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Fuil Marks : 70
Time : 3 hours
Answer any stx questions including Q. No. 1
which s compulsory

The figures in the right-hand margin indicate marks
Use of standard tsbles and charts are permitted

. Explain all questions : 2x 10
(@) Airat S00K, S00kPa is expanded to 100 kPa
in two steady-flow cases. Case | is athrottie
- and case 2 is a turbine. Which has highest
exit temperature ? Why 7
l Alhkhlbeqvoylhh adiabatically
® filled with air from 20°C, 100 kPa until it is
full. Is the final larger, equal to,
or smaller then ? Does the final T

depend on the size of the cylinder ?
(6) Aroom is heated with a 1500 W electric
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heater. How much power can be saved 7 If s
heat pump with & COP of 2.0 is used instead 7

(d) A computer chip dissipates 2 kJ of electric
work over time and rejects that as heat
transfer from its $0°C surface to 25°C
ambient. How much entropy is gencrated in
the chip 7 How much, ifany, is gencrated
outside the chip ?

(e) Aninventor claims to develop an adisbatic,
steady flow turbine such that entropy at the
exit is less then éntropy at inlet. Is the claim
true ? Justify.

() The shaft work in a pump 1o increase the
pressure is small compared to the shaft work
in an air compressor for the same pressure
increase. Why 7

(g) Does a reversible process change the
MUMBMMM?

() A heat engine receives IOOOWbenll'
1000K and gives out 600 W us work with
the rest as heat tranafer to the ambient. Find
the first and sccond law efficiencies.
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2. (o) Avessel having a volume of S m’ contains
0-05m’ of saturated liquid water and 495 m’
saturated vapor ot 01 MPa. Heat is
mmmhevmlh filled with
saturated vapor. During the process the
vessel is lifted to a height of 100 m at
constant velocity from the ground. Detcrmine
the heat transfer for the process. 5

(b) Oxygen at 300 kPa and 100°C is in a
piston/cylinder arrangement with a volume
of 01 m'. It is now compressed in a

process with cxpoaent 1= 1-2 to
« final temperature of 200°C. Calculate the
heat transfer for the process. s

% (a) A750-L rigid tank, incially contains water st
250°C, which s S0% liquid and 50% vapor,
by volume. A valve at the top of the tank
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temperature remains constant. Find the
wmmmwmw
mmwuhmmum 6

(O] Adi!\’aﬂ'.hllkmuloo&hud
;ooxm-mdvofmmmm
cross-sectional area of the diffuser is
le’.MMd&kamm’.
Mmmnbdqhzown,bemhe
Mu&tmdwofmew. )

4. (@) Alr 2 300 K and 100 kPo with a volume
o-ln’hwudhlnnubllm
mmuwomo&m
the final pressure and volume. 4
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