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Note: i) Answer FIVE full questions, selecting at least ONE full question from each unit.
ii) Assume suitably missing data if required
UNIT - |

1 a. Derive Euler’s turbine equation and hence obtainditernate form of Euler turbine equation. 10

b. An inward flow radialreaction turbine has axial discharge at outlet wititlet blade ang
45°.The radial velocity of flow is constant. Thexd® speeat the inlet is twice that at e»

Express the energy transfer per unit mass and elexjreeaction in terms of inlet angta. 10

AssumeV,, =(29C)y2 . At what values ofx; will the degree of reaction be zero and unity?

What are the corresponding values of energy trafsfeinit mass?

2 a. Define: 4
(i) Degree reaction i) Utilizatidactor
b. Show that utilization factor is,
_ ViV °
2= V2 — RV2
1 2

c. Water enters on inward flow turbine at an andl22? to the tangent is the outer rim and lei
the turbine radially. The speed of the wheel is B0 and the velocity of flow is consta
3 m/s. Find the necessary angles of the blades teeimer and outer diameter of the turk 10
are 30 cm and 60 cm respectively. If the widthhaf wheel at the inlet is 1&n. Calculate th

power developed. Thickness of the blade can besntgl.

UNIT - 11
3 a. With a neat sketch explain the working of principfea Pelton Turbine. 6
b. Define:
(i) Hydraulic efficiency (i) Voletric efficiency of a hydraulic turbine. ‘
c. For a Pelton wheel the speed is 900 rpm, the spatsal is 0.448. The availableead it
100 m. The discharge through the nozzle is 40cltée coefficient of velocity is 0.98. If t
overall efficiency of the turbine is 0.8 find; 10
(i) Power developed (i) Specific speed
(i) Blade speed (iv) Impeller diatee (v) Jet diameter
4 a. For a Pelton turbine prove that the, :% 10
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b.

8 a.

A Pelton wheel is to be designed for a head of 6@vhren running at 200 rpm. THeeltor
wheel develops 95.55 kW. The velocity of buckeDi45 times the velocity of the jet, t
overall efficiency is 0.85 and efficient of velocis equal to 0.98. Find the diametdrthe jet

diameter of the wheel and the number of buckethenvheel.

. What is draft tube? Explain the functions of a titalbe.

Derive the expression for the efficiency of theftirabe.

A Francis turbine working under a head of 260 metligys 16118 kW at a speed G@dn. The
volume flow rate through the machine is #snlif the outer diameter of the wheel is tn%anc
axial width at the inlet is 13.5 cm. Find;

(i) Overall turbine efficiency (ii) Hydraulic effiency (iii) The inlet angle of guidalades an

the rotor blades. Assunmgo = 0.98, velocity at the exit of the draft tube &7 m/s.

. With a neat sketch show the sectional arrangenfemaplan turbine.

A Kaplan turbine produces 58,800 kW under a he&bah which has an overall efficiency
90%. Taking the value of speed rafie 1.6, flow ratioW = 0.5 and huldiameter is 0.35 time
the outer diameter. Find the diameter and the spe#t turbine.

A conical draft tube having inlet and outlet diaerel.5 m and 1.75 respectively dischart
water at outlet with a velocity of 3 m/s. the taehgth of the draft tube is 6.5 m and InSs
immersed in water. If the frictional losses in drafbe is 0.25 x velocity head autlet.
Calculate the pressure head at, the runner outiteeHiciency of draft tube.

UNIT - IV

. Explain the need for compounding. Explain pressorapounded impulse turbine.

10

In a Parson’s turbine running at 1500 rpm the abé enthalpy drop for an expansion is

63 kJ/kg. If the mean diameter of the rotor is 100. Find the number of moving ro

remained. Assumg stage as 0.8, blade outlet angle 20° and spdedrat

: . . _cos‘a,
Show that the maximum blade efficiency is givemRy, ... =

(1+C,K).

One stage of an impulse turbine consists of a eaam one ring of moving blade. The noz

is machined 22° and the blade tip angles are [&sth 3

(i) If the velocity of steam at the exit from thezzle is 660m/s find the blade speed ¢
diagram efficiency neglecting losses.

(i) If the relative velocity of steam is reducey b5% in passing through the blade ring,

the efficiency and end thrust on the shaft wherbthde ring develops 1700 kW.
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9a.

10 a.

UNIT -V
Explain:
(i) Static head (i) Manometric head.
Explain the various losses occurring during operatif a centrifugal pump.
A centrifugal pump having outer diameter equal to 2esnthe inner diameter and runnin
1000 rpm working against ahead of 80 The velocity of flow through the impeller is ctan
and equal to 2.5 m/s. The vanes are set back angle of 40° at the det. If the oute
diameter is 50 cm and the width at the outletdsnb Calculate;
(i) Vane angle at inlet
(i) Work done by the impeller on water per second
(i) Manometric efficiency
Explain:
(i) Monometric efficiency
(i) Mechanical efficiency
(iif) Overall efficiency of a centrifugal pump.
Sketch and explain different type of centrifugahqucasing.

. A centrifugal pump is to discharge 0.118/snof water at a speed of 1468n against a hei

of 2.5 m the impeller diameter is 25 cm and itstivigt the outlet is 5 cm and manometyics

75%, calculate the vane angle at the outlet.

* * * %
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