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ABSTRACT

Wetakeanopportunitytopresentthisprojectreporton

“ARRANGEMENTSOFCENTRIFUGALPUMPSINSERIESANDPARELLEL”andput

beforereaderssomeusefulinformation regardingourproject.

Wehavemadesincereattemptsandtakeneverycaretopresentthismatterin

preciseandcompactform,thelanguagebeingassimpleaspossible.

Wearesurethattheinformationcontainedinthisvolumewouldcertainlyprove

usefulforbetterinsightinthescopeanddimensionofthisprojectinitstrue

perspective.

Thisworkfocusedonthedesignandfabricationofarrangementsofcentrifugal

pumpsinseriesandparallel.Theworkdemonstratestheapplicationofengineering

techniquestoreducehumanlabour.

Thetaskofcompletionoftheprojectthoughbeingdifficultywasmadequitesimple,

interestingandsuccessfulduetodeepinvolvementandcompletededicationofour

groupmembers.Thisprojectreportgivesagreatguidelineaboutdesigningoflow

costcomparewiththeothercompetitiveexperimentalsetup.
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Chapter1:Introduction

Theindustrialscenarioischangingrapidly,newstartupsarecoming

everyday,andeveryonewanttostartsomethingontheirown,Theprojectis

aboutcombiningsetupsofseries,parallelandcentrifugalpumpsintoasingle

setups.Therearethreedifferentsetupsofseries,parallelandcentrifugalpumps

experimentsinthefluidmechanicslaboratory.Foreachsetupofexperiments

individualpumps,motorsandtanksarerequired.Thereforethecostofthetotal

3setupsofseriesparallelandcentrifugalpumpsisveryhigh.Alsoduetotheuse

oftwotanksforeachsetup.Thetotalnumberoftanksrequiredis6.thetotal

areacoveredbythetankisverylarge.Inordertoreducethecostoftheoverall

setupsandalsotoreducethespacerequirement.Wearemakingathreeinone

setupforseries,parallelandcentrifugalpumps.Wearecombiningtheindividual

setupsofseries,parallelandcentrifugalpumpinourstudywehavemadepump

setupwhichwillbebeneficialinthefollowingways

a.Itwillsavespace

b.itwillsavetime

c.costofsetupwillgetreduced
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PROBLEMDEFINATION

SERIESANDPARALLWLSETUPOCCUPIESMORESPACE

SERIES,PARALLEL,CENTRIFUGALPUMPSEXPERIMENTSARECARRYOUTAT

DIFFERENTSSETUPBUTINTHISPROJECTSMAKINGASETUPWHICHARE

LESSSPACEOCCUPESLESSCOSTANDALLTHETHREEEXPERIMENTSARE

PERFORMEDONSINGLESETUP.

FORPUMPSINSERIES=2PUMPS

FORPUMPSINPARALLEL=2PUMPS

FORCENTRIFUGALSETUP =1PUMPS

TOTAL=5PUMPS

BUTINTHATWEAREUSINGONLY2PUMPSAREUSESMEANS3PUMPSARE

ELIMINATED
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AIM/OBJECTIVE

AIM:

To design and fabricate grinding attachment for lathe.

OBJECTIVE:

Tomanufactureanattachmentforlathewhichperformgrindingoperations.

PURPOSEOFTHESTUDY:

Tominimizetimeby2-3minperjobofequipment’sandworkers.

Toperformgrindingoperationsonsingleshaftsuchasexternal,internal.With

workpiecematerialasmildsteel.
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CHAPTER2:LITERATUREREVIEW

Foranynewresearchtotakeplaceitisfirstnecessarytotakehelpfrom

someexternalsourcesforanalyzingthedevelopmentwhichhavebeentakenplace

inthefieldofresearchandthegapwhichneedstobefilledforimprovement.Inour

case,wehavefirstreferredvariousbooksoncentrifugalpumpsomeofthemareby

Stephenmalkin,principlesofmodernpumptechnology,pumpoperationbyhenryd.

BurghardtinthelibraryofIndianinstituteoftechnologyMumbai.Thishelpedusto

knowaboutthebasicpumpprocessandthevariousparameterswhichweneedto

considerforoptimizingthegrindingoperationintermsofdepthofcut,grinding

wheelpropertiesandfeedvelocity.Also,theresearchpapers(DevarakondaHarish

Kumar,vol.4,no.1,January2015)and(AkashTiwari,vol.2,issue032014)which

involvesfabricationofgrindingsetupandparameteroptimizationhelpedustofind

lacunaepresentintheirresearchworkandtheimprovementweneededtomaketo

correctthem.Othersourcessuchasinternetsurfingandguidancefromexpertalso

madeitpossibletocarryourworkincorrectpath.

K.T.AJAYI[1]:Presentsanexperimentsinvestigationonwhichconnectionofallthe
muliplepumpswhiletheheadlossvalueiscomputedinthedarcyequation,Hf=
4flu*UtheexperimentalflowrateatBEFforpumpsAandBinseriesconnection
000302dg.

