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Classification of Turbines
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Tangential Flow Turbine - Pelton Wheel

Radial Flow Turbine - Francis Turbine

Axial Flow Turbine - Kaplan Turbine

Mixed Flow Turbine - Modern Francis Turbine




3. According to Head at Inlet of turbine

a) High Head Turbine - Pelton Wheel
b) Medium Head Turbine - Fancis Turbine
c) Low Head Turbine - Kaplan Turbine

4. According to Specific Speed of Turbine
a) Low Specific Speed Turbine -  Pelton Wheel
b) Medium Specific Speed Turbine -Fancis Turbine
c) High Specific Speed Turbine -  Kaplan Turbine
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1) Nozzle and flow regulating arrangement (spear) :







The commoanty adccoad Ameroocs af bucket are:

d = dareter of pe
L=lenghofbagrrofbonicndstharve » Jdro 3 4

N = WD of Baschiat baOwesn v revet of Dawl » 3d o 4d
ToeDnoltod « 022800020

M tohwedh el 149324

SoMlier avge, = LOS Lo XN






= The function of casing 1s to
prevent the splashing of the
water and to discharge water to
tail race.



4) Breaking Jet:
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The veloeity A at inlet will be a straight line,
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The velocity A at outlet,
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The torce exerted by jet af water in the direction ot motwon,
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Power given to the runner by jet KW
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Expression for maximum efficiency of pelton wheel




(1) Velocity of jet,

where, C_, = co-efficient ol velocn! = u.98 to 0.99,

H = Net head on turbine

(2) Velocity of wheel, -
® or Ku=0.431t00.48

where K =speed ratio

(3) Angle of deflection of the Jet ((p) 2 If no angle of deflection then it is 165 degr

(4) Mean diameter or pitch diameter of Pelton wheel (D)
D = 60u/nN



(5) Jet ratio (m) :
It 1s the ratio of the pitch diameter of Pelton wheel to the diameter of the jet (d).

m = D/d
6) Number of buckets (z) :

The no. of buckets for a pelton wheel should be such that water jet is always
completely utilized by the buckets, so that no water from the jet should go waste.

z = 15+D/2d)

7) Number of jet (n) :

In pelton wheel normally one nozzle or jet 1s used. However, more than one nozzle may
be employed when more power is to be produced with same wheel, but maximum no. of
nozzle restricted to 6.

n=Q/q
(8) Dimensions of bucket :
Length = 2d to 3d, Wédth = 3d to 4d, Depth = 0.8 to 1.2d



PELTON WHEEL WITH MULTILE JETS



The specific speed of turbine is defined as the speed of a
geometrically similar turbine that would produce unit power under
unit head at maximum efficiency.
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Components of Francis Turbine :

1) Penstock

2) Spiral Casing
3) Guide blade
4) Runner

5) Draft tube






Guide Blades :




Runner :
It 1s most important component of francis turbine.

Water with high kinetic and pressure energy flows
through the rmunner and makes rmunner to rotate and
generates power.

In francis turbine runner the flow of water 1s combination
of radial and axial.

Enters radially inward and leaves in direction Parallel to

axis of rotor.
3

MNumber of runner vanes 16 to 24.



Draft tube :

- The draft tube is a pipe of gradually increasing area

which connects the outlet of the runner to the tail race.
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