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Second Semester Examination, 2004
Thermodynamics
. el Afarks : 70
Tirrmie @ 3 hours

Answer €. No. 1 which is compulsory zrnd
any five from the rest

THe figures in the righit-Fancd riraroirl friclic iles rrrerrfcs:

Usc of steam mables is permitted
L. Amnswer the following in brief an@ to-the-point

(answer of this gquestion are to be written at
one place) = 2= 10

( /) Explain what is meant by thermodynamic
cqguilibrium. =

(7)) Whatis areversible process 7?7 Which facror

cause internal irreversibility 7

(777} Show that the stored energy of an isolatred

System remains constant,
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Lrv) Which ofihe following devices are possible
and which are tmhpossible according to the
Kaelvin - Planck statement of the second
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) An mmvaentor clanans thart he has built an
 engine working between temperature
limits of 1000 K and 400K and having an
eificicnecyvy of 702 . Check ifhis Claim is valid.

{ vi) A diatomic gas (assumed ideal) . has a
CLoequalio 1-0391 KJ/kg—K. Find the valuc
of its spoecific gas constant R

5 Toom s/ TII=Cs To0r) = [ Clonwprdrrare=«d}
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( viF ove that, for =an adiabatic process,
dh — vdp.

( v77ir) An insulated rigid container has S kg of
air at 30 °C. A paddle wheel fitted in the
container agitates the air and wransfers

% 100 kJ of work to this air. What is the -
change in inteamal energy of thae aic 7

(rx) IDefine the critical point of o liguid. Whai
is the value of hy, at the critical point 2

(x 3} For o cvcle it was calculatrcd that

S -
ol -S I 3

Is such a cycle possible 7 Give reasons tor
WO _ATISWEL .

= Two tank=s A and B arec conuected through a valve =
which is initially closed. Tank A coniains 3 kg
of air at 2 bars and 30 “C. Tank B has a volumcoc

— of 1 m?Pand hasairat S bars, 40 "C. Now the valve
is openaed and remains open until the air in both
tank comes to a uniformm state. Heat transier to
the surroundings brings the final tempcerature Lo
27 “C. What is the final uniform pressurec if the
volume of the connecting pipes is nLglE\.lLﬂ 7 L O
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A liguid-vapour mixture of water is initially ar

a pressurc of 10 bars. When this fluid is heated

at a constant volume, the process passes through
the critical point. Determnine the quality at the
initial state. 10
10 kg of steam at S bar, x= 0-85 undﬂrgnﬂs P
constant pressure process until the tem T ar & 0
becomes 200 °C. Determine: (2) The '
done, ( £) Thechange inintecmalecncrgy, (<) 'I'h:::

heat transferred. 4 4+ 4 v 2
AT cnters a compressor at @ ratc ol O-72 ks /scoc
and at 1 bar, Z90 K. Thoe inlet velocily is O n/sco.
Air leaves the compressor at 7 bar, 450 K and
with a velocity of 2 my/sec. Heat transfer from
the compressor to ils surroundings occurs at a
rate of 3 kW. Calculate the power input Lo thco
COoOmprcessor.

Two reversible engines are arranized in series
as detailed below :

The first engine receives encergy from a rescrvoir
at Ty, and rejects energy to a reservoir at
temperature T. The second engine receives the
energy rejected by the first engine fr« — the i
reservoir at T and rejects energy to a resServoir

at tempecrature T, . Here T, =T =71, . Derive an
expression for the temperature T in terms of Ty,

and T, if the net work of the fwo cngines are
cqgual.
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7. ZKkg of steam at “4 bars, 80% quality is heated :at
constant pressure until ke Lemperalure i
250 °C. Cazalculate the hcecat mransfer and the
cntropy change. IT this hcat is supplied to the
Steam from a rescivesir At 300 "C, swhat is the

enlyopy change of the Universe i I < 3 +49
j’f ANSWEr s ruess o thre £ shleoryarings » =y

( 22 Uncdier arhar conditions the virork deorree By
4 SMSTeng eqguils U pdwv 2

Lfi{-) Showw that thie heat added to a Glosod syese: e BT
=2F SONSiantT et s Copuaal fize wlizens i,
ernidasaigzs, |

lrrr) Siate sineg - Sopadardan ghaes Principle ol increases
0L SNt raspyy .

IS Tet:h."I30°¢; L33 KR =5 oo
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