Pelt on Turbine —Parts, Working and Design Aspects

What is a Pelton Turbine?

Pelton Turbine is a Tangential f lowimpulse turbine in which the pressure energy of water is
converted intokinetic energy toformhigh speed water jet and thisjet strikesthe wheel
tangentially tomake it rotate. It is also called as Pelt on Wheel.

Parts and Their Functions of Pelton Turbine

Dif f erent partsand their f unctions of Pelton turbine are as f ollows.

Fig 1: Partsof Pelton Turbine
Nozzle and Flow Regulating Arrangement Runner and Bucket sCasingBraking Jet
1.Nozzle and Flow Regulating Arrangement

The water fromsource istransf erred through penstock towhich end a nozzle is provided. Using this
nozzle the high speed water jet can be f ormed. To control the water jet fromnozzle, a movable
needle spear is arranged inside the nozzle.
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Fig 2. Nozzle and Flow Arrangement

The spear will move backward and f orward in axial direction. When it is moved f orward the f low will
reduce or stopped and when it is moved backward the f low will increase.



2.Runner and Buckets

A Pelton turbine consists of arunner, which is a circular disc on the periphery of which a number of
bucket s are mount ed with equal spacing between them The buckets mounted are either double
hemispherical or double ellipsoidal shaped.

Fig 3: Runner and Buckets of Pelton Wheel

A dividing wall called splitter isprovided f or each bucket which separatesthe bucket intotwoequal
parts. The bucket s are generally made of cast iron or stainless steel or bronze depending upon the
head of inlet of Pelton turbine.

3.Casing

The whole arrangement of runner and buckets, inlet and braking jets are covered by the Casing.
Casing of Pelton turbine does not perf ormany hydraulic actions but preventsthe splashing of water
while working and also helps the water to discharge tothe tail race.




Fig 4 : Pelton Turbine Model With Casing
4.Braking Jet

Braking jet is used to stop the running wheel when it is not working. This situation arises when the
nozzle inlet is closed with the help of spear then the water jet is stopped on the buckets. But Due to
inertia, the runner will not stop revalving even af ter complete closure of inlet nozzle.

To stop this, a brake nozzle is provided as shown in figure 1. The brake nozzle directsthe jet of water
on the back of bucketstostop the wheel. The jet directed by brake nozzle is called braking jet.

Working of Pelton Turbine
The working of Pelton turbine is asf dlows:

The water istransf erred f romthe high head sour ce through a long conduit called Penst ock.Nozzle
arrangement at the end of penstock helpsthe water toaccelerate and it f lows out as a high speed
jet with high velocity and discharge at atmospheric pressure.The jet will hit the splitter of the
bucket s which will distribute the jet intotwo halves of bucket and the wheel startsrevolving.The
kinetic energy of thejet isreduced when it hitsthe bucket and also due to spherical shape of
bucketsthe directed jet will change its direction and takes U-turn and f allsintotail race.

In general, the inlet angle of jet isin between 1t03 degrees, af ter hitting the bucketsthe

def lected jet angle isin between 165 to 170 degrees.The water collected in tail race should not
submer ge the Pelton wheel in any case.To generate more power, two Pelt on wheels can be arranged
toasingle shaf t or twowater jets can be directed at a time toa single Pelton wheel.Design aspects
of Pelton Turbine

Following are the aspectstobe considered while designing the Pelt on wheel turbine.

Velocity of jetVelocity of wheelAngle of def lection of jetMean diameter of the wheelJet
ratioBucket dimensionsNumber of jetsNumber of buckets

Fig 6: Pelton Wheel



1.Velocity of Jet

The velocity of the jet at inlet is given by

V = Cv sgrt(2gh)

Where Cv=co efficient of velocity =0.98 or 0.99.
H= Net head on turbine.

2.Velocity of Wheel

The velocity of wheel (u) is given by

u =D sgrt(2gh)

Where, D= speed ratio=0.43t00.48

3.Angle of Def lection of Jet

The angle of deflection of jet af ter striking the bucketsistaken as 1650if nodef lection angle is
given.

4 Mean Diameter of The Wheel

The mean diameter or the pitch diameter D of the pelton turbine is given by

TDN 60u
U= or.D = —
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5.Jet Ratio

It isdefined asthe ratioof the pitch diameter (D) of the pelton turbine tothe diameter of the jet
(d). It isdenoted by mand is given as

m=D/d

Jet ratio(m) is lies between 1110 16 f or maximum hydraulic ef f iciency. however, In most of the
casesit istakenas 12

6.Bucket Dimensions

Bucket s dimensions are designed in such a way that itsbreadth should be 3to4 times of diameter
of jet, length should be 2to 3 times of diameter of jet and thickness should be 0.8to1.2timesthe
diameter of jet.



Fig 7: Pelton Wheel Bucket
7.Number of Jets

It is obtained by dividing the total rate of flowthrough the turbine by the rate of flowof water
through a single jet.

In general, Number of jetsarelimited totwoin case of vertical runner and sixin case of horizontal
runner.

8.Number of Buckets

The number of buckets (z) on a runner is given by
Z=15+(D/2d) =15+0.5m

Where, D =Pitch diamater

d = Diameter of Jet

m=jet ratio
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