AMITSUHANE[2]experimentalstudyoncentrifugalpumpstodetetminetheeffects
vibration and noise pressure pulsation.Experiments were performed atfive
differentsflowratefordifferentsradialsclearancebetdiffuserandimpeller.
Comeswith30%reductioninvibrationand50%noiseinradialclearance

.PhilippVinnemeiera,⇑,1,ManfredWirsuma,2,DamienMalpieceb,3,RobertoBove:

optimizedrecuperatedheatpumpdesignsusingenvironmentalheatastheheat

sourceforthepurposeofhightemperatureheatsupply.
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CHAPTERNO.3COSTESTIMATION

Costestimationmaybedefinedastheprocessofforecastingtheexpenses

thatmustbeincurredtomanufactureaproduct.Theseexpensestakeintoa

considerationallexpenditureinvolvedinadesignandmanufacturingwithallrelated

servicesfacilitiessuchaspatternmaking,tool,makingaswellasaportionofthe

generaladministrativeandsellingcosts.

TYPESOFCOSTESTIMATION:-

1)Materialcost

2)Machiningcost

1)Materialcost:-

Materialcostestimationgivesthetotalamountrequiredtocollect

therawmaterialwhichhastobeprocessedorfabricatedtodesiredsize

andfunctioningofthecomponents.
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2)Machiningcost:-

Operation Hours Cost

GasCutting ½hour 200

Welding 4hour 500

Drilling ½hour 50

Grinding 5hour 200

Painting 2hour 400

TotalCost 12hours 1350

TOTALCOST:-
TOTALCOST=MATERIALCOST+MACHININGCOST

=(RAW+FINISHED)+MACHININGCOST

=(12,224)+1350

=13574rs.
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CHAPTERNO.4METHODOLGY

Theexperimentalsetupoftheprojectconsistsof310litrstank,4controlvalves,two

0.5hpmotors,setofpvcpipes,twoenergymeters,twopressuregaugesandstand

ofthesetup.Thewaterisstoredinthetank,forthedischargeofwateronemoretank

isrequired.Butwearegoingtodischargethewaterinthesametankinwhichthe

waterisstored.Tomeasurethedischargewhichisgoingtobeinthesametank.we

areusingtheflowmeter,whichisarotameter.

Forcentrifugalpumpexperiment:

ThewaterentersininletpipeandtherearetwopumpsAandBplacedparallely.the

pvcpipesattachedtothepumpsAandBarehavingvalves1and2.Thevalve1will

beclosedattheinletsothatnowaterentersthroughit.henceonlyasinglepumpis

working.Thereforewegetoutputofacentrifugalcompressor.

Similarilyiftheallvalvesareplacedopenandwaterisallowedtopassthroughthe

parallelpumpsthentheoutputoftheexperimentwillbeofparallelpumps.The

seriessetupwillbesimilartothemethodofcentrifugalpump.

Hencethethreeoperationscanbedoneonasinglesetupbyjustcontrollingtheflow

withthehelpofcontrollingvalve.Thepressurehead,dischargeandefficienyofall

thethreeexperimentcanbemeasu

Selectionofcentrifugalpumps

Description

Apumpisadevicethatmovesfluids(liquidsorgases),orsometimesslurries,by

mechanicalaction.Pumpscanbeclassifiedintothreemajorgroupsaccordingtothe

methodtheyusetomovethefluid:directlift,displacement,andgravitypumps.[1]

Pumpsoperatebysomemechanism(typicallyreciprocatingorrotary),andconsume

energytoperform mechanicalworkbymovingthefluid.Pumpsoperateviamany

energysources,includingmanualoperation,electricity,engines,orwindpower,come

IR@AIKTC-KRRC aiktcdspace.org



8|Page

inmanysizes,frommicroscopicforuseinmedicalapplicationstolargeindustrial

pumps.

Mechanicalpumpsserveinawiderangeofapplicationssuchaspumpingwater

from wells,aquarium filtering,pondfilteringandaeration,inthecarindustryfor

water-coolingandfuelinjection,intheenergyindustryforpumpingoilandnatural

gasorforoperatingcoolingtowers.Inthemedicalindustry,pumpsareusedfor

biochemicalprocessesindevelopingandmanufacturingmedicine,andasartificial

replacementsforbodyparts,inparticulartheartificialheartandpenileprosthesis.

Singlestagepump-Wheninacasingonlyoneimpellerisrevolvingthenitiscalled

singlestagepump.

Double/Multistagepump-Wheninacasingtwoormorethantwoimpellersare

revolvingthenitiscalleddouble/multistagepump.

Inbiology,manydifferenttypesofchemicalandbio-mechanicalpumpshaveevolved,

andbiomimicryissometimesusedindevelopingnewtypesofmechanicalpumps.
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PROJECTDESIGN

Threetofourtypesoflayouthasbeenstudied.Basedonthecostandspace

requirementthefollowinglayoutisconsideredisconsideredtobesuitable.
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PRESSUREGAUGE

Description

Manytechniqueshavebeendevelopedforthemeasurementofpressureand

vacuum.Instrumentsusedtomeasureanddisplaypressureinanintegralunitare

calledpressuregaugesorvacuumgauges.Amanometerisagoodexampleasit

usesacolumnofliquidtobothmeasureandindicatepressure.Likewisethewidely

usedBourdongaugeisamechanicaldevicewhichbothmeasuresandindicates,and

isprobablythebestknowntypeofgauge.

