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MECHANICAL ENGINEERING—II

Time : 3 Hours Maxtmum Marks : 160

Note ~— Attempt total five questions. Question No. B is

compulsory. Use of caleulator, stoam tables, Mollier

dingram, psychometric chart and refrigerant

property table is permitted. Azeume missing data,

if any, suitably.

1. (e What do you understand by entropy 7 Derive the

expression for the “inequality of Clausiug” related

to entropy. Also discuss the physical significance

of the sxpression, 16
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A heat exchanger increases Ithe temperature of the
incoming ajr ﬂuwing ata velocity of 40 m/s, from
20°C to B00°C, The air after hegt exchange goes
to a turbine at g same velocity apd expands until
temperatce falls tg B00°C. After turbine air at
velocity of 70 m/s is taken to nozzle whepe it furthey
expands until temperatirs teaches to 45070 Iy
flow and Cp of air is taken ns 4 kgls and

1005 kel respectively, find .
& Rate of heat teangfer in heat exchangey,

() Power developed in turbine and velocity af exit
of nozzle, assuming there is po heat loss in

the ayetem. 15

Derive Euler's equation of motion of fluid and Wit
the same in X, ¥ ang % directions. Show that
integration of Buler's equation results into Bernoullis
equation. Also mention the eonditiong fcrrappiicabil'.ilar

of Bernoulli's equation. 15
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Atotal of 15 liters per sscomd of oil 1= pumped through
two pipes in parallel, one 15 em diameter and other
13 em in diameter, both pipes being 1600 meters
long. The specific gravity of the oil is 0.97 and the
kinematic viscosity 9 cm? per second. Caleulate the
flow rate through each pipe and the power
requirement of the pump assuming overall efficiency

of pump as 80%., 15

Dervive generalised equation for work done and

efficiency in case of simple impulse ateam turbine.
Also find out the condition for maximum

efficiency. 15

A velocity of steam entering a simple impulss turbine
iz 900 m/e, and the nozzle angle is 25°, The mean
peripheral velocityof blades is 300 m/= and blades
are aymmetrical, find ;

() Blade angles for entry without shock.

B.T.0,
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{if}  For mass flow of 0.8 kels, disgram pawes and

efficioney,

(i) If the relative velocity i reduced hy friction
to 0% of that of inlet, estimate axial thrust,

dingram power and efficiency, 15

Explain impravement in efficiency and work ratio
of gas turbine by incorporating intercooling,
régemeration and reheating. Alse diseuse theiv

limitations 15

Diry steam at 400°C is lowing through a steel pipe |
of 15 cm outer diameter and 13 em inner diameter.
The ateel pipe is located in a lavge room and ia
covered with 7 om asbeatos insulation of conductivity

070 WimE. The surroundings are at 2000, For the

" inner pipe surface convective heat transfer coefficient
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is 600 Wim®K and for the suter surface it is
10 Wim?K which includes radiation and
ponvection. The emissivity of the surface is 0.86.
Find :

i) Heat transferred per meter length of the gipe,

i) Equivalent radiation film coefficient

(i) Conveetive heat transfer coefficient for outer

surface,

Assume thermal resiatance offered due to steel pipe

neglected, 15

Explain the importance extended surfaces (fina).
Drerive the generalised equation of heat transfor from,
& rectangular plate fin of uniform eross-section and
extend the equation for a fin with insulated

end, 15
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Air at 20°C is flowing along a heated flat plate &'-t
140 at a velacity of 4 m/s. The plate is 3 m long
and 2 m wide. Caleulate local heat transfer cosfficient
at x = 0.5 m and heat trancfer from first 50 cm
of the plate: Take air properties at 77°C,
density 0,998 kg/m® specific heat at conatant
pressure 1,009 kdlkg C, kinematic viscosity
20.76 % 107 m%s, conductivity 0.03 WimK, Prandt]

Mo, 0697 14

Explain abzorption refrigeration system und derive
the expression for C.0.P, Also discuss the effect of
generator, condenser and ambient temperature oo

C.OF 15
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A building has HSH gain 310 kW and BELH gain

100 kW as eocling lead. The building ia to be

maintained at 25°C and RH 60%. Outdoor air is

at 28°C and 50% RH, and 10% by mass of air

supplied to building is outdoor aie. 1f the aiv supplied

to the space 13 not to l:-e_ at temperaiure lower than

158°C, find :

]

)

G}

(i

Minimum amount of air aupplied to the space

in mds.

Volume flow rates of return air and axhaust

1

. ot silneibyd mb aoiteirenD
air or outdoor air.

aaa tnlos Yo aoitesilitl] @ ()
Btate and volume flow rate of air entering the

cooling coil.

Capacity, ADP, BPF and SHF of the cocling

coil. 15
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7. {g) Explain boiling water reactor nuclear power plant,

alan disenss its merits and demerite. 15

) [Hzsuzsing the need of a fuel injection system,
cxplain various fuel injection systoms, being

used. 15
8. Explain any four of the following : 30
il Hecond law efficiency
(i)  Turbulent flow through pipe
(it} Boiling and condensation
iy  Free and froced convection
I:u]l. Cavitation in hyd1;au]1ﬁnj].ur_rbmas

vy Utilisation of Hnlar Energy for generation of
wl gl e i e i wolt s

electricity.
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