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(Time: 3 Hours) -1 [Total Marks 80]

N. B. : (1) Question No. 1 is compulsory.
(2) Solve any three out of the remaining five questlons
(3) Assume suitable data if required and state it clearly AT el Y
(4) Use of Steam Table and Mollier diagram is perrmﬁ:ed e G, ol

1. Attempt any four out of the following ..~ o g
(a) Define heat engine, refrigerator and heat pump N R Ny
(b) Draw a neat diagram of vane type leWer and "explaln lts w*: __ > ?"?;' "
(c) Define i) wet steam, ii) superheated Steam, ~iit) dryneSs fraction, ~ - -
1v) saturation temperature BB e S AR 3
(d) What do you understand hy mean tempcl'amre

mean temperature of heat addmon 1
(e) State the first law for a clesed systern underge gacl
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2. (a) A rec1procat1ng alr compreSsoraatakes m ‘“}{mm at J 11 MPa 20”C which it 10
Sl e e % B
delivers at 1.5.] °C to
pressure to 25(’_."?“:;'

| al _Ferc ler where the alr IS cooled at constant

(b)
(©)

10

A }%17 kJ/s from the 5°C reservoir, determine i) the rate of heat supply
:.,...1..' - seurce and 1)y e :t;ate of heat rejection to the 60°C sink.
entropy change of universe, if two copper blocks of 1 kg & 0.5 kg at 5

'I‘-'-

o 'd”f)"C are jemed together Spemﬁc heats for copper at 150°C and 0°C are

.......

K~ btainable by using one finite body at temperature T 5
> and a thermal energy reservoir at temperature To, T > Ty .
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(a)

(b)

(a)

(b)
(c)

(b)

A cyclic steam power plant is to be designed for a steam temperature at turbtne mlet_
of 360°C and an exhaust pressure of 0.08 bar. After 1sentr0p1c exp:«,mmon of steamjfj_‘i-:*_-
in the turbine, the moisture content at the turbine exhaust A8, netw tc exceed 15%.
Determine the greatest allowable steam pressure at: the mrbine inlet’ and calculatef

the Rankine cycle efficiency for these steam condltlcms Estlmate walse the Aean
temperature of heat addition. b f : V" Gt

Derive an expression of air standard efﬁc1ency fer Otto cycle. R
Define volumetric efficiency of a compressor. On what factors does r

.,

cycle. All the processes are reverstbie 1) sketch the =V,
11) find the heat received and heat rejected m the ' i :
the cycle. B o Y o 1 V&
Show that energy is prcperty of a system
Write Maxwell’s equattons. .

and the heat added is 1 6’75 MJ/kg
in kl/’kg, 11) the heat supplled atc n :
kg of au' rv) the cycIe ef 1
: g_‘pressor is reqmred to deliver 14 m3 of air per
'. 1 . b ’159C. The deltver pressure is 7 bar and the speed

300 rev ;mm 'Fakel Ie rance’ volume as 5% of the swept volume with a
o A compressum and rc_ an mdex of n'*== 1.3. Calculate the swept volume of the
o A "_;cyhnder the n re-and the indicated power.

**********5******
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