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I nstructions to the candidates:

1) Answer Q¥or @2, Q.30r Q.4andQ.5o0r Q.6.

2) Figuresto the right indicate full marks.

3) Useof scientific calculator is allowed.

4) Assume data wherever necessary and mention it.

5) Draw neat and suitable figures wherever necessary.

Q1) a . Define Turbo Machines. Give clasSificationof Turbo Machines. [4]
b) A jetof water 5cm diameter meving wittravelocity of 25 m/sec. Strikes
horizontally a single movingnvane, mieving in the direction of jet with
velocity of 16 m/sec. The Xane deflects the jet through 130°. Find the
axial force exerted by thedet omthe vane. Also find the velocity and
direction of water at outiet/Neglect friction. [6]
OR
Q2) @ Prove that the work-done’per second on a series of moving curved
vanes by ajet of water striking at one of the tips of the vane tangentially
is given by, Work done/gec = paVv [V  +V ] X u. 14]
b) A jet of water of diameéter 70 mm moving with velocity 20 m/sstrikesa
fixed plate in such away that the angle between jet dnd,the piate is 60
degree. Find thejorce exerted by jet on platein follawing cases:  [6]
1)  Inthedirection normal to the plate
i)  Inthedirection of jet.

Q3) @ Explaintheconstructional detailsof Pelton WWheel (turbine). [4]

b) A Pelton turbineisrequired to work undér/a head’ of 250 m to develop
20 MW at 375 rpm. Considering speed ratiolof 0.46, jet ratio of 10,
mechanical efficiency of 94%, angle of deflection 165 degree and nozzle
coefficient as 0.97 determine the number e ets, diameter of runner and
number of buckets. Assume bucket frigtion factor of 0.88. [6]

OR

P.T.O.

https://www.sppuonline.com/


https://www.gjustonline.com/

Q4) & Deriveexpression for Unit speed andnit Discharge. [4]

b) Double Jet Pelton Wheel has a specific speed of 14 and is required to
deliver 1000 kW. Theturbineis spplied through pipelinefrom areservoir
whose level is400 m above thenozzles. Allowing 5% for frictional loss
inthe pipe, calculate: [6]

)  Speedin RFM
i)  Diameteref)jets
i)  Mean.Diameter,of Bucket circle

Take C¥ = 0.98;. peed ratio = 0.46 and overall efficiency = 85%, the
specific’gpeediis based on power output per jet.

Q5) @ Define det'Ratio and Degree of reaction. [4]

b) FortheFrancisturbinefollowing dataisavailableshaft power = 130 kW
Net FHead = 9m, Speed = 120 RPM, Overall efficiency = 75%,

Hydraulic efficiency = 90%, Velocity of flowat inlet = 1.15 VH, [6]

Maximum absolute velocity at intet='3.45.¥H assumeradial discharge at
exit, find

)  Guidebladeangleandmavingvanheangleat inlet
ii)  Diameter of runner atifl et.
OR

Q6) @ A Kaplanturbine operates ai@discharge of 77 m*/s. The runner diameter
and hub diameter are 4,2 m and 1.5 m respectively. Taking the speed
ratio of 2.1. Determine

1)  The net head,
i)  The power developed and
i)  The specific speed.
Assume the mechanical and hydraulic efficiency of 88% and 92% respectively

and no whirl at outlet. [6]
b) Draw construction and details of Kaplan Turiine. [4]
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