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Note : Al questions are compustory Part il of el
question is compulsory Steam tahle I8 allowedd

in the examination kall. Axsume suitable data

it required.

Unit-1
i IM“ warking principle of impulse turbine,

! \’S’)/m a stage of an impulse turbine provided with »
singteTow wrweT, The MEATT TIRITRTET-nT Me- tlady

ring is 80 om and the specd of ratation is 3000 rpay
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(c) A velocity compounded impulse wh_ce.ji has
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[2]
. . oyes from the nozzles with a velocity o
YT 55H1C5
" The steam 15 lc angle is 20°. The rotor bladey

i noZL
300 m/s and the in the blade channels

iction
are equiangular and duc to frictio
tive velocity of steam at oL

ty of the steam entering

itlet from the blades
the rela -

is 0.86 times the relative veloct e
the blades. What is the power developed in the &5

when the axial thrust on the blades is 140 N. M

p Or
two rows

of moving blades with a mean diameter of 70 cm.

The speed of rotation is 3000 rpm, the nozzle angle
is 16°, and the estimated steam velocity at the nozzle
outlet is 610 m/s.-The mass of steam passing through
the blades per second is 6-5 kg.
Assuming K = 0.872 and that the outlet angles of the
blades. are (i) first row of moving blades 18° (ii)
intermediate guide blades 22° (iii) second row of
moving blades 38°, draw the velocity diagrams and

calculate (i) Blade inlet angles (ii) power developed

 in each row of blades (i) Efficiency of the wheel as

a whole.

N : Unit-IT

r

\ 2';’{5 Define degree of Teaction.
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AR Ve e angly W he hlgde of person’s turbine is

Woamd Al vehoetty of Mow of steant is 0.5
e A W Mg yeloekty. Draw the velocity
AR BN A W gagating of one fixed and one
WRIWRIE AW Iibes, given that the mean diameter
wOThem At e wpeed of rotation is 3000 rpm.
UAh AN Ahe Il angle of blades if the steam is to
et 1 Blade channels without shock. 1 the blade
et W 84 o, the mean pressure 55 bar, the
sty and atirated, find the power developed in

e stage
Or

WY ) How does the losses in steam turbines are

chassified. Explain in brief.

o0 How the moving blade of reaction turbine is
ditferent from impulse turbine.

Unit-111

-~
AN Detine reheat factor.

14

14

t }w What do you mean by goveming of steam turbine?

Bxplain by pass governing with neat sketch.

"‘*'ﬁ.hhh comparison between nozzle and throttle

vontrol governing.
F-ME-S51
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4,

(c) (i) Deri :
M) _~<TIVe an expression for the optimum
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. % wyt ine
L) Bna i stage prssing componmbed tinpilse tarbing

A g Al a ey of 21 bar amd superhented 1o

A hemperatare of LIC, The exhanst pressure iy

D07 har and the overall rbine efficigney is 0,72,
Assuning that the work ix shared ll“““.\\"“l“ cen the
stages and the -.'mnlirinl; line is straight, estimate the
stage pressures, the eflicieney of each stage and the

reheat factor. hitp://www.prsunotes.com
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(1) Define work eatio and o
5 A opei gas turbine plant works between the fixed
absolute temperature limits JOOK and 1500K

absolute pressure limits be

the
mg 1 bar and 14 bar, The

-S . ' Il N . 4 N
1sentropic eflicicney of compressor is 0-85 and that

of turbine is 0.86. Estimate the actual the

o ! rmal
efficiency of the plant and the

. ower developed. The
calorific value of el i 4200 kj/kg p *

Ap II]] '1 [
. lln. ! ﬂtc

Or
pressure

" ratio for max; ' '
Fmaximum specific output in ide
Bas turbine cyoje
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() Write 1he LLLL T reheat and fntercoeling on

follkowing

Lo Compressy Wikl

2. Turbing Winkh

1 Heat addig ion

4. Heat rejection

5. Thermal efficiency ;
Unit-y

s \M slip factor. :

(b) A centrifugal compressor running al 9000 rpm delivers
600 m¥min of free air.

The air is compressed from | bar und 20°C to &
pressurc ratio of 4 with an isentropic cllficiency of
0-82. Blades are radial at outlet of impeller and the
flow velocity of 62 m/s may be assumed throughout
constant. The outer radius of impeller iy twice the
inner and the slip factor may be assumed ax 09,

Calculate the following :
(i) Final temperature of air
(i) Theoretical power

(iif) impeller diameters at inlet and outlet

F-ME-S52
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(iv) Widih of impeller at inlet

tv) tmpeller blade angle al inlet
Or

() iy Discuss surging, chocking  and stalling

phctcnencon.

\ /il;/r:'mnpmr: centrifugal and axial compressor.
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