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QuestionNO.1.Definedesalinationandbrieflydescribevariousdesalinationmethods?
Whichmethodismoreeffective,pleaseelaboratebriefly
AnswerNo.1.

Desalinationisaprocessthattakesawaymineralcomponentsfrom salinewater.More
generally,desalinationreferstotheremovalofsaltsandmineralsfrom atargetsubstance,asin
soildesalination,whichisanissueforagriculture.

Variousmethodofdesalination

1)Distillation(Evaporation)

2)Electrodylasis

3)Freezing

4)ReservoirOsmosis

Distillation:

Saltwaterisheatedinonecontainertomakethewaterevaporate,leavingthesalt

behind.Thedesalinatedvaporisthencondensedtoform waterinaseparatecontainer.

Althoughlongknownithasfoundlimitedapplicationwatersupplybecauseofthefuel

costinvolvedinconvertedwatertovaporisveryhigh.



`

Electrodylasis:

             Themembranesusedinelectrodialysisarebuilttoallowpassage

ofeitherpositivelyornegativelychargedions,butnotboth.Ionsareatomsormolecules

thathaveanetpositiveornetnegativecharge.Fourcommonionicmoleculesinsaline

wateraresodium,chloride,calcium,andcarbonate.

Electrodialysisusethedrivingforceofanelectricalpotentialtoattractandmove

differentcations(positivelychargedions)oranions(negativelychargedions)througha

permeablemembrane,producingfreshwaterontheotherside

Thecationsareattractedtothenegativeelectrode,andtheanionsareattractedtothe

positiveelectrode.Whenthemembranesareplacedsothatsomeallowonlycationsto

passandothersallowonlyanionstopass,theprocesscaneffectivelyremovethe

constituentsfrom thefeedwaterthatmakeitasalinesolution.



 FreezingMethod:

Itisbasedontheprincipalthatwaterexcludessaltswhenitcristallizeto

ice

ItInvolvestheThreesteps:

a)Iceformation

b)Icewashingand

c) Icemeltingtoobatinfreshwaterwithsusequestremovalofcontaminants.

 ReverseOsmosisMethod(RO):

 Itiswaterpurifiactiontechnology/methodthatusesasemi-permeablemembraneto

removeions,moleculesandlargerparticlesfrom salinewater.

 Reverseosmosiscanremovemanytypesofdissolvedandsuspendedspeciesfrom

waterincludingbactteraisandisusedinbothindustrialprocessandalsotheproduction

ofpotablewater.

 Itsegnifficienlydecreasesthesaltsandotherpotentialimpuritesinthewaterresulting

inahighqualityandgreattestingwater.



Stepsinvolvedinreverseosmosis

Step01:

Removalofsedimentsfgrom thewaterinthisstepallthesedimentslikeclsysiltand

stonearereomvedfrom thewater.

Forthisa5micronfilterisusedinthesedimentsarefilyterdinordertomakesurethatno

deamgesisdonetothemembrane.

TheMicronfilterdoesnotlettheseparticlespassbyandthustheyaresuspended.

Step02:

Inthesecondstepcarbonfilterisusedtoremovethechlorineandotherharmfulchemicalthat

enterthewatersource.

Thechemicalsareharmfultohumanhealthandthusitisnecessarytoremovethem.

Steps03:

Thethirdstepfocusesonthepassingthewaterfrom adenseandcompactedcarbonfilter.

Mostofthecontaminatesareremovehere.

Step04:

Waterpassesthroughthemembraneandalltheheavymetalspresentinthewaterareremoved.

Alongwithmetalsradioactivemetalstooareremovedinthissteptheimpuritiesaredrainedout

ofthereverseosmosissystem andcleanwaterseparator.



Step05:

Inthislaststagethebacteria’schlorineandbadodorareremovedfrom waterafterpassesfrom

thisstagesitcomesoutofthefactisperfectforconsumption.

Thisstepinvolvedtertiarytreatmentorpolishing.

