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Important Note : 1. On completing your answers, compulsorily draw diagonal cross linés on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Turbomachines,
Time: 3 hrs. é‘*%ﬁ - Max. Marks:100

Note: Answer any FIVE full questions, selg%%‘mg atleast TWO questio

F

gzs ' from each part.
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/5. PART—A P
a. Define Turbomachines. Explam %ﬁbffect of Reynolds number on it. (06 Marks)
b. Define Unit quantities in turbﬂ'na&hmes and obtain express1on for them. (08 Marks)

c. A turbine is to operate under a,whead of 30 meters at 300 fpm. The discharge is 12m’/S. If the

efficiency is 85%, det ”ifuirxine the performance of: the turbine under a head of 50 meters.
- (06 Marks)

a. Obtain the relatlon between stage efﬁmeno% and overall efficiency for expansion process

and compare them “j“m% (12 Marks)
b. Define Polytroplc efficiency and stage éﬁﬁy;i"‘ency for a compression and expansion process.
(08 Marks)

(Alternate form of Euler ="tur %e equation with velocity triangle. (06 Marks)
b. Calculate the absolute velocities’ and power developed. for a 50% reactlon stage axial turbine
if the mean blade dlameter is 60cm. The max1m1;m utihzatlon factor i 1s 90% and steam flow
rate is 10kg/s. . / %o (08 Marks)
c. Write the velocity trlan e-for the following cases w1th conditions : "’
i) Blades are radial at inlet and discharge'is. rad1al at outlet for aturbine.

ii) Discharge is Ax1a1 at inlet and blades "hre radial at outletg;w i

(06 Marks)

a. In an iward: ﬂow rad1a1 hydrauhc tur bme degree of reaéﬁon 1s ‘R’ and utilization factor

“e’. If the velocity of flow is conw%“ant and non whxrl component at outlet, show that the
mlet Nozzle angle ‘a;’, is given by

& (10 Marks)

5 ‘?ﬁmm'

”"’“"S%tﬂgow that % er cos oy for an ag@;h flow turbine with maximum utilization for a

- Q][( <
gt

“_ degree of reaction R = / Where U+ Blade speed  ;

V= Absoluftﬂéwelocny of H,0 at‘%ief ; o = Guide blade angle at inlet. (10 Marks)

J .

PART-B

a. Prove that for a Parson’s reaction turbine velocity triangles are symmetrical when the
degree of reaction is 50%. (10 Marks)
b. In a single stage.impulse turbine , the diameter of the blade ring is 1 meter and speed is
3000 rpm. Thessteam is issued from a nozzle at 300m/s and the nozzle angle is 20°. The
blades are equlangular If the loss of relative velocity at outlet is 19% to that of inlet. Find
the power developed in the blading when the Axial thrust on the blades is 90N. (10 Marks)
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A Kaplan turbine is to be designed to develop 8000 f'8p. The net available head is 10
meters. If speed ratio = 1.8 , Flow ratio = 0.6 , efficiency = 70% and the ratio of
diameter of runner to d1ameter of boss is 2.}5%1’1@8 the diameter of runner, speed and

specific speed. \ (10 Marks)
Obtain an expression for power given to runner and hydraulic efﬁcwncgy in Pelton wheel.

(10 Marks)
Explain Manometric head in centrlm@gﬁgﬁmp with equatlons v/ (06 Marks)

With usual notations, obtain an exabr@gslon for pressure rise in ah impeller of a centrifugal
pump. (10 Marks)
Find the number of pump re to take water from a@ well under a total head of
100 meters. All pumps are idéntical and are runmng at 1000?’“ rpm. The specific speed of each
pump is 30 and the rated.capaCity of each pump is 0.2m s. , (04 Marks)

Obtain an express1o ressure ratio in a centr%ﬁigal COmpressor. (10 Marks)

Slip factor = 0 sentropic efficiency =
Assume absol w}velocmes are same. C I”W
1) Temp

>

Outer diameter of blade tip = SOOmm

ii) The static pressure ratio.
(10 Marks)
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