IR@AIKTC-KRRC aiktcdspace.org



16|Page

Avacuumgaugeisanabsolutepressuregaugeusedtomeasurethepressures

lowerthantheambientatmosphericpressure.

(fig.Pressuregauge)

Absolutepressure:

Itiszero-referencedagainstaperfectvacuum,usinganabsolutescale,soitisequal

togaugepressureplusatmosphericpressure.

Gaugepressure:

Itiszero-referencedagainstambientairpressure,soitisequaltoabsolutepressure

minusatmosphericpressure.Negativesignsareusuallyomitted.Todistinguisha

negativepressure,thevaluemaybeappendedwiththeword"vacuum"orthegauge

maybelabeleda"vacuumgauge."Thesearefurtherdividedintotwosubcategories:

highandlowvacuum(andsometimesultra-highvacuum).Theapplicablepressure

rangesofmanyofthetechniquesusedtomeasurevacuumshaveanoverlap.Hence,

bycombiningseveraldifferenttypesofgauge,itispossibletomeasuresystem

pressurecontinuouslyfrom10mbardownto10−11mbar.
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Atmosphericpressure:

Atmosphericpressure,sometimesalsocalledbarometricpressure,isthepressure

exertedbytheweightofairintheatmosphereofEarth.

(Table:Pressuregaugeunits)

BOURDON

TheBourdonpressuregaugeusestheprinciplethataflattenedtubetendsto

straightenorregainitscircularform incross-sectionwhenpressurized.Although

thischangeincross-sectionmaybehardlynoticeable,andthusinvolvingmoderate

stresseswithintheelasticrangeofeasilyworkablematerials,thestrainofthe

materialofthetubeismagnifiedbyformingthetubeintoaCshapeorevenahelix,

suchthattheentiretubetendstostraightenoutoruncoil,elastically,asitis

pressurized.EugeneBourdonpatentedhisgaugeinFrancein1849,anditwaswidely

adoptedbecauseofitssuperiorsensitivity,linearity,andaccuracy;EdwardAshcroft
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purchased Bourdon's American patentrights in 1852 and became a major

manufacturerofgauges.Alsoin1849,BernardSchaefferinMagdeburg,Germany

patentedasuccessfuldiaphragm(seebelow)pressuregauge,which,togetherwith

theBourdongauge,revolutionizedpressuremeasurementinindustry.[7]Butin1875

afterBourdon'spatentsexpired,hiscompanySchaefferandBudenbergalso

manufacturedBourdontubegauges.

Inpractice,aflattenedthin-wall,closed-endtubeisconnectedatthehollowendtoa

fixedpipecontainingthefluidpressuretobemeasured.Asthepressureincreases,

theclosedendmovesinanarc,andthismotionisconvertedintotherotationofa

(segmentofa)gearbyaconnectinglinkthatisusuallyadjustable.Asmall-diameter

piniongearisonthepointershaft,sothemotionismagnifiedfurtherbythegear

ratio.Thepositioningoftheindicatorcardbehindthepointer,theinitialpointershaft

position,thelinkagelengthandinitialposition,allprovidemeanstocalibratethe

pointertoindicatethedesiredrangeofpressureforvariationsinthebehaviorofthe

Bourdontubeitself.Differentialpressurecanbemeasuredbygaugescontainingtwo

differentBourdontubes,withconnectinglinkages.

Bourdontubesmeasuregaugepressure,relativetoambientatmosphericpressure,

asopposedtoabsolutepressure;vacuum issensedasareversemotion.Some

aneroidbarometersuseBourdontubesclosed atbothends(butmostuse

diaphragmsorcapsules,seebelow).Whenthemeasuredpressureisrapidlypulsing,

suchaswhenthegaugeisnearareciprocatingpump,anorificerestrictioninthe

connectingpipeisfrequentlyusedtoavoidunnecessarywearonthegearsand

provideanaveragereading;whenthewholegaugeissubjecttomechanicalvibration,

theentirecaseincludingthepointerandindicatorcardcanbefilledwithanoilor

glycerin.Tappingonthefaceofthegaugeisnotrecommendedasitwilltendto

falsifyactualreadingsinitiallypresentedbythegauge.TheBourdontubeisseparate

fromthefaceofthegaugeandthushasnoeffectontheactualreadingofpressure.

Typicalhigh-qualitymoderngaugesprovideanaccuracyof±2%ofspan,anda

specialhigh-precisiongaugecanbeasaccurateas0.1%offullscale.
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Afittingisusedinpipesystemstoconnectstraightpipeortubingsections,adaptto

differentsizesorshapesandforotherpurposes,suchasregulating(ormeasuring)

fluidflow.