Note:IntheabovementionedmethodsofdesalinationtheReverse

Osmosisisconsiderdtobemostaffectivemethodsbecauseitgivesus

thewaterwhichisfreefrom bacteriasandanyotherharmfulingredients.

QuestionNO.2.Brieflydescribemeritsanddemeritsof4typesofwaterdistributionlayouts?

Whichlayoutwillyourecommendfornewlyproposedtownshipinhillyarea?Supportyour
answerwithjustification?

AnswerNo.2.

Definition.

Thelayoutofwaterdistributionsystem tellsusthenetworkofpipesprovidedintheareaand
helpstodeterminetherepairlocationsifanydamagesoccurs.Thedistributionofwatermeans



deliveringtreatedwatertotheuserfrom thesource.Thedistributionshouldtakeplaceinsucha
waythattheusersorconsumersshouldmeettheirdemandofwaterwithsufficientquantity
andquality.

Differentmethodsoflayingoutdistributionsystem areasfollows:

Deadendsystem

Gridironsystem

Ringsystem

Radialsystem

1.DeadEndWaterDistributionSystem.

Deadendsystem,thenameitselfdefiningthatitcontainsdeadendsinthepipesystem.So,the
waterdoesnotflowcontinuouslyinthedeadendsystem.Inthissystem thewholepipenetwork
isdividedintoseveralsubnetworks.Thosearenamelymainline,submains,branchlinesand
serviceconnections.

Firstly,onemainlineislaidthroughthecenterofthecityorarea.Submainsarelaidonboth
sidesofthemainlineandthensubmainsdividedintobranchlinesfrom whichservice
connectionsaregiven.Ateverystartingpointofsubmainline,acutoffvalveisprovidedto
regulatetheflowduringrepairworksetc.

Onthewhole,thisnetworkdiagram willlooklikeatreeshape,soitisalsocalledastreesystem.
Thistypeofsystem isusedmostlyfortheoldencitieswhicharebuiltinirregularmanner
withoutanyplanning.Nowadays,thissystem isnotpreferable

Merits DeMerits

1.Pipesinthisnetworkcanbelaideasily.

2.Thepressureanddischargeineachpipe
canbedeterminedveryeasilyandaccurately
whichmakesdesigncalculationsverysimple.

3.Thediametersofpipesofmain,submains
andbranchescanbedesignedbasedonthe
requireddemandofpopulation.So,costof
theprojectcanbereduced.

4.Deadendsystem requireslessnumberof
cutoffvalves

1.Thepressureisnotconstantandisvery
lessatremoteparts.

2.Becauseofdeadendswaterstagnation
takesplacewhichresultsindepositionof
sediment.Toremovethissediments,more
numberofscourvalvesaretobeprovidedat
thedeadendswhichincreaseeconomy.

3.Ifthereisanydamageoccursinthebranch
line,thewholeportionshouldbestoppedto
repairthatwhichcreatesdiscomforttothe
otherusersinthatsubmainline.

4.Inthissystem,Limiteddischargeis
availableforfirefighting.



2.GridIronWaterDistributionSystem

Gridironsystem alsocontainsmainlines,submainsandbranchlines.Butinthissystem dead
endsareeliminatedbyinterconnectingallthelines.Hence,thewaterflowcontinuouslyinthis
system withoutstagnating.So,thissystem isalsocalledasinterlacedsystem orreticulation
system.Itismoresuitableforwell-plannedcities.

Merits DeMerits

1.Waterwillflowcontinuouslywithout
anydeadendsorsedimentdeposits.

2.Headlossisminimum inthiscase
becauseofinterconnectionofpipes.

3.Thedischargewillmeettherequired
dischargeforfirefighting.

4.Repairworkscanbeeasilydonejust

byclosingcutoffvalveinthatline
whichdonotaffecttheotherusers.

1.Becauseofcirculatingflowfrom all
directions,thepipesusedinthis
system shouldbeoflargediameters
andlongerlengths.

