Hydraulic Turbine
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Impact of jet on fixed flat plate

Impact of jet on fixed curved plate
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Hydraulic Turbine:
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Inside a Hydrnpuwar Plant
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Specifications:
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Hed dcan(Main components of Pelton turbine) :
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Discharge & Efficiency:

V, = Velocity of jet at inlet = \/2gH
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Discharge of one jet, q = Area of jet X Velocity of jet
=L Pxv,
4

Work done per second

Hydraulic efficiency, =
. ¥ Tl K.E. of jet per second
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Specifications:
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Spiral Casing

MAIN COMPONENTS OF FRANCIS TURBINE
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Discharge & efficiency of francis turbine:
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V.

Wy

= Velocity of whirl at inlet,

V.., = Velocity of whirl at outlet,
u, = Tangential velocity of wheel at inlet
== RD16(>)< B , where D, = Outer dia. of runner,
u, = Tangential velocity of wheel at outlet
= nDé; dd , where D, = Inner dia. of runner,

Discharge, Q =7TD B, X V., =1tD, X B, XV



where D, = Diameter of runner at inlet,
B, = Width of runner at inlet,

V. = Velocity of flow at inlet, and

D,, B,, V, = Corresponding values at outlet.

—— [V, u, £V, u,]
PP R.P. 1000 "2 (Vo £V, 1)
Hydraulic efficiency, = — W 2
Y y =W T Wx H oH
1000

vhere R.P.= Runner power i.e., power delivered by water to the runner

W.P. = Water power
If the discharge is radial at outlet, then V,, =0

Vi,
gH

N, =



Impulse & Reaction SIS & o B fHFEr:
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Impulse Turbine Reaction Turbine
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Steam Pressure

/

Steam Velocity




ﬁlﬁl}? Tﬁ%f(Speciﬂc speed) :
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1 8.5-30 Pelton wheel with single jet
2 30-51 Pelton wheel with two or more jets
3 51-225 Francis turbine

4 225 - 860 Kaplan or propeller turbine



Unit quantity:
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Performance of turbine:
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UNIT DISCHARGE (Q_)
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Main characteristics curve for Pelton wheel Main characteristics curve for Reaction turbine



Operating characteristics curve:
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