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vealing of identification, appeal to evaluator and /or equations written eg. 42+8 — 50, will be treated as malpracrice.

completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Fifth Semester B.E. Degree Examination, Dec.2013/Jan.2014
Turbo Machines @

"C¥me: 3 hrs. Max. Marks: Q0

Note: Answer FIVE full questions, selecting
at least TWO questions from each part.

PART — A
The@rformance of a turbo machine, for incompressed flow, like wager turbines, pumps,
fans a6 hlowers depends on density of the fluid p, speed of \&h’\g N, characteristic
diameter gravity head (gH), discharge q, Power develope viscosity p of fluid.
Taking p, B D as repeating variables. Using Bucking%\ theorern. Obtain non
dimensional co@ients and explain their significance. | ; (12 Marks)
Define specific spéed of a water turbines used practically.” (03 Marks)
A hydraulic turbine working under a head of 100 meters develops 16.5 MW while runming at
300 rpm. What is the specitic speed of the turbine? Name the type of turbine. (05 Marks)

An outward flow turbo machine, radial in shape, has the outer diameter twice the inner

diameter. Fluid enters without w@ inls{ d the inlet vane angle is 45°, With the help of
the velocity diagrams at inlet ari t show that the entropy transfer per unit mass

E = 2(cotP, —2) and degree of onR = [%
outlet to the rotational direction! ;ﬁ (10 Marks)
In an inward flow water turbine, the water enters the runner through a guide vane at an angle
of 30° and at velocity of 30 m/s. The inlet diameter i1s 1.8 m and the outlet diameter is half
the inlet diameter. The water leaves the runner at an absolute velocity of 3 mv/s at an angle of
130° to the wheel tangent, with a slight positive whirl. Find the power developed by the
turbine if the ﬁeha}ge is 0.4 m’/s and also the blade anglem\g;uet and outlet, If the speed

of the turbing.l 00 rpm. @, (10 Marks)

Deﬁnq\;t?[ization factor € and degree of reaction R of an axial bine and give its

matieinatical expression. e (06 Marks)
M 2

Show for an axial turbine, €= i}’ —V; - . (06 Marks)
V. =RV

The following data refer to 50% reaction axial flow steam turbine, with steamn rate

10 kgs/sec Inlet velocity = 250 nv/s, Inlet guide vane angle = 30°, Outlet angle of blade =

26°, Rotor velocity, tangential = 180 mvs. Find i) Utilisation factor € ii) Axial thrust 7 1)Y
Power output (08 Marks

} where B, is the vane angle at

With the help of TS diagram, obtain the expression for total to total efficiency of a
Compressor as,

P
Ty [Pr” vy — 1]

P, . .
Ney =————— where P_ = —2and y = ratio of specitic heats (08 Marks)
Ty =Ty, I
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4 b. Anair compressor has the following data:

!

o O o

Inlet total pressure = 1.02 bar
Exit total pressure = 1.5 bar
Inlet total temperature = 300 K
Total Exit temperature = 340 K

Calculate 1) Isentropic efficiency 1) Polytropic efficiency. (08 Marksj
7 c. Ifthe degree of reaction is zero for an axial turbine , what will be the shape of turbine
06 blade and the theoretical relative velocity at inlet and outlet of rotor passage. (0?b
7
PART - B
5 aOOJ sing contmmty equatlon and energy equation for a circular flow passage sh ,

ﬁ_d_P _ ’I..
A P ny

For 1sentropic flow of a perfect gas for compressible flow with usual notations and show that

shape of a subsonic to supersonic steam nozzle shape. (10 Marks)
Explain the phengmena of surging in compressors. 0y~ (05 Marks)
Explain slip fac(% COMPressors. \ Z/ {05 Marks)
Explain : i) Priming %4}, Cavitation  iii) NPS applicable to centrifugal pumps.
(08 Marks)
A centrifugal pump has the@l@owing data:
i) Suction head h;=5m
i) Delivery head hy =35 m
iti) Head lost in suction pipe = 1 m
iv) Head lost in delivery pipe =4 m
v) Diameter of suction pipe = } k¢
vi) Diameter of delivery pipe cm *{9
vii) Manometric head = 50 D
viii)Manometric efficien 0% -
ix) Overall efficienc @
Find i) Power at dls{h rge end it) Power avallable to impeller
iii) Power required for the motor drive iv) Total suction head
v) Total delivery head. (12 Marks)
Show for an axial flow steam turbine with degree of reaction 0.5, like a Parson reaction
N 2
tl-uaf%‘: the maximum efficiency is { lficos 2(11 } where a; is the ﬂ?@b angle to the
. cOs” o, Nl
ections of rotation. / * {10 Marks)
A single stage impulse turbine has a diameter of 1.5 m and running at 3000 rp nozzle

angle is 20°. Speed ratio is 0.45, ratio of velocity at outlet to inlet is 0.9. The outlct a;jgle of
the blade is 3° less than inlet angle. Steam flow rate is 10 kgs/sec. Draw the velocnt)
diagrams and find the following : i) Velocity of whirl ii) Axial thrust iii) Blade angles iv)
Power developed. (10 Marks)

With neat sketches, explain any four of the following:

Runner shape of Kaplan turbine from hub to tip.

Purpose of Draft tube in reaction water turbines.

Semi-ellipsoidal pelton turbine shape for best efficiency.

Classification of hydraulic turbines based on specific speed.

Various efficiencies of a water turbine. (20 Marks)
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