Pipingandplumbingfitting

"Plumbing"isgenerallyusedtodescribetheconveyanceofwater,gas,orliquid

wasteindomesticorcommercialenvironments;"piping"isoftenusedtodescribe

thehigh-performance(high-pressure,high-flow,high-temperatureorhazardous-

material)conveyanceoffluidsinspecializedapplications."Tubing"issometimes

usedforlighter-weightpiping,especiallythatflexibleenoughtobesuppliedincoiled

form.Fittings(especiallyuncommontypes)requiremoney,time,materialsandtools

toinstall,andareanimportantpartofpipingandplumbingsystems.[1]Valvesare

technicallyfittings,butareusuallydiscussedseparately.
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Standards

Standardcodesarefollowedwhendesigning(ormanufacturing)apipingsystem.
Organizationswhichpromulgatepipingstandardsinclude:

ASME:AmericanSocietyofMechanicalEngineers
A112.19.1Enameledcast-ironandsteelplumbingfixturesstandards
A112.19.2Ceramicplumbingfixturesstandard
ASTMInternational:AmericanSocietyforTestingandMaterials

API:AmericanPetroleumInstitute

AWS:AmericanWeldingSociety

AWWA:AmericanWaterWorksAssociation

MSS:ManufacturersStandardizationSociety

ANSI:AmericanNationalStandardsInstitute

NFPA:NationalFireProtectionAssociation

EJMA:ExpansionJointManufacturersAssociation

CGA:CompressedGasAssociation

Pipesmustconformtothedimensionalrequirementsof:

ASMEB36.10M:Weldedandseamlesswrought-steelpipe
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ASMEB36.19M:Stainless-steelpipe

ASMEB31.32008:Processpiping

ASMEB31.4XXXX:Powerpiping

TheB31.3andB31.4codeshaverequirementsforpipingfoundinpetroleum

refineries;chemical,pharmaceutical,textile,paper,semiconductor,andcryogenic

plants,andrelatedprocessingplantsandterminals.Thesecodesspecify

requirementsformaterialsandcomponents,design,fabrication,assembly,erection,

examination,inspectionandtestingofpiping.Thecodesareapplicabletopipingfor

allfluids,includingraw,intermediateandfinishedchemicals;petroleumproducts;

gas,steam,airandwater;fluidizedsolids;refrigerants,andcryogenicfluids

Materials

Thematerialwithwhichapipeismanufacturedisoftenthebasisforchoosinga

pipe.Materialsusedformanufacturingpipesinclude:

Carbon(CS)andgalvanizedsteel

Impact-testedcarbonsteel(ITCS)

Low-temperaturecarbonsteel(LTCS)

Stainlesssteel(SS)

Malleableiron

Non-ferrousmetals(includescopper,inconel,incoloyandcupronickel)

Non-metallic(includesacrylonitrilebutadienestyrene(ABS),fibre-reinforcedplastic

(FRP),polyvinylchloride(PVC),high-densitypolyethylene(HDPE)andtoughened

glass)Chrome-molybdenum(alloy)steel—Generallyusedforhigh-temperature

service. Thebodiesoffittingsforpipeandtubingaremostoftenthesamebase

materialasthepipeortubingconnected:copper,steel,PVC,chlorinatedpolyvinyl

chloride(CPVC)orABS.Anymaterialpermittedbytheplumbing,health,orbuilding

code(asapplicable)maybeused,butitmustbecompatiblewiththeothermaterials

inthesystem,thefluidsbeingtransportedandthetemperatureandpressureinside

(andoutside)thesystem.Brassorbronzefittingsarecommonincopperpipingand

plumbingsystems.Firehazards,earthquakeresistanceandotherfactorsalso

influencethechoiceoffittingmaterials.
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Elbows

Anelbowisinstalledbetweentwolengthsofpipe(ortubing)toallowachangeof

direction,usuallya90°or45°angle;22.5°elbowsarealsoavailable.Theendsmay

bemachinedforbuttwelding,threaded(usuallyfemale),orsocketed.Whentheends

differinsize,itisknownasareducing(orreducer)elbow.A90ºelbow,alsoknown

asa"90bend","90ell"or"quarterbend",attachesreadilytoplastic,copper,castiron,

steel,andlead,andisattachedtorubberwithstainless-steelclamps.Otheravailable

materialsincludesilicone,rubbercompounds,galvanizedsteel,andnylon.Itis

primarilyusedtoconnecthosestovalves,waterpumpsanddeckdrains.A45º

elbow,alsoknownasa"45bend"or"45ell",iscommonlyusedinwater-supply

facilities,food,chemicalandelectronicindustrialpipelinenetworks,air-conditioning

pipelines,agricultureandgardenproduction,andsolar-energyfacilitypiping.Elbows

arealsocategorizedbylength.Theradiusofcurvatureofalong-radius(LR)elbowis

1.5timesthepipediameter,butashort-radius(SR)elbowhasaradiusequaltothe

pipediameter.Shortelbows,widelyavailable,aretypicallyusedinpressurized

systems,andinphysicallytightlocations.

Longelbowsareusedinlow-pressuregravity-fedsystemsandotherapplications

wherelowturbulenceandminimum depositionofentrainedsolidsareofconcern.

