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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Note: 1. Answer any FIVE full questions, sele
<TL = at least TWO questions from each
</{’/ p
,\’2\ Use of thermodynamic data handlx&q}\ permttted

PART — A <\ﬂ x//
With a neat sketch, ei]glgu‘yt\he analysis of exhaust gaseg‘by Q;sat apparatus. (10 Marks)
Methane (CHj) is burn Jth atmospheric air. The anal&é{fof the products on a ‘dry’ basis
is as follows: CO, = 109 0,30,2"'\\2 37%, CO = 0. 53%,@%\‘87 10%.

i) Determine the combusﬁbn quatlon \\\5

ii) Calculate the air-fuel ratio. \ /\ E

iii) Percent theoretical air. \,, Y \v/ (10 Marks)
(/\\/

Derive the expression for the air st@f? hcy of a diesel cycle with usual notations.

State the assumptions made and represert the p}ocess on P-V and T-S diagram. (10 Marks)

A 4-stroke dual fuel cycle operates on 10/liters of air at 1 bar and 27°C per cycle. The
addition of heat at constant volume i&~ a%%\s d;for a maximum pressure in the cycle of 70
bar. The heat addition continuous fo‘i %» stroke. Calculate:

i) Pressure ratio _ \:\ ~57ii) ﬂdded per cycle
iii) Cut-off ratio \{ iv) Heat refested per cycle
v) Net work done L, )" vi) Therma e\fﬁcnency
vii) Power developed, whegren ine runs at 200 p Ly/za (10 Marks)
Briefly explain how the ed power of a multi- cylmge\ gmeasured (06 Marks)
Write a short note o nce sheet. v W (04 Marks)
In a constant speed (gér% ne operating on 4-stroke cycle a&‘j@ted with a hand brake. The
following observa;lgns weére taken: .
Brake wheel dlaﬁlete,r)" 600 mm Length of the mdl‘ea/ lagram 63 mm
Band thlckne§s<%\ Jmm Spring number = /ﬁ}m per mm
Speed = 450 Bore = 100 mm
Load on bat 577 00 N Stroke = 150 mm >
Spring balan y reading =30 N Specific fuel consumptlor(’—‘ 022 kg/KW-hr
Area 1nlsl\§cator diagram = 415 mm? Calorific value of fuel = 420Q0 /kg
Deter i) g/

\power ii) Indicated power iii) Mechamé é iency
1V)\I®} ated thermal efficiency v) Brake thermal efficiency Marks)

Wlﬁ? the help of a schematic diagram and T-S dlagram explain the work ?

egenerative vapour power cycle and derive an expression for its overall efficiency.
12 Marks)

In a steam power cycle, the steam supply is at 15 bar and dry and saturated. The condenser
pressure is 0.4 bar. Calculate the Carnot and Rankine efficiency of the cycle. Neglect pump
work. (08 Marks)
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5 a z@ the expression for the work done for a single stage single actiré” \fs.?(lyprocating
c essor with clearance volume. (Zf‘: V' (06 Marks)
b. Disc plications of compressed air, and derive an expression fay f’?e volumetric
effici /\o\y reciprocating air compressor. 6 \‘\/7‘0 (06 Marks)
c. A single-stage double acting air compressor is required to deliver 14m Of air per minute
measure 13 bar and 15°C. The delivery pressure is 7 bar dvtﬁ\’speed is 300 rpm.
Take the cl volume as 5% of the swept volume with c.gs%ression and expansion
index of n= culate: (u\\
. . N
i) Swept volu he cylinder Qi\\
ii) The delivery erature (f:\/\l”:./
iii) Indicated power.(f\}\{ QS \\ 7 (08 Marks)
\(\;/ N\

"y
6 a. Derive an expression f (\@é work output of a gas gur@\;%n terms of pressure ratio and
maximum and minimum-ter Bsrature Ts and T,. Héhce» show that the pressure ratio for
\
e

maximum specific work outpu%s s given by R, éﬁa—)

(12 Marks)
b. In a simple gas turbine cycle, the /cz/ ressf@@ressure ratio is 8:1. The maximum cycle
temperature is 827°C. If the compr it }Uﬂditions are 1 bar and 27°C. Determine per
unit mass of air. 0 ud
i) Compressor work ii) Turbing¢ work iii) Work ratio
iv) Cycle efficiency \)) [Sﬁgsgﬁg/é}r};qgnsumption in kg/hr. (08 Marks)
NG : Q/
7 a. With a neat sketch describe clearly "‘:\"Norkih{;’?’/gf a.vapour absorption refrigeration system.
QQQ o (08 Marks)
b. Write a brief note on properties ofrefrigerants. N ) (04 Marks)
c. A simple vapour compressi nt produces 5 tonngés-ofrefrigeration. The enthalpy values
at inlet to compressor, at, exit from the compressor, d at exit from the condenser are
183.19, 209.41 and 74.5@3/ g respectively. Estimate: “_5)
i) The refrigerant flow: N
ii) The COP 2&3} )
iii) The power required to drive the compressor and \S(?;
iv) The rate of e(‘]a\t%é ction to the condenser. ":’/9) (08 Marks)
e\ “N
8 a. Define: i) Saturated air ii) Dry bulb temperature i) Déw point temperature
iv) tive humidity ~ v) Specific humidity > (05 Marks)
b. Explain Pr%ﬂ.. )y ALy
i) Suymmeriair conditioning 370
i) Wi ir conditioning <‘>/><<}\\‘>(08 Marks)

c. Thecsling”psychrometer in a laboratory test recorded the following reading 5:“Dry bulb
temperature = 35°C, wet bulb temperature = 25°C. Calculating the following: N
ecific humidity ©

$>

elative humidity 7
£} Vapour density in air. A
Take atmosphere pressure = 1.0132 bar. (07 Marks)
* %k ¥ ¥ %
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