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Tme : 3 Hours] T [ Full Marks : 70
GROUP - A |
( M ultiple Choice Type Quesiions )
1. Chocse the coimecs altenuatives for the followt’ng": . | 10x1=10
i Whici: i ilic following is an intensive thermodyn. .o:i:: Lroperty ?
a) | Voiurns b) Temperature '~
¢) M:iss d) Energy. E::]
#)  For «n L1ev.rsible process, change in entropy is |
a  greates than dQ/T b)  less than 4Q/T .
c  zero B ' d) equal to. mQ/T ' [:::]
) Durlug ‘hrotiting, which of the following quantity de :m not change ?
a] Inderel eneréy | b)  Entropy .
o Prossuce o d  Enthaipy. - L
iv)  Wok du’n& in a free expansion is , l » o
a)  Pestlive b)  Negative
J Zeo 4 Maxin. | ]
v) A cycle 'éfii;h constant volume heat additidn and corﬁstant volume heat rejectic.1
is ‘
a | Otio cyile | b) Diesel cycle
c Joule cycle d) Rankine &;/cle, | :_j
V) Triple poini i a pure substance is a point at which

a) - dquid sod vapour coexist

b) $0.¢ a4 vapour coexist

c) so.ud aiid Hqu:d coexist , .

d) all tl.ree phases coexist. | N l—_gwﬂl
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4) ; s unoulix‘s equatlon deals \th he conservaﬂon of

g
A%

4  Mass i

¢;  Energy

Vit - C-Jrfxtinui'ty%q‘;atibﬁ is basedonthep;mclple of conservation of

& Mass S - b Momentum

R .’ B \&“': R ook S ) . "'”i"',..

£ Phot tuleis used for: mgasuring

%)
e

9 sStaie ofﬂuidr Coie oy Velexty of fud
:Q;) - Density of ﬂ’uld T - .d)  Viscosityof fluid. [ o J
o) Dynamic viscosity has dimenslons of
g ML-bT-2 ¢ g MTlL-liTol
' GROUP - B
( Short Anower Type QueeLans ) o
": Answer any three of the followin L ‘ 8»t: 1
2.  Stai. the first law of thermodynamics for a closed systgn undei'going e cycle n S
. process. - N ‘ | :

3. ‘::‘;Ea;ln th¢rmodynamlc equﬁlbﬂum

4, ‘Ihe fluid flow 1s given by V xzy? + yzz - 2 xyz + yz2 ) k. Show that thls 3 a .
of possible steady mcomprﬁsslblc flow. Calculate ‘ihe velacity, ar.d accelera: m* -
(2,1,8). . o ' vl

5. ' [raw a block diagram of vapour compression reirigeration cycle and also “tcv -
0. respo.iding P-V and T-S plots. ’ | ‘ ' ’

v.  Dive Bunoulll's equation form first principies; stating th.e assumptions.
12 lain PM:-1 and PMM-2. |
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b)

c)

b

10. &)

b)

GROUP - C
( Long Answer Type Questions )
Answor any three of the following. 3x 15 = &%
Which is a iaore effective way of increasing the efiiciency of a Carnot engine to
increase scurce temperatue ( T, ), keeping sin!: temperature ( T, ) constant cr

to decrease T, keeping T, constant.

State Cla::sius inequality.
A mass of m kg of liquid ( specific heat = C p) at a temperaiure T, 1is mixed with
an equa! nuss of the same liquid at a temperature T, (T, »7,) and the system

is tizermally iusulated. Show that the entropy char e of the universe is given by
+T
2

7
v !
2m(,p!( —

| and prove that this is necessarily posiiive, 3+2+10
N TS S _

Derive the expression for efficiency of an Otto cycle and show the process or

p-V and - planecs.

For the same compression ratio, explain why the efficiency of Otto cycle s
greater thun that of Diesel cycle,

In a diesei engine the compression ratio is 13 : 1 and fuel is cut off at 8% o th
stroke. Fiiid the air standard efficiency of the engine. Take v for wr = 1.4,

A gas occupies 0.024 m 3 at 700 kPa and 95"'0; it is expanded in the non-flow
process according to the law pv1-? = constant to a pressure of 70 kPa aftcr
which it is heated at a constant pressure back to its original temperature.

Sketch the prdcess on the p-V and T-s diagrams and calculate for the whoie
process ‘he work done and the heat transferrec. Taks C p =1,047 and

C, = 0.775 kd/kg K for the gas.

A rigic ciosed tank of volume 3 m 3 contains 5 kg of ‘et sicam at a pressure of
200 kPa. The tank is heated until the steam becumes dry saturated. Determine
the pressure and the heat transfer to the tank. - ‘ 8+ 7
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‘Wme the steady flow enérgy ‘equation for a %tmﬁe ,,team entering and bi &if
slzata leaving a.control \gq;ymang explal tqc various terms.

At the iulec to a nozzle, g.hq enthalpy of e uid pa»bsmg ts 3000 kd /%2 uie
viloctly is 60 m/s. At the exit, the eutaalpy is 2762 kJ/kg The nuzzl: 1<

- norizontal and. there is negligible heat lOS»::

' ) TFindthe velocity at thie nozzle exit _ o s

1ll. &

1 .":)
12. :3)
. o)

.ii)i The inlet area is 0.1 m 2 .@nd the sgecific volume &t tnle’ s © 187 m SILg

Find the mass flow rate. ;
#  If the specific volume at the nozzle exit is 0,498 m 3/kg, find : = et ar ar.
of the r.ozzle. e ) , ‘ v Y

I)‘,rlve Euler's equation.of motion along « étreamliae
A venturimeter has inlet. and throat diameters of .300 nim aix d 150 mir. V.

- flows through it at the rate of 0.065n: 3/% and 1he differential gauge is ¢2fle .

13. ¥

b

' w"

by 1.2 m. The specific gravity of the riariometric liquld is 1.6. Determin: th
wefﬁcient of discharge of the ventunmeth S

A i jet of water from a 25 mm diamcier nozzle is directed vertically upw-r: is ,

‘“,.suming that the jet remains circuiar ﬂnd neglecting any loss of eneryy, wil
will be the diameter of the jet at a pcint 4.5 m above the nozzle, if the jet le \fE
thie nozele with a velocity of 12 m/s - - Eriw

& circular disk of dtameter d 1s slowiy rotzied a a liquid of visCosity p at a -nia..

Uistance h from a fixed surface. Desive an expression for the torqu- |
vcessary to mamtamanangular velociyyw '

/ﬁstinguxsh Letween the follow :

} : laminal and turbulent flow

4 compressible and mcompresslblc fluid

i:i:i} static pressure and stagnat,lon pressure

' i&?"} viscous and mviscid ﬂuid Lo | 743
Vrite short notes on’ any three of the followmg : 3% ‘)
:»s} Pitot tube C v

L Orifice meter

2} Point function and path function

a;  Streamline, streakline and pathline.

Y END
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