Theyareavailableinacrylonitrilebutadienestyrene(ABSplastic),polyvinylchloride

(PVC),chlorinatedpolyvinylchloride(CPVC),andcopper,andareusedinDWV

systems,sewage,andcentralvacuumsystems.
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Tee-joint

Atee,themostcommonpipefitting,isusedtocombine(ordivide)fluidflow.Itis
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availablewithfemalethreadsockets,solvent-weldsocketsoropposedsolvent-weld

socketsandafemale-threadedsideoutlet.Teescanconnectpipesofdifferent

diametersorchangethedirectionofapiperun,orboth.Availableinavarietyof

materials,sizesand finishes,theymayalso beused to transporttwo-fluid

mixtures.[furtherexplanationneeded]Teesmaybeequalorunequalinsizeoftheir

threeconnections,withequalteesthemostcommon.
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Rotameter

Description

ARotameterisadevicethatmeasurestheflowrateoffluidinaclosedtubeIt

belongstoaclassofmeterscalledvariableareameters,whichmeasureflowrateby

allowingthecross-sectionalareathefluidtravelsthrough,tovary,causinga

measurableeffect.

History

ThefirstvariableareameterwithrotatingfloatwasinventedbyKarlKueppersin

Aachenin1908.ThisisdescribedintheGermanpatent215225.FelixMeyerfound

thefirstindustrialcompany"DeutscheRotawerkeGmbH"inAachenrecognizingthe

fundamentalimportanceofthisinvention.Theyimprovedthisinventionwithnew

shapesofthefloatandoftheglasstube.Kueppersinventedthespecialshapefor

theinsideoftheglasstubethatrealizedasymmetricalflowscale.

ThebrandnameRotameterwasregisteredbytheBritishcompanyGECElliot

automation,RotameterCo,originallylocatedonthePurleyWayinCroydonafter

takingovertheoldWatermansDrycleaningfactoryattheendoftheSecondWorld

War,butlaterrelocatinginthe70'stoCrawley,andstillexists,havingbeenpassed

down through the acquisition chain:KDG Instruments,SolartronMobrey,and

EmersonProcessManagement(BrooksInstrument)inGreatBritain.Whereasin

manyothercountriessuchasGermany,Switzerland,Austria,Spain,Italythebrand

nameRotameterisregisteredbyRotaYokogawaGmbH&Co.KGinGermanywhich

isnow ownedbyYokogawaElectricCorpcross-sectionalareathefluidtravels

through,tovary,causingameasurableeffect.

PrincipleofOperation

Therotameter'soperationisbasedonthevariableareaprinciple:fluidflowraisesa

floatinataperedtube,increasingtheareaforpassageofthefluid.Thegreaterthe

flow,thehigherthefloatisraised.Theheightofthefloatisdirectlyproportionalto

theflowrate.Withliquids,thefloatisraisedbyacombinationofthebuoyancyofthe

liquidandthevelocityheadofthefluid.Withgases,buoyancyisnegligible,andthe

floatrespondstothevelocityheadalone.Thefloatmovesupordowninthetubein
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proportiontothefluidflowrateandtheannularareabetweenthefloatandthetube

wall.Thefloatreachesastablepositioninthetubewhentheupwardforceexerted

bytheflowingfluidequalsthedownwardgravitationalforceexertedbytheweightof

thefloat.Achangeinflowrateupsetsthisbalanceofforces.Thefloatthenmoves

upordown,changingtheannularareauntilitagainreachesapositionwherethe

forcesareinequilibrium.Tosatisfytheforceequation,therotameterfloatassumes

adistinctpositionforeveryconstantflowrate.However,itisimportanttonotethat

becausethefloatpositionisgravitydependent,rotametersmustbevertically

orientedandmounted.

Working

Flowmetersareusedinfluidsystems(liquidandgas)toindicatetherateofflowof

thefluid.Theycanalsocontroltherateofflowiftheyareequippedwithaflow

controlvalve.

Rotametersareaparticularkindofflowmeter,basedonthevariableareaprinciple.

Theyprovideasimple,preciseandeconomicalmeansofindicatingflowratesin

fluidsystems.

Thisvariableareaprincipleconsistsofthreebasicelements:Auniformlytapered

flowtube,afloat,andameasurementscale.Acontrolvalvemaybeaddedifflow

controlisalsodesired.Inoperation,therotameterispositionedverticallyinthefluid

systemwiththesmallestdiameterendofthetaperedflowtubeatthebottom.This

isthefluidinlet.Thefloat,typicallyspherical,islocatedinsidetheflowtube,andis

engineeredsothatitsdiameterisnearlyidenticaltotheflowtube’sinletdiameter.

Whenfluid—gasorliquid—isintroducedintothetube,thefloatisliftedfromits

initialpositionattheinlet,allowingthefluidtopassbetweenitandthetubewall.As

thefloatrises,moreandmorefluidflowsbythefloatbecausethetaperedtube’s

diameterisincreasing.Ultimately,apointisreachedwheretheflowareaislarge

enoughtoallowtheentirevolumeofthefluidtoflowpastthefloat.Thisflowareais

calledtheannularpassage.Thefloatisnowstationaryatthatlevelwithinthetube

asitsweightisbeingsupportedbythefluidforceswhichcausedittorise.This

positioncorrespondstoapointonthetube’smeasurementscaleandprovidesan

indicationofthefluid’sflowrate.
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Onewaytochangethecapacityorflowrangeofarotameteristochangethefloat

material,andthusitsdensity,whilekeepingtheflowtubeandfloatsizeconstant.

