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ntshuchﬂﬂs :
(i) The, Tks are indicated in the right-hand margin.
(i € are NINg questions in this paper.
1) Aﬁe,@t FIVE i ;
(iv) Ouess questions in all.
v U stion No. 1 is compulsory.
Se of steam tables and Mollier Chart is permissible.

Full Marks : 70

1. Choose the correct answer from the following
(any seven) : 2xT=14

{a) Which of the following is a low pressure °
boiler?

(i) Babcock and Wilcox
(il Velox
{Hﬂ Lamﬂnt

tﬁg’ Cﬂﬂhrﬂ:l

ich of the fﬂuﬂ‘Wing is used to heat

(b :';'i: feed WA bY using waste heat of

(- 5es
flu ir prgheatcr

heater
., Supe’
(i

{ Turn Over )

(2)

4] Economizer
(iv) Steam separator

() A steam nozzle converta

f) heat energy of steam ingg kinetic
energy

\_)'If potential energy of steam into
kinetic energy

fif} kKinetic energy of

mechanical energy

steam into

fiv) heat energy of steam into
mechanical energy

(d) In pressure velocity compounding
(i) moving blades are used
fn) fixed nozzles are used
(ti) fixed blades are used
T All of the above

(e) Maximum effliciency in reacuon steam
turbine, where « is nozzle angle, is

Mmsz 2u /(1 + cos? 2a)
(i) cos2u [l »cus? 2u)
fiv) cosie /2] /0 + cos? 2u)
(iv) cosa f(] + cos? 2u)
0AK /363 { Continued |}


C69
Typewriter
masterranjeet.com

C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle


(3)

i The Ctiticnl pressure  ratio of =&
Converpany nozzie is defined as

S the ratio of outlet pressure to inlet
Preasure of nozzle

M) the ratio of inlet pressure to outlet
Pressure of nozzle

fm) the ratio of outlet pressure to inlet
pressure only when mass flow rate
per unit arca is minimum

{iv} the ratio of outlet pressure to inlet
pressure only when mass flow rate
is C

f7) The eflect of considering friction losses
in steam nozzle for the same pressure
ratio leads to

fij increase in exit velocity from the
nozzle

Uﬁi}"‘ decrease in exit velocity from the
nozzle

(i) increase or decrease depending
upon the exit quality of steam

fiv) no change in exit velocity from the
nozzle

2 ™
0AK/363 { Tum Over )

( 4)

(W) In a steam power plant, the function of
a condenser is

L
atmospheric to  increase work

‘_Tq__,m maintain  pressure  below
output {from the prime mover

fii) 1o reccive large volumes of steam
exhausted from steam prime mover

{iii) to condense large volumes of steam
to water. which may be used again
in baoiler

fivr) All of the above

i) Draught produced by chimney is
described ar
i) induced draught

w{nf natural draught

{m) forced draught

fiv) bulanced draught

() In case of reaction steam turhine

fif there is enthalpy drop both in fixed

L and moving blades
(i} there is enthalpy drop only in fixed
blades

fiii) there is enthalpy drop only in
moving bladesg

fiv) None of the above
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(8) |5|

. ow Aare
MJ What is boiler draught? H 0 °C. The baromey,,

draughts clnssified? Explain In detail this point i:f CalculBte the p. - cods
76 cm of Hg. ) Nimym
tions of preheaters, _ ir pUMP in 3
“ ::::,ma:, T cnnﬁ;n:u.;lrhcatcprs? Where capacity of the :‘ P ur ext MM~ / min
r vapo r .
is reheater located? Draw & schematic and the n_‘msﬂ 0 acted wip,
dingram also. air per minute. 8

Discuss the effects of friction on the

3. fa) Why is there a need of makeup feed s. (@ performance of nozzlcs‘. Show these
water  treatment? Describe the cffects in T-5 and h-S diagrams, 6

treatment of feed water in briel. | '
fb) The full-load steam CONSUmMption of 5

fb) The effecive heat drop in a steam 11000 kW rurbo-alternator is measyred
turbine nozzle 13 606 kJ. The velocity of 10 be 49500 kg/h with steam conditions
opproach  is negligible. The inlet of 100 bar at the temperature of 500 °C
preasure of ateam is 10 bar and and exhaust pressurc of 007 bar.
tempernture 18 300 *C. The back Assuming on alternator efficiency of
pressure is 03 bar. The steam rate is 94% and mechanicnl losses due to
J kg/s. Find the nozzle efficiency, throat bearing friction, governor, etc., of 100
Area, exit area and gain in entropy kW, esumate the internal efliciency of
between entrmnce and throat, 8 the turbine, During a pant load

