compressor.

&H2lsdl Ales s121R wa WUel 519206l M MG 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.

5 VCRS UlASE -5°C A 25°C 4 513 52 B. w19A2\[US 51D2Uetell
Ui A Ys) Wal AdH Sl WA 3§12 WS sl g «1efl dal
vdlels] $3e01u el tielR «{lswil ugdl elefdal g 8. dl «{lAsil s161sil
GUAL 53] AIASE HI2 COP 20l

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

(°C) hy hg St Sq
-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.
LRI 5 (i) €le Uy, (ii) €le AWeR)st, ¥4 (iii) 51w
Explain Psychometric chart with a neat sketch.

AULSSIARS UL2 uLs(d €13] Yued).
If a room temperature is 28°C and specific humidity is 12.6 gm/kg air, find (i)
partial vapor pressure, (ii) relative humidity, and (iii) dew point temperature.

WS 1Us| dluHlel 28°C B al (AR gHlSIE] 12.6 gm/kg dl B dl (i)
dRlNs] HileLs ety (i) acla gHlsSIEl, dal diii) sy Uldee diuiel
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 AyRiulsl 4I€l Wstid).
Differentiate between Window Air Conditioner and Split Air Conditioner.

(dS) AR 55121612 Wal A2 W2 $S121e12 dRAA) dslad Ul

07

03

04

07

03

04

03

04



(c) 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)
13 eQuldd yleHiell Uus1A2s syl 0-A, 0-B, O-C, 0-D, O-E, O-F,0-

G, O-H W1 (518Ul Ald)

Sp. Humidity

Temperature
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