Floatswhicharemadefrom lessdensematerialswillrisehigherinthetubeand

thereforewillyieldlowerflowcapacitiesforthesamediameterflowtube

Implementation

Arotameterconsistsofataperedtube,typicallymadeofglasswitha'float',made

eitherofanodizedaluminumoraceramic,actuallyashapedweight,insidethatis

pushedupbythedragforceoftheflowandpulleddownbygravity.Thedragforce

foragivenfluidandfloatcrosssectionisafunctionofflowspeedsquaredonly,see

dragequation.

Ahighervolumetricflowratethroughagivenareaincreasesflowspeedanddrag

force,sothefloatwillbepushedupwards.However,astheinsideoftherotameteris

coneshaped(widens),theareaaroundthefloatthroughwhichthemediumflows

increases,theflowspeedanddragforcedecreaseuntilthereismechanical

equilibriumwiththefloat'sweight.

Floatsaremadeinmanydifferentshapes,withspheresandellipsoidsbeingthe

mostcommon.Thefloatmaybediagonallygroovedandpartiallycoloredsothatit
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rotatesaxiallyasthefluidpasses.Thisshowsifthefloatisstucksinceitwillonly

rotateifitisfree.Readingsareusuallytakenatthetopofthewidestpartofthefloat;

thecenterforanellipsoid,orthetopforacylinder.Somemanufacturersusea

differentstandard.

The"float"mustnotfloatinthefluid:ithastohaveahigherdensitythanthefluid,

otherwiseitwillfloattothetopevenifthereisnoflow.

Themechanicalnatureofthemeasuringprincipleprovidesaflowmeasurement

devicethatdoesnotrequireanyelectricalpower.Ifthetubeismadeofmetal,the

floatpositionistransferredtoanexternalindicatorviaamagneticcoupling.This

capabilityhasconsiderablyexpandedtherangeofapplicationsforthevariablearea

flowmeter,sincethemeasurementcanobservedremotelyfromtheprocessorused

forautomaticcontrol.

RotameterSelection

 Whatistheminimumandmaximumflowratefortheflowmeter?

 Whatistheminimumandmaximumprocesstemperature?

 Whatisthesizeofthepipe?

 Wouldyoulikeadirectreadingrotameterorisalookuptableacceptable?

 Whataccuracydoyouneed?

 Doyourequireavalvetoregulatetheflow?

 Willtherebebackpressure?

 Whatisthemaximumprocesspressure?

Advantages

 Arotameterrequiresnoexternalpowerorfuel,itusesonlytheinherent

propertiesofthefluid,alongwithgravity,tomeasureflowrate.

 Arotameterisalsoarelativelysimpledevicethatcanbemassmanufactured

outofcheapmaterials,allowingforitswidespreaduse.
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 Sincetheareaoftheflowpassageincreasesasthefloatmovesupthetube,

thescaleisapproximatelylinear.

 Clearglassisusedwhichishighlyresistanttothermalshockandchemical

action.

Disadvantages

 Duetoitsrelianceontheabilityofthefluidorgastodisplacethefloat,

graduationsonagivenrotameterwillonlybeaccurateforagivensubstance

atagiventemperature.Themainpropertyofimportanceisthedensityofthe

fluid;however,viscositymayalsobesignificant.Floatsareideallydesignedto

beinsensitivetoviscosity;however,thisisseldomverifiablefrom

manufacturers'specifications.Eitherseparaterotametersfordifferent

densitiesandviscositiesmaybeused,ormultiplescalesonthesame

rotametercanbeused.

 Duetothedirectflowindicationtheresolutionisrelativelypoorcomparedto

othermeasurementprinciples.Readoutuncertaintygetsworsenearthe

bottomofthescale.Oscillationsofthefloatandparallaxmayfurtherincrease

theuncertaintyofthemeasurement.

 Sincethefloatmustbereadthroughtheflowingmedium,somefluidsmay

obscurethereading.Atransducermayberequiredforelectronically

measuringthepositionofthefloat.

 Rotametersarenoteasilyadaptedforreadingbymachine;althoughmagnetic

floatsthatdriveafolloweroutsidethetubeareavailable.

 Rotametersarenotgenerallymanufacturedinsizesgreaterthan6inches/150

mm,butbypassdesignsaresometimesusedonverylargepipes
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(FIG.ROTAMETER)

TANK:

IR@AIKTC-KRRC aiktcdspace.org



31|Page

size
L*B*H = 47*35*12.5
STORAGECAPACITY=310

VALVES:
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SS(gases,liquids,fluidizedsolids,or slurries)byopening,closing,orpartiallyobstructing

variouspassageways.Valvesaretechnically fittings,butareusuallydiscussedasaseparate

category.Inanopenvalve,fluidflowsinadirectionfromhigherpressuretolowerpressure.

