¢ blank pages.

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

50, will be treated as malpractice.

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

Compare the Turbomachines and positive Displacement machmes
Define Specific speed of the Turbme Derive an expression for spemﬁc speed of the turbine.

Define and explain following S.pe"gz:lﬁc Quantities
1) Flow coefficient

tempera‘tm'e féspectively P, and Pz-are the pressure at iniet_and outlet respectively.

- flow rate 2m’ of w,aterf’sec

1 a.
b.
c:

2 a
b.

3 a
b.

4 a
b.

Derive an equation H = ki

: U, cotf,

11) Head coefficient  iii) Pov&er coefficient.
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Max. Marks: 100

(05 Marks)
(06 Marks)

(09 Marks)

(10 Marks)

1 bar and 15°C and compressed

ﬁmconstant and equal to Sm/s. Flow 1s radjal at exit. Find the power output for a volumetric

(10 Marks)

-kQ ~fé§Radial outward flow devices (centrifugal pump), where
, y&ﬁefe H is pressure head , Q is discharge , V» = tangential

-=-@2 are diameter, width of the blade and B, vane angle at outlet
— Q curve for centrifugal pump using above equation.

(10 Marks)

In a mixed ﬂow compressor handling air at 16000 RPM, the stagnation temperature of the
air at the compressor inlet and outlet are respectively 27°C and 215“(3 The absolute

absolute veloclgy is 0.93 times the tangential impeller speed. If the mass flow rate of air
through the impeller is 15kg/S and the specific heat of air assumed to be constant. Find the
Impeller“dlameter and total power input. C, for air = 1.005 kJ/kg K.

1 of2

(10 Marks)
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PART-B
Explain the term “Compounding” in Steam Turbine and also explain necessities of
Compounding. (06 Marks)
In a Curtis stage of Turbine Steam enters the first row of moving blades at 700m/s. The
outlet angles of the nozzle, the first rotor blade, the stator blade and the last rotor
respectively 17°, 23°, 19°, 37°. If the mean blade speed is 160m/s and the blade coefficient
is 0.93 for all the stages and steam flow rate is 162 kg/min. Estimate 1) Power developed in
the stage ii) Rotor efficiency - i) Axial thrust iv) Tangential force on the
blades. ' (14 Marks)

Show that for maximum efficiency, the speed ratio is 0.5 for a Pelton wheel. Further derive

an expression for maximum efficiency for a Pelton wheel. (10 Marks)
A Francis turbine is required to develop a power of 330kW under a head of 30m while
operating at 350 r.p.m. If overall efficiency = 80% ; Hydraulic efficiency = 88%
Speed ratio = 0.75 ; FElow ratio = 0.25 and Ratio of outer to inner diameters = 2. Calculate
the stator and rotor-angles and dimensions of the runner. (10 Marks)
Define and derive an expression for Minimum starting speed. (06 Marks)
Explain the phenomenon of Cavitation. (04 Marks)

Find the pressure rise in the impall& of centrifugal pump through which the water is
flowing at the rate of 15lit/s. The inner and outer diameters of the impeller are 20cm and
40cm respectlvely The widths of the impeller at the. mlet and outlet are 1.6cm and 0.8cm.

impeller vane angle at outlet is 30° Neglect the losses through the impeller. (10 Marks)
Explain the term slip and slip coefficient wﬁ:h ‘velocity diagram-in centrifugal compressor.

(06 Marks)
Explain the phenomenon of Surging in Centrifugal compressor. (04 Marks)

The first stage of an axial flow compressor develops a pressure ratio 1.2:1. The inlet
pressure and temperature are lbar and 31°C respectively. The stage efficiency of the

V,
compressor is 83%. The flow coefficient —- T = 0.47. The velocity diagram 1s symmetrical

. . . : . : .. AV
and_at mean radius. The ratio of change in whirl velocity to axial velocity -v“—= 0.5.
;

Determine the compressor speed if the mean diameter 1s 50cm. (10 Marks)
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