
PeltonTurbine–Parts,WorkingandDesignAspects

WhatisaPeltonTurbine?

PeltonTurbineisaTangentialflowimpulseturbineinwhichthepressureenergyofwateris

convertedintokineticenergytoformhighspeedwaterjetandthisjetstrikesthewheel

tangentiallytomakeitrotate.ItisalsocalledasPeltonWheel.

PartsandTheirFunctionsofPeltonTurbine

DifferentpartsandtheirfunctionsofPeltonturbineareasfollows.

Fig1:PartsofPeltonTurbine
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1.NozzleandFlowRegulatingArrangement

Thewaterfromsourceistransferredthroughpenstocktowhichendanozzleisprovided.Usingthis

nozzlethehighspeedwaterjetcanbeformed.Tocontrolthewaterjetfromnozzle,amovable

needlespearisarrangedinsidethenozzle.

Fig2:NozzleandFlowArrangement

Thespearwillmovebackwardandforwardinaxialdirection.Whenitismovedforwardtheflowwill

reduceorstoppedandwhenitismovedbackwardtheflowwillincrease.



2.RunnerandBuckets

APeltonturbineconsistsofarunner,whichisacirculardiscontheperipheryofwhichanumberof

bucketsaremountedwithequalspacingbetweenthem.Thebucketsmountedareeitherdouble

hemisphericalordoubleellipsoidalshaped.

Fig3:RunnerandBucketsofPeltonWheel

Adividingwallcalledsplitterisprovidedforeachbucketwhichseparatesthebucketintotwoequal

parts.Thebucketsaregenerallymadeofcastironorstainlesssteelorbronzedependinguponthe

headofinletofPeltonturbine.

3.Casing

Thewholearrangementofrunnerandbuckets,inletandbrakingjetsarecoveredbytheCasing.

CasingofPeltonturbinedoesnotperformanyhydraulicactionsbutpreventsthesplashingofwater

whileworkingandalsohelpsthewatertodischargetothetailrace.



Fig4:PeltonTurbineModelWithCasing

4.BrakingJet

Brakingjetisusedtostoptherunningwheelwhenitisnotworking.Thissituationariseswhenthe

nozzleinletisclosedwiththehelpofspearthenthewaterjetisstoppedonthebuckets.ButDueto

inertia,therunnerwillnotstoprevolvingevenaftercompleteclosureofinletnozzle.

Tostopthis,abrakenozzleisprovidedasshowninfigure1.Thebrakenozzledirectsthejetofwater

onthebackofbucketstostopthewheel.Thejetdirectedbybrakenozzleiscalledbrakingjet.

WorkingofPeltonTurbine

TheworkingofPeltonturbineisasfollows:

ThewateristransferredfromthehighheadsourcethroughalongconduitcalledPenstock.Nozzle

arrangementattheendofpenstockhelpsthewatertoaccelerateanditflowsoutasahighspeed

jetwithhighvelocityanddischargeatatmosphericpressure.Thejetwillhitthesplitterofthe

bucketswhichwilldistributethejetintotwohalvesofbucketandthewheelstartsrevolving.The

kineticenergyofthejetisreducedwhenithitsthebucketandalsoduetosphericalshapeof

bucketsthedirectedjetwillchangeitsdirectionandtakesU-turnandfallsintotailrace.

Ingeneral,theinletangleofjetisinbetween1 to3degrees,afterhittingthebucketsthe

deflectedjetangleisinbetween165to170degrees.Thewatercollectedintailraceshouldnot

submergethePeltonwheelinanycase.Togeneratemorepower,twoPeltonwheelscanbearranged

toasingleshaftortwowaterjetscanbedirectedatatimetoasinglePeltonwheel.Designaspects

ofPeltonTurbine

FollowingaretheaspectstobeconsideredwhiledesigningthePeltonwheelturbine.

VelocityofjetVelocityofwheelAngleofdeflectionofjetMeandiameterofthewheelJet

ratioBucketdimensionsNumberofjetsNumberofbuckets

Fig6:PeltonWheel



1.VelocityofJet

Thevelocityofthejetatinletisgivenby

V=Cvsqrt(2gh)

Where   Cv=co-efficientofvelocity=0.98or0.99.

H=Netheadonturbine.

2.VelocityofWheel

Thevelocityofwheel(u)isgivenby

u= sqrt(2gh)

Where,  =speedratio=0.43to0.48

3.AngleofDeflectionofJet

Theangleofdeflectionofjetafterstrikingthebucketsistakenas 165o ifnodeflectionangleis

given.

4.MeanDiameterofTheWheel

ThemeandiameterorthepitchdiameterDofthepeltonturbineisgivenby

5.JetRatio

Itisdefinedastheratioofthepitchdiameter(D)ofthepeltonturbinetothediameterofthejet

(d).Itisdenotedbymandisgivenas

m=D/d 

Jetratio(m)isliesbetween11to16formaximumhydraulicefficiency.however,Inmostofthe

casesitistakenas12.

6.BucketDimensions

Bucketsdimensionsaredesignedinsuchawaythatitsbreadthshouldbe3to4timesofdiameter

ofjet,lengthshouldbe2to3timesofdiameterofjetandthicknessshouldbe0.8to1.2timesthe

diameterofjet.



Fig7:PeltonWheelBucket

7.NumberofJets

Itisobtainedbydividingthetotalrateofflowthroughtheturbinebytherateofflowofwater

throughasinglejet.

Ingeneral,Numberofjetsarelimitedtotwoincaseofverticalrunnerandsixincaseofhorizontal

runner.

8.NumberofBuckets

Thenumberofbuckets(z)onarunnerisgivenby

Z=15+(D/2d)=15+0.5m

Where,   D=Pitchdiamater

d=DiameterofJet

m=jetratio
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