operation of the turbine, the steam
consumption was measured to be

4. (af Exploin the phenomenon of .
34000 kg/h with the same conditions at

A\ supersaturated expansion of steam
through nozzles, 6 the stop valve and at cxhaust
i Assuming the same alternator efliciency
(b) In a condenser, the ajr leakage is and mechanical Jogses ns obtained at
estimated © be 38 kg/h. The vacuum full load, determine the altermator
near the outlet 16 (he air pump is output under this condition. The
72:S cm of Hg and (e temperature at turbine is governed by throtting: 8
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(b}

?} s i':}

)

(7))

Differentiate petween impulse and
Teaction tushine. Show the pressure and
velocity disribution.

The isentropic heat drop in given stage
of a Multistage impulse turbine is
335 ki/kg of steam. The nozzle outlet
angle is 20°, The efficiency of the nozzle,
defined as the ratio of the actual gain in
kinetic energy in the nozzle to the
odiabatic (isentropic) heat drop is
90 percent. The mean diameter of the
blade is 955 ¢m and the revolution per
minute is 3000. The carry over factor
is 0 88. Blades arc equiangular with a
velocity coefficient of O-87. Calculate the
steam velocity at the outlet of the

nozle, blade angles and gross stage
efMiciency.

What are thc main methods of
goverming steam  turbines? Mention

vanous types of speed governors and
their relative merits and demerits.

The steam velocity at inlet 1o the Grat
stnge of a turbine having two-row
velocity compounded impulse wheel is
600 m/s and the mean blade velocity is

120 m/s. The nozzle angle is 16* and

20AK/a63
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(a)

(b)

20AK/363

(8

the exit angles for the first row of
moving blades, the lixed blades and the
second jow of moving blades are 18*,
21" and 35* respectively, Find the blade
inlet angles for each row. Find also for
cach row of moving blades, the driving
force and the axial thrust on the wheel
for a mass flow rate of 1 kg/s of steam.
Find the diagram cfficiency for the
wheel and the dingram power. What is
the maximum possible diagram
efficiency for a4 given inlet velocity and
nozzle angle? Take K =0-9 for all
blades.

What is circulation? Differentiate
betwern natural and forced circulatan
boiler.

A steam generator comprises of
cvaporalor (boiler]), superheater,
cconomiser and air preheater. The feed
walter enlers the economiser at 50 'C
Air enters the preheater at 30 °C and
lcaves at 150 °C. The steam is gencraled
in the steam drum at 100 bar, 0:99 dry
and leaves the superheater at 500 °C.
The fuel used is wvil, having ciorific
value 42 MJ/kg. The cvaporation rate is
10 kg steam per kg of fuel and the

{ Contmued )
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|9]

) :1 by mass,
air-fuel  rapig “: s::o! and pressure
Neglecting heat lo

o f; . c;.]Eculf'l‘ the heat U::tsr:, zcrt::
of fuel in each compor;_':cimcy.
Steam generator plant ¢

dvantages and

' the i ) :

\g'/w ;‘:::::n'mys of rcheating in utc;r:m
power plants. Discuss on the necessity

of adopting reheat cycle with high steam
pressure,

fb) A power planmt opcratcs on  the
Tegenerative cycle. Steam is sup-pltcd '_'o
the turbine at 80 bar and 400 *C. It is
exhausted tu cundenser at 0-05 bar. The
plant has two feed heaters where steam
extracted frum the turbine is direculy
mixed with the f[eed wilter,
extracied lrom the turbine
of 10 bar and 1'5 Lar.
mass of stearm cxtricted
Pressureas per ke m
urbine inlet, the
condenser per kg
turbine inlet,

Steam s
it a pressure
Dctermine the
Al cach of these
A58 flow at the
heat rejected n the
mass Now ap the
cvele efliciency angd
the gain in cycle cMliciency gyer a
Rankine cycle YPCtateq under the same
intial and fina}

| cundi[iun& Assume
CXpansion ol ste

am g isr:nt.rnpic.
LI

the
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