ThewordisderivedfromtheLatin valva,themovingpartofadoor,inturnfrom volver,to

turn,roll.Valvesarefoundinvirtuallyeveryindustrialprocess,includingwaterandsewage

processing,mining,powergeneration,processingofoil,gasandpetroleum,food

manufacturing,chemicalandplasticmanufacturingandmanyotherfields.

Peopleindevelopednationsusevalvesintheirdailylives,including plumbing valves,such

as taps for tapwater,gascontrolvalvesoncookers,smallvalvesfittedto washing

machines and dishwashers,safetydevicesfittedto hotwatersystems,and poppetvalves in

carengines.

Innaturetherearevalves,forexampleone-wayvalvesin veins controllingthe blood

circulation,and heartvalves controllingtheflowofbloodinthe chambersoftheheart and

maintainingthecorrect pumping action.Valvesmaybeoperatedmanually,eitherby

a handle, lever,pedalorwheel.Valvesmayalsobeautomatic,drivenbychanges

in pressure, temperature,orflow.Thesechangesmayactupona diaphragm or

a piston whichinturnactivatesthevalve,examplesofthistypeofvalvefoundcommonly

are safetyvalves fittedtohotwatersystemsor boilers.

Morecomplexcontrolsystemsusingvalvesrequiringautomaticcontrolbasedonan

externalinput(i.e.,regulatingflowthroughapipetoachangingsetpoint)requirean actuator.

Anactuatorwillstrokethevalvedependingonitsinputandset-up,allowingthevalvetobe

positionedaccurately,

Toprepareanymachinepart,thetypeofmaterialshouldbeproperlyselected,

consideringdesign,safetyandfollowingpoints.Theselectionofmaterialfor

engineeringapplicationisgivenbythefollowingfactors:-

 Availabilityofmaterials

 Suitabilityofthematerialfortherequiredcomponents

 Suitabilityofthematerialforthedesiredworkingconditions

IR@AIKTC-KRRC aiktcdspace.org



33|Page

 Costofthematerials

Inadditiontotheabovefactorstheotherpropertiestobeconsideredwhileselecting

thematerialareasfollows:-

MechanicalProperties:These properties are color,shape,density,thermal

conductivity,electricalconductivity,meltingpointetc.

PhysicalProperties:Thepropertiesareassociatedwiththeabilityofthematerialto

resistthemechanicalforcesandload.

Strength:Itisthepropertyofmaterialduetowhichitcanresisttheexternalforces

withoutbreakingoryielding.

Stiffness:Itistheabilityofmaterialtowithstandthedeformationunderstress.

Ductility:Itisthepropertyofmaterialduetowhichitcanbedrawnintowiresundera

tensileload.

Malleability:Itisthepropertyofmaterialwhichenablesittoberolledinto

sheetBrittleness:Itisthepropertyofmaterialduetowhichitbreaksintopieceswith

littledeformation.

Hardness:Itisthepropertyofmaterialtoresistwear,deformationandtheabilityto

cutanothermaterial.

Resilience:Itistheabilityofthematerialtostoreenergyandresisttheshockand

impactloads.

Creep:Itistheslowandpermanentdeformationinducedinapartsubjectedtoa

constantstressathightemperature.Wehaveselectedthematerialconsideringthe

abovefactorsandalsoaspertheavailabilityofthematerial.

Thematerialswhichcovermostoftheabovepropertiesare

MILDSTEEL:-
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Whysteelinparticular?

Mildsteel containsapproximately0.05–0.25% carbonmakingitmalleableand

ductile. Mildsteel hasarelativelylowtensilestrength,butitischeapandeasyto

form;surfacehardnesscanbeincreasedthroughcarburizing.Itisoftenusedwhen

largequantitiesof steel areneeded,forexampleasstructural steel.

IntheStates,"mildsteel"referstolowcarbon steel;typicallytheAISIgrades1005

through1025,whichareusuallyusedforstructuralapplications.Withtoolittle

carboncontenttothroughharden,itisweldable,whichexpandsthepossible

applications.

Properties:

Tensilestrength=44.54kgf/mm

Yieldstrength=28kgf/mm

Hardness=170B

.
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CHAPTER5:EXPERIMENTATION

(forcentrifugalpump)

Observationtable:

Speed

ofthe

pumps

Nrpm

Pressu

re

gauge

readin

g

kg/cm

2

Vaccu

me

gauge

readin

gmm

ofhg

Time

reqiure

dfor5

pulse

of

energy

metert

sec

Totalhead

or

manometri

chead

Hm=hs+hd

+datum

head

Actua

l

disch

arge

Efficiencyofthe

pumps

214.1 0.75 80 17.75 9.0332 4.298

6*10̂

-4

12.01

Calculation:

Emc=3200pulse/kwh

Leveldifferencepressuregaugeandvaccumegaugeordatumhead=300mm=0.3m

Actualdischarge(Qact)

= =4.2986*10̂-4m3/s

Suctionhead(hs)=p1*13.6*10̂-3mofhg

=80*13.6*10̂-3

=1.088mofhg
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Deliveryhead(hd)=

