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

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

50, will be treated as malpractice.

USN 1SMES3
Fifth Semester B.E. Degree Examin@ﬁ&i’, Aug./Sept.2020
Turbo Machi%%s§
Time: 3 hrs. ”ﬁ%@ Max. Marks: 80
Note: Answer any FIVE full questions, ché‘d tzg ONE full question ach module.
: odule-1

1 a. Define Turbomachine. With a n %k%é%ch explain the parts ofﬂ[‘ur%omachme (04 Marks)
b. Define specific speed of a pum “same in terms of Discharge,

Speed and head (06 Marks)

Discharge of a Runn %erate at 45m head and 1472kW power at same efficiency.
' ' (06 Marks)

‘of a compression process Interms of pressure
(06 Marks)

b. ial ﬂow compressor ;§ to@have a pressure ratio of 6.3 and test have shown that
- Onditions are 288°K, 1 bar. Find:
i
i)  Polytropic Efﬁmency
iii) Preheat factor. (06 Marks)
C. (04 Marks)

(08 Marks)
bme has theﬁ fo‘flowmg data: Power = 150kW,
= 20cm, Inner dlameter of the

4 a ve j i ax1a1 ﬂow compressor with symmetrlc inlet and outlet

1 08 Marks)
The mean Rotor blade (,\5129' of an Axial ﬂow turbine stage with 50% reaction is 210nvs.
Steam emerges from {he Nozzle inclined at 28° to the plane of the wheel with Axial
component equal to blade speed. Assuming symmetric inlet and outlet velocity triangles.
Determine the Rotor blade angle and utilization factor. Also determine the degree of reaction
. to make the uLlFZytIon maximum if the axial velocity, blade speed as well as nozzle angle

Temain the sani€) . (08 Marks)
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Module-3
Define: i) Blade efficiency  ii) Nozzle efficiency  iii) Stage,efficiency for impulse steam

turbine. (06 Marks)
Derive an expression for condition for maximum effici a reaction steam turbine.

(10 Marks)

In a 50% Reaction Turbine the blade speed gﬁnys dry steam at 1.5bar flows at S5kg/s the
blade angles are 20° and 35°. Find: i) Blade %ém ht which is 1/10 dlameter of the blade ring
ii) Power developed iii) Heat drop if stage: fﬁmency is 80%. e (08 Marks)
In a Parsons Turbine the axial velocitysef flow of steam is 0.5 tlm @: mean blade speed,

The outlet angle of the blade is 20°, meter of the blade ring js T.3m and the Rotational
speed is 3000rpm. Determine inl de angles, power develo%ed for the steam flow of
by drop if the stage efficie @y‘§%80% (08 Marks)

=

€ Module-4 P
ines #vith examples. A (04 Marks)
With a neat sketch, ex elton Wheel Turbme*«% (05 Marks) -

A Pelton Wheel is tobe’ designed for the followﬁ% specifications. Shaft power = 735kW,
head = 200m, spg 600rpm, overall efficiency = 0.75, the jet diameter not to exceed
1/10™ of the whe ameter, C, = 0. 958,@1@,& ed ratio = 0.5. Determine: i) Wheel diameter
ii) Number of l&t required  iii) D1amet§@r§0f Jet. 07 Marks)

»f/‘; /ﬁOR !
urbine has an outer, ﬁ%ﬁteter of 8m and i ’er@dlameter as 3m and deve10p1ng )
30.0 at 80rpm under a head”‘“ 12m. The dischat; %through the runner is 300m*/sec if
Hydraulic Efficiency is 95%. “Determine Inlet 'én(f Outlet blade’%angles Mechanical
Efficiency, Overall Efficiency. - (08 Marks)
A Francis Turbine hasmﬁﬁ“é&el diameter of 1m gt 1he entrance and 0 m at the exit. The guide.
vane angle is 15°. The Water at exit leave vane without any Pangential component. The
vane angle at the entfance is 90°. The he 30m and thearadial component of the flow is
constant. What Meuld be the speed ot;the wheel in rpm an@yane angle at exit? (08 Marks)

&

What is meaht by cavitation inCentrifugal pumps" W‘:%‘t are the causes of cavitation?

(08 Marks)

The Quter’ diameter of thwlmg@ ler of a centrifu aWpump is 40cm and width of the impeller-

at outl is Sem. The pumpe i8 Running at 800rpm and working against a total head of 15m. -

The S vane angle at outlet 1$40° and Mano fletric efficiency is 75%. Determine: i) Velocity of -

ng the vane iii) Angle made by the absolute
(08 Marks)_,

Define the%@llc)wmg terms of centrlfugal COmpressor:
i) Overall pressure ratio «_ 1i) Pressure co-efficient  iii) Slip factor  iv) Power factor.
&%@gﬂ% (08 Marks)
An Axial flow compr@;%: 'with 50%. Reaction is having a flow coefficient with 0.54. Air
enters the compressor, at"Stagnation condition of 1 bar and 30°C. The total-to-total efficiency
across the rotor is_0.88 pressure coefficient is 0.45 and the workdone factor is 0.88. The
Total-to-total pfésstire ratio across the rotor is 1.26. Mass flow rate is 15kg/sec. Calculate:
i) Mean rotor%bféﬁ speed ii) Rotor angles at inlet and exit iii) Power Input to the system
’ (08 Marks)

* %k %k k k
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