2.Wecannotdeterminetheaccurate
discharge,velocityorpressureina
particularpipe.So,designisdifficult.

3.Layingofpipeswillbedonebyskilled
workerswhichconsumemorecost.

4.Cutoffvalvesrequiredshouldbemore

inthissystem.

3.RingWaterDistributionSystem

Ringsystem,canalsobecalledascircularsystem inwhichthemainpipelineisprovided
aroundthecityorarea.From thismainline,thebranchlinesareprojectedperpendicularlyand
theyarealsoconnectedwitheachother.So,everystreetofthedistributedareawillget
sufficientquantityofwater.Foratownwithwell-plannedstreetsandroads,Circularsystem is
moresuitable.

Merits DeMerits

1.Nostagnationofwater

2.Repairworkscanbedonewithout
affectinglargernetwork.

3.Largequantityofwaterisavailablefor
firefighting.

1.Longerlengthandlargediameter
pipesarerequired.

2.Morenumberofcutoffvalvesare
necessary.

3.Skilledworkersarenecessarywhile
layingpipes.



4.RadialWaterDistributionSystem

Radialsystem isquiteoppositetotheringsystem.Inthissystem,wholeareaisdividedinto
smalldistributiondistrictsorzonesandanindividualdistributionreservoirisprovidedforeach
distributionzone.Thereservoirprovidedisgenerallyofelevatedtype.From thisreservoirthe
pipelinesarelaidradiallytothesurroundedstreets.

Alldistributionreservoirsareconnectedwithmainlinewhichispassingthroughcenterofthe
city.Thistypeofsystem issuitableforareaswithradiallydesignedroads.

Merits DeMerits

1.Thewaterdistributedwithhigh
velocityandhighpressure.

2.Headlossisverysmallbecauseof
quickdischarge.

1.Costoftheprojectismorebecauseof
numberofindividualdistribution
reservoirs.

Recommendeddistributionsystem forHillyAreas.

Forhillyareagravityflowsystem issuitablewithDeadEndpipingsystem becauseof
frequentelevationdifferenceandscatteredpopulationtomaintainpressureinthepipe.
Economicalbecausemorepowerisrequiredforpumpingofwaterinthepipesalldueto
gravityflow.



QuestionNo.3.Whataredifferenttypesofreservoirsusedinwatersupplysystems?Briefly

describeitsimportanceandhowitsstoragecapacitybecalculated?

AnswerNo.3.

DEFINATION

Areservoirisaman-madelakeorlargefreshwaterbodyofwater.Manypeoplethinkofa
reservoirasalakeandmightevenusethewordsinterchangeably.However,thekeydifference
isthatreservoirsareartificialandmadebyhumans,whilelakesarenaturallyoccurringbodies
ofwater.Reservoirsaregreatbecausetheyprovideasupplyofwaterforwhennaturally
occurringbodiesofwater,likelakesorrivers,rundry.We'lltalkmoreaboutwhatkindsof
reservoirsthereare,andwhatweusethem fornext.

TypesofReservoirs

Therearedifferenttypesofreservoirs;Valley-dammedreservoirs,Bank-sidereservoirs,Surface
reservoirs,Elevatedreservoirs.

1)Valley-dammedreservoirs

Valley-dammedreservoirsarecreatedinvalleysbetweenmountains.Usually,thereisan
existinglakeorbodyofwater.Themountainsidesareusedasthewallsofthereservoirtohold
thewater.Adam,orartificialwallinthereservoir,isbuiltatthenarrowestpointtoholdinthe
water.

