
HYDRAULICMACHINES-4thModule

AIRVESSELS

Itisacastironmadeclosedchambercontainingcompressedairintheupper

partandliquidbeingpumpedinthelowerpart.

Functionsofairvessel

 Togetcontinuousandsmoothsupplyofliquidatuniform rate.

 Torunthepumpathigherspeedwithoutanydangerofseparation.

 Tosavethepowerrequiredtorunthepump.

Working

Consideranairvesselfittedtothedeliverypipe,duringthefirsthalfofthe

deliverystroke,thepistonmoveswithacceleration,thusforcingthewaterinto

thedeliverypipewithavelocitymorethanthemeanvelocity.Theexcessflow

ofwater,flowsintotheairvesselthuscompressingtheairinsidethevessel.



During the second halfofthe delivery stroke,the piston moves with

retardationthusforcingthewaterintothedeliverypipewithavelocityless

thanthemeanvelocity.Thewaterstoredintheairvessel,thenstartsflowing

intothedeliverypipe,thusmakingupthedeficiencyoftheflow.

HYDRAULICRAM

Hydraulicram isapumpwhichcanbeusedtoliftsmallquantityofwatertoa

largerheight.Soitissuitablewherelargequantityofwateravailableatlow

head.Itdoesnotrequireanyexternalpower.Itworksontheprincipleofwater

hammer.

Construction

Itconsistsofavalveboxorchamberconnectedtoalowlevelwatersource

throughaninclinedsupplypipe.Attheotherendofthesupplypipeisfitted

withagatevalve.Thevalveboxisfittedwithawastevalveanddeliveryvalve-

nonreturnvalves.Thedeliveryvalveisfittedtoanairvessel.

Working

Atstarting,thegatevalveandthedeliveryvalveremainsclosedandthewaste

valveremainsopen.Now thegatevalveisopenedandthewaterfrom the

sourcestartsflowingintothevalveboxthroughthesupplypipeandthelevel



ofwaterrisesinthechamberandthewastevalvebeginstoriseupwardto

closeit.Itmaybenotedthatsomewaterescapethroughthewastevalve

opening.Duetoincreaseinpressure,atonestage,thewastevalvecloses

suddenly,butthesupplyfrom thesourceiscontinuing.Thisproduceswater

hammeringduetotheinertiaofflowingwater.Soathrustisproducedinthe

valveboxwhichissufficienttoopenthedeliveryvalve.Now thewateris

forcedintotheairvesselthroughthedeliveryvalve.Thewaterenteringtheair

vesselcompressestheairalreadypresentintheairvessel.Inthiswaythe

pressureintheairvesselrisesandultimatelyclosesthedeliveryvalve.Now

thewaterintheairvesselisforcedbythecompressedairtoflowthroughthe

deliverypipe.Underthisconditionboththedeliveryandwastevalvesare

closed.Whenwaterinthechamberlosesitsmomentum,thewastevalve

opensandwaterfrom thechambergoesoutthroughthewastevalve.Now

theflowthroughthesupplypipebeginsagainandoperationrepeats.

AIRLIFTPUMP

Anairliftpumpisapumpthathaslow suctionandmoderatedischargeof

liquidandentrainedsolids.Thepumpinjectscompressedairatthebottom of

thedischargepipewhichisimmersedintheliquid.Thecompressedairmixes

withtheliquidcausingtheairwatermixturetobelessdensethantherestof

theliquidarounditandthereforeisdisplacedupwardsthroughthedischarge

pipebythesurroundingliquidofhigherdensity.Airliftpumpsarewidelyused

inaquaculture,dredgingunderwaterarchaeology,etc



JETPUMP

ItisapumpingdeviceworksundertheprincipleofBernoullitheorem.Inthis

device steam orwaterunderhigh pressure is passed through a pipe

containinganozzleatitsend.Thenozzleisplacedinaventuripipeasshown

infig.,whilepassingthroughthenozzle,mostofthepressureenergyof

workingmedium isconvertedintokineticenergy.Asaresult,pressurearound

thenozzledropsmuchbelow atmosphericpressure.Thiscauseswaterto

flowthroughthesuctionpipe.Thetwoflowsmeetinthethroatoftheventuri

pipe.Thisportioniscalledmixingnozzle.Themixingofthetwoflowsinthe

mixingnozzleresultsinincreaseinpressure.Thereisfurtherincreasein

pressureinthediffuserduetothedecreaseinvelocityinthediffuser.Jet

pumpsaremostlyusedinminesandpumpingoil.



MONOBLOCKPUMP

Itisthemostcommontypeofcentrifugalpump,itconsistofimpellerand

progressivelywideningspiralorvolutecasing.Thepumpisdirectlyconnected

to the electric motor.The direct coupling reduces the transmission

losses.Uponrotationoftheimpeller,thewaterenterstheeye,whichisthrown

radiallyoutwardtotheperiphery.Suchanactioncausesvacuum attheeye

andthusmorewaterentersthesuctionpipetomaintainthecontinuousflow.

Themainapplicationsareindustrial&publicwatersupply,Domesticwater

supply,dewateringofminesandplatforms.

SUBMERSIBLEPUMP

Asubmersiblepumpisadevicewhichhasahermeticallysealedmotorclose-

coupledtothepumpbody.Thewholeassemblyissubmergedinthefluidto

bepumped.Electricsubmersiblepumpsaremultistagecentrifugalpumps

operatinginaverticalposition.Liquidsacceleratedbytheimpeller,losetheir

kineticenergyinthediffuserwhereaconversionofkinetictopressureenergy

takesplace.Thisisthemainoperationalmechanism ofradialandmixedflow



pumps.Thesealedelectricmotorspinsaseriesofimpellers,eachimpellerin

theseriesforceswaterthroughadiffuserintotheeyeoftheoneaboveit.The

mainapplicationsaresewagepumping,waterextractioninwells,oilextraction

inoffshoredrillingrigsetc.

TypesofSubmersiblepumps-OpenwellandDeepwellsubmersiblepumps.

 Singlephaseopensubmersiblepumpsareextensivelyusedfordomestic

watersupply,irrigation,springlers,highpressurewashinggarages.



 Deep wellsubmersible pumps are multistage centrifugalpump.Its

impellersaremountedinseriesonthesameshaft.Soitcandevelophigh

head.



AXIALFLOW ORPROPELLERPUMP

Propellerpumpisareversedpropellerturbine.Itconsistofashaftcarryinga

bossatoneend.Thevanesfittedonthebossisdrivenbyaprimemover.Ithas

a smallsuction pipe and a delivery pipe.When the propeller vanes

rotates,suctioniscreatedandtheliquidissuckedupinthesuctionpipe.It

thenpassesthroughasetofguidebladesintothevanesfittedtotheboss

andfinallythroughanothersetofguidebladesintothedeliverypipe.Propeller

pumpsareusedforalltypesoflowheadandlargedischargeworkssuchas

drainage,irrigationetc.



TURBINEPUMPS

Inthisturbine,theimpellerissurroundedbydiffuservaneswhichprovide

graduallyenlargingpassagesinwhichthevelocityofthewaterleavingthe

impellerisgraduallyreduced.Thisincreasesthepressurebeingappliedtothe

water.Theturbinetypepumpisusedwheregreaterliftingactionisrequired,

asinwaterwells.




