Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

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

USN | |
Time: 3 hrs
1 a
with respect to turboﬁipa h
b. Explain the effect of Reyno@ number on the performanqc ]
> I~ (04 Marks)
c. [Itisdesired to deliver 5 rfig’ /@ec at a head of 640 m in‘a. mgle stage pump.
i) Ifthe specific speed is not tp exceed 40, what ShouM be the speed of the impellers?
ii) Ifthe speed is reduced to 1450 rpm, how man % tages are required? (06 Marks)
2 a 'Obtain an expression relating static and

3

4

stagnation temperature for a perfect gas N (06 Marks)

b. An axial flow compressor has eight stages. ‘of equal pressure ratio of 1.35 and the flow rate
through the compressor and the overall efﬁuency are 50 kg/sec and 0.82 respectively. If the
conditions of air at the entry are 1.0 baa and 300 K Determine:

i) The state of air at the compressor exit

ii) Polytropic efficiency

iii) Efficiency of each stage

iv) Power required to drlve the €0 \‘mpressor assummg ,ﬁchamcal efficiency of 90%.
5) (10 Marks)

/ Module-2
a. Draw the veloc1ty tmangl@s at inlet and outlet of a turbo\ mai'}hme and derive the Euler
turbine equation w usuél notatlons » (08 Marks)

b. Inan 1nward ﬂov \guide vane at an angle
speed of:'g éfurbme is 300 rpm
OR \ﬁ
a. A 1adlax outward flow turbo machine has no inlet whirl. The blade speed at the exit.is twice

\at inlet. Radial velocity is constant throughout. Taking the inlet blade angle as 452 show

2 +cotf3,

thaf the degree of reaction is given by R = where [3; is the blade angle at ex(;_"t,w‘ith

respect to tangential direction. (10 Marks)
b. The impeller of a centrifugal pump has an outer diameter of 1.5 m. It lifts water at a rate of
2000 kg/sec. The blade is making an angle is 145° with the direction of motion at outlet and
the speed being 3000 rpm. Radial velocity of flow is 3m/sec. Find the power required to
drive the impeller. (06 Marks)
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\ Module-3 y
a. <Define and explain diagram efficiency and stage efficiency. 5 (04 Marks)
M:elg\)city compounded impulse wheel has two rows of moving blades-Wyith a mean
diamieter.of 70 cm. The speed of rotation is 3000 rpm and the nozzle angleis 16° and the

estirqz@fg“d:\steam velocity at the nozzle outlet is 610 m/sec. The mass ‘of steam passing
through the/blades per second is 5.5 kg. Assuming that the energy loss in gach row of blades
(moving @nd fixed) is 24% of the kinetic energy of the steam entering;the blades. The outlet
angles of ¥ X

1. First rc?m “i\“(rpoving blades = 18°
2. Intermediate¢’guide blades = 22°

moving blades = 38"

ii) Power developed in eééb\row of moving blades
a whole.

o

iii) Efficiency of the whee} (12 Marks)

OR
a. For a 50% reaction steam turbii?c;,iiéhow that oy

inlet and outlet blade angles, ocfziﬁd” are the a le$ with respect to fixed blades. (08 Marks)
b. A certain stage of a Parsons turbine consis f one row of fixed blades and one row of

moving blades. The details of the tuf ne’ 1S,
Mean blade speed = 107 m/sec
Mass of steam passing per second = 13.5 kg .
Steam velocity at exit from fixed blades=
Nozzle inlet angle = 20° )

Calculate the power developedf

o,

coefficient as 0.74 and the effici
blade channels as 0.92. /

1é stage-and-gross efficiency, assuming carry over

eii\@y?of conversi§j »f heat energy into kinetic energy in the
0312, (08 Marks)

/ Module-4
a. Derive an expression for.t s/hydraulic efficiency of a-
velocity, Vi, blade velocity, U and blade angles. (08 Marks)

N,

b. The supply to a sir‘)glé‘“ﬁbiz“pelton wheel is from a reservoir:3i 0’m above the nozzle centre
(Cy of nozzle =({ 7 through a pipe 67.5 cm diameter, 56 m long. Take friction
coefficient for the pipe = 0.008. Jet diameter = 9 cm. The blade speed ratio = 0.47 and
buckets deflect the water through 170°. The relative velocity of vi;a\tﬁ;r..’i\ﬁ* reduced by 15% in
passing over-the buckets. If the mechanical efficiency = 85%. Determine.the power given to

TUnheL, hyd{a\ﬁ{cﬁefﬁciency and overall efficiency. (08 Marks)

a. With Eifii\ t'sketch, explain the working of a Kaplan turbine. Draw the velos %ri\angles at
inlet:and outlet of the turbine. Also explain the function of draft tube. 08 Marks)

b. leié‘;»\f(\iifowing data is given for a Francis turbine. Net head = 70 m, speed = 600 rpim, shaft
;{’f)axg&jc;f = 368 KW, overall efficiency, no = 85% and hydraulic efficiency, Nn =9ﬁ%,ﬂow
“ratio = 0.25, breadth ratio = 0.1, outer diameter of runner = 2 x inner diameter of rusiner,
~“velocity of flow is constant at inlet and outlet and the thickness of the vanes occupy 10% of

the circumferential area of the runner and discharge is radial at outlet. Determine:

i) Guide blade angle

ii) Runner vane angles at inlet and outlet

iif) Diameter of the runner at inlet and outlet

iv) Width of wheel at inlet. (08 Marks)
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Module-5

o

- S,l(m%_,jthat the pressure rise in the impeller of a centrifugal pump when frigﬂ@na}{/‘%nd other

l0$s68 in the impeller are reflected is given by

ZLg[Vé +US-V¢ coseczﬁz]

3 and\ V;, are the velocity of flow at inlet and outlet, U :tangentlal velocity of

impeller at outlet; B, = vane angle at outlet. A\ (06 Marks)
A three stagé’céntrifugal pump has impeller 40 cm in decimeter-and-2.5 cm wide at outlet.
The vanes are @ < d\back at an angle of 30° and reduces thig;»é?i(c@mferential area by 15%.
The manometricx;\e\)fﬁéiency = 85% and overall efﬁcieng}t.\% 75%. Determine the head

generated by the pump When running at 1200 rpm and disa@gfgé\s 0.06 m*/sec. Find the shaft
power also. NS \\“\i\\;*/ (10 Marks)

77\ OR e
Explain the phenomenon of (i) surging  (ii) chocki g'in the centrifugal compressor.
B (06 Marks)
Define work done factor for an‘axjal flow compressor. (02 Marks)

An axial flow compressor of 50% reaction design’has blades with inlet and outlet angles

. . s ; L { S 9 .
with respect to axial direction as 45°-and 10 spectively. The compressor is to produce a
pressure ratio of 6:1 with an overall/isentropic efficiency of 0.85 when the inlet static
temperature is 37°C. The blade speed and axial velocity are constant throughout the
compressor. Assuming a value of 200 m/sec for blade speed find the number of stages
st (08 Marks)
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