50, will be treated as malpractice.

ImportantNote : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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-~ With usual notag 0

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

”‘3‘;:

turbo-machine and a positive
(08vMarks)

Define a turbomachine. List any six differences between
displacement machine. a
Indentify the following as power generatlng or power absorbmg turbo-machines. :
i) Kaplan Turbine
ii) Centrifugal blower
iii) De-Laval turbine ,
1v) Axial compiessor / (04 Marks)
A 1/4™ scale turbine model is tested under'a: head of 10m. A full scale turbine is required to
work under a head of 28.5m and turns at 415rpm. At what speed must the model be run if it

develops 94kW and uses 0. 96m’/s of water at this speed? What power will be developed
from the ﬁgll scale turbine? Name the type of turbine. ) (08 Marks)

ngmﬂwﬁt

With h-s diagram, show that reheat factor in a multi- ‘ta,ge turbine is greater than unity.

(08 Marks)
Define :
1) Total to total eff'“ c1ency
i1) Total to static'efficiency for a pow EER T
Generatlng turbomachlne with h-s d' ram. (04 Marks)

Find :

1) Overall efﬁelency A
Polytropic efﬁc1ency ‘
iii) Pre-heat factor (08 Marks)

Module-2 N
d velocity trlangles derive alternate form of Euler turbine equatlon 33

and identify the eon{ponents of energy transfer. - (10 Marks). - - s
Define ut1hzfat1<)n factor for a turbme Derive an expression relating utilization factor with
the degree of reactlon ; (10 Marks)

OR

A radial outward flow turbomachine has no inlet whirl. The blade speed at exit is twice that -

at inlet. The radlal vﬁglomty is constant throughout. Taking the inlet blade angels as 45°,

2+ CotB,
4

show that the de o ee of reaction R =

to tangentlal dlrectlon (12 Marks)

1of3

, where B, = Blade angle at ex1t w1th respect o



18MES4

At a stage of an axial flow impulse turbine, the mean blade‘*dlﬁmeter is 80cm and the speed
is 3000rpm. The absolute velocity of the fluid is 300m/ fand is inclined at 20° to plane of
wheel. If the utilization factor is 0.85 and relative V@lorén}?@ at rotor exit is equal to that at
inlet, determine :
i) inlet and exit blade angles ‘
ii) power output in kW for a mass flow rat;e%flKg/ s

iii) Sketch the inlet and outlet velocity tr1angle (08 Marks) :

i) Velocity compounding
ii) Pressure compounding (10 Marks)
In a de-Laval turbine, steam'flow from a nozzle with a veloc1ty of 1200m/s. the nozzle angle
is 22°. The mean blade speed is 400m/s and inlet and outlet angle of blades are equal.

The mass of steam ﬂowmg through the turbine 1s 0.25Kg/s Calculate :
i) Blade angle a ;ijnlet and outlet ¢
1) Tangent1al*’*force on blades
111) Power developed

(10 Marks)

} OR . '
Derive an expression for. ‘maximum blade efficiency of a single, sfé“ée impulse turbine in

exit. . ® @ (10 Marks)
The following partlculars refer to a Parso eaction turbine consisting of one ring of ﬁxed
blades and one nng of moving blades. The mean diameter-of
: ocity to the blade is '300m/s. The blade outlet angle is
Calculate : :

A
%

1) Blade inlet angle
ii) Tangennal force
111) P()wer developed

Y e velocity coefﬁc1ent. B2= Blade angle at exit.

If overall efficiency is 8?)% C, = 0.98 and speed ratio = 0.46.
Find : i) Diameter of ]et

- 1i) Total ﬂow‘;élsn m’/s

2 of 3

5 2

uming identical blade's»and relative velocﬁl%% are same at inletand

(10 Marks) ..

u ' (10 Marks)
A three jet Pelton wheel 1st requ1red to generate lOOOOkW under a head of 400m The blade
angle at outlet 1s 15° anfl reduction in relative velocity over the blade (buckets) is 5%

. i) Force exe éd by jet on the buckets ‘ RS G L ¢ k(l(‘) lVIarkS)‘:.,."
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Explain the fu_nctioning of a Kaplan turbine with
“diagram. Draw the velocity triangle of Kaplan turbine.

18MES54

OR _ ; .
elp of a sectional arrangement
- (10 Marks)

Define the following efficiencies of a hydraulic turbi
i) - Hydraulic efficiency i

i) Mechanical efficiency ; :
iii)y Overall efficiency . i . (06 Marks)
action turbine. ; (04 Marks)

Explain the functions of a draft tube in a rea

R ~ Module-5 R L el
What a primary? Why it is reqtﬁ{ife" 9 Explain how primary is'achieved in centrifugal pump.
: : gy, ¥ g, © (04 Marks)
pal of multi stage centrifugal pumps in i) series ii) parallel.
y » (08 Marks)
A centrifugal pump is running at 1000rpm. The outer vane angle of the impeller is 45 and
the velocity of flow at the outlet is 2.5/s. The discharge through the pump is 0.2m’/s, when

s

pump is working ',gkg"aipsit %a head of 20m. If the n}an“'csmetric efficiency is 80%, draw the outlet
velocity diagram and calculate : A ? ’

i) Diameter of impeller at outlet

o

With sketches, éxplain the prm

v
k-

ii) Width'of impeller at outlet (08 Marks)”
gy ~ OR ;
Explain the phenomenon of surging as applied to a cen rifugal compressor. (06 Marks)
What is slip and slip factor in a centrifugal compressor? Derive an expression for the same.
A - iy~ ; ' (06 Marks)

A centrifugal cdmpress’f‘qb wnmng at 5950rpm:hav%ng an impeller tlpdiameter of 100cm:has
a mass flow rate of air as 30Kg/s. The tq}gl\ﬁges"sure ratio 1is 2.12’5. The pressure at the inlet -
is 1 bar and temperature is 0.9 and the mechanical efficiency is.97%. Find : ‘
i) Total efficiency P @ V

i1) Temperatgl*’é of air at exit i

iiiy Powerdnput needed

iv) B&g%g,ure coefficient

R o

(08 Marks)