=7.6452m

Totalhead=Hd+Hs+datumhead

=7.6452+1.088+0.3

=9.0332kw

Outputpower=

=1000*9.81*4.2986*10̂-4*9.0332*10̂-3

=0.03809kw

Inputpower= = =0.31690kw

Overallefficiency()= = =12.01%

Pumpsinseries

Speed

ofthe

pump

sN

rpm

Press

ure

gauge

readin

g

p1kg/

cm2

Vaccu

me

gauge

readin

gmm

ofhg

Press

ure

gauge

readin

g

kg/c

m2

Vaccu

me

gauge

readin

gmm

ofhg

Time

reqiur

edfor

5

pulse

of

energ

y

meter

tsec

Actu

al

disch

arge

Efficiencyofthe

pumps

2880 0.7 100 1.4 0.8 4.67 1.82

6*10

-̂3

30.9
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Calculation

Emc=3200pulse/kwh

Actualdischarge(Qact)=

4.2986*10̂-4m3/s

Suctionhead(hs)=p1*13.6*10̂-3mofhg

=80*13.6*10̂-3

=1.368mofhg

Deliveryhead(hd)=

Suctionhead(hs)=p1*13.6*10̂-3mofhg

=0.0108m

Deliveryhead(hd)=1.4*10=14m

Totalhead=Hd+Hs+Hd+Hs+datumhead+minorloss

=1.36+7+0.0108+14+2+0.215

=24.58m

Outputpower=

=1000*9.81*1.826*10̂-3*24.586*10̂-3

=0.4404kw

Inputpower= = =1.421kw

Overallefficiency()= = =30.9%
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Pumpsinparallel

Speed

ofthe

pump

sN

rpm

Press

ure

gauge

readin

g

p1kg/

cm2

Vaccu

me

gauge

readin

gmm

ofhg

Press

ure

gauge

readin

g

kg/c

m2

Vaccu

me

gauge

readin

gmm

ofhg

Time

reqiur

edfor

5

pulse

of

energ

y

meter

tsec

Actu

al

disch

arge

Efficiencyofthe

pumps

2880 2.8 90 2.8 90 4.07 1.92

6*10

-̂3

47.96%

Calculation

Emc=3200pulse/kwh

Actualdischarge(Qact)=

1.965*10̂-4m3/s

Suctionhead(hs)=p1*13.6*10̂-3mofhg

=1.22368mofhg

Deliveryhead(hd)=26m

Suctionhead(hs)=p1*13.6*10̂-3mofhg

=1.224m

Deliveryhead(hd)=26m
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Totalhead=Hd+Hs+Hd+Hs+datumhead+minorloss

=1.224+26+26+1.5+0.496

=56.447m

Outputpower=

=1000*9.81*1.96*56.447*10̂-3

=1.085kw

Inputpower= = =2.265kw

Overallefficiency()= = =47.96%
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CHAPTER6:RESULTANDCONCLUSION

Asdiscussedabovetheuseofthreedifferentsetupofexperimentswillleadtoa

lossofcostandlossoftimeandlossofspacewhichisundesirableforthecollege.

Time

Timeisthemostimportantfactoraffectingeveryaspectoflife.Agreatproverbhas

beensaidthattimeandtidewaitsfornoone.conductingtheexperimentsindividually

onthreedifferentsetupwilltakesomuchtime.foreachexperimentwehavetogo

foranothersetupsandbymovinghereandtherefortheexperimentsconductionthe

timetakenwillbeverymuch.Bycombiningitintoasinglesetupwedonthavetogo

hereandtherefortheconductionofexperiments.Itconsumeslesstimeas

comparedtothetimerequiredforconductingthreedifferentsetups.

Accuracy

Forattaininghighestaccuracyweareusingflowmeterwhichdirectlymeasuresthe

flow ratehererthehumanerrorgetreducedbecausewhenwemeasurethe

dischargeinatankwehavetomeasurethetimefot100mmriseandtherewecan

missoutsomeobservationsduetowhichourdischargecomesouittobe

different.herteweareusingflowmeterwherewedontneedtoobservetherisethe

flowmeterwilldirectlygiveusthedichargevalueinlpm.rs.

Thescopeofthisprojectislimitedonlyforcentrifugalpumpsinseriesand

parallel.howeverifweuseautomaticsensorsofflowandautomationtoolswecan

haveevenmoreaccuracywhichwillhelpustoconductexperimentwithhiger

accuracy.

Conclusion

 Humaneffortswillgetreduced.

 Timeforconductionofexperimentswilldecrease.

 Spacegetsreduced
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 Costofequipment’swillgetreducedbylargeamount.

 Accuracygetincreasedbyusingflowmeter.
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Chapter7:FutureScope

 Thisattachmentcanbemodifiedfordifferenttypesofpumps

 Effectofopeningandclosingofvalve1/3rdandatotherpositionswillaffect

thedicharge.thiscanbeexplainedgraphically

 Infuturebyusingsensorsandautomatictoolstheefficiencycanbeeasily

predicted.

 Theefficiencycanbeincreasedifusedtheautomationinsmallscaleindustry.

Infuturewecanincreasethemobilityoftheexperimentalsetup.
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