Tocreateavalley-dammedreservoir,theriverthatwillfillthereservoirmustbediverted,sothe
groundcanbeclearedtolayafoundationforthedam.Next,aconcreteliningisputinplace,
anddam constructioncanbegin.Itcantakeyearstobuildadam,butonceit'sdone,thewater
poolsinthevalley,andalargesourceofwaterbecomesavailable

2)Bank-sidereservoirs

Bank-sidereservoirsarereservoirsthataremadebydivertingwaterfrom localriversorstreams
toanexistingreservoir.Althoughthiscanbeappliedtomanydifferentgeographicalareas,
unlikethevalley-dammedreservoir,whichrequiresavalley,divertingwaterfrom arivercan
createproblems.TheRiverThamesinLondonisoneexampleofabank-sidereservoir.

Dependinguponthereelevationw.r.tgrounditmaybeclassifiedas

3)Surfacereservoirs.

Thesearealsocalledgroundreservoir.

Mostlycircularorrectangulartank.Undergroundreservoirsarepreferredespeciallywhenthe
sizeislarge.Incaseofgravitysystem,undergroundreservoirsaregenerallyconstructedon
highnaturalgroundsandareusuallymadeofstones,bricks,plainorreinforcedcement
concrete.Thesidewallsaredesignedtotakeupthepressureofthewater,whenthereservoiris
fullandtheearthpressurewhenitisempty.Thepositionofgroundwatertableisalso
consideredwhiledesigningthesereservoirs.To obtainwatertightnessbitumencompoundsare
usedatallconstructionjoints.Foraerationofwaterandinspection,manholes,ventilationpipes



andstairsareprovided.

SURFACERESERVOIR

4)Elevatedreservoirs

ElevatedStorageReservoirs(ESRs)alsoreferredtoasOverheadTanksarerequired
atdistributionareaswhicharenotgovernedandcontrolledbythegravitysystem of
distribution.Thesearerectangularorcircularinshape.Ifthetopographyofthetown
isnotsuitableforgravitysystem,theelevatedtankorreservoirareusedtoprovide
sufficientpressurehead.Theyareconstructedwherecombinegravityandpumping
system ofwaterdistributionisadopted.

ELEVATEDSTORAGERESERVOIRS

Thetotalstoragecapacityofadistributionreservoirissum ofBalancing
Storage,BreakdownStorage&FireStorage.

1)BalancingStorage



Thequantityofwaterrequiredtobestoredinthereservoirforequalizingor
balancing fluctuating demand againstconstantsupplyisknown asthe
balancingstorage(orequalizingoroperatingstorage).

2)BreakDownStorage
Thebreakdownstorageoroftencalledemergencystorageisthestorage
preservedinordertotideovertheemergenciesposedbythefailureof
pumps,electricity,oranyothermechanism drivingthepumps.Avalueof
about25%ofthetotalstoragecapacityofreservoirs,or1.5to2timesofthe
average hourly supply,may be considered as enough provision for
accountingthisstorage.

3)FireStorage

Thethirdcomponentofthetotalreservoirstorageisthefirestorage.Thisprovisiontakescare
oftherequirementsofwaterforextinguishingfires.

Tocalculatethestoragecapacityofanyreservoirwehave2methodsbywhichwedetermine
thecapacityofareservoir:

1.AnalyticalMethod:

Inthismethodananalysisofdemandandinflowofwaterpermonthoftheyearismade.

Thefollowingdataarerequired:

(I)Totalinflowofthestream duringeachmonthofacriticallowflowyear(ordryyear)atthe
reservoirsite.

(ii)Totallossofwaterduetoevaporation,percolation,etc.,duringeachmonthoftheyear.

(iii)Totalprecipitation(ifany)duringeachmonthoftheyear.

(iv)Totalamountofwaterrequiredtobereleasedfrom thereservoirduringeachmonthofthe
yeartosatisfythepriorwaterrightrequirementsoftheresidentsonthedownstream ofthe
reservoir.

(v)Totaldemandofwaterduringeachmonthoftheyear.

Thefollowingprocedureisadoptedtodeterminethecapacityofthestoragereservoir:

(I)From thetotalinflowofthestream duringeachmonth,thetotallossofwaterdueto
evaporation,percolation,etc.,andthetotalamountofwatertobereleasedtomeetthe
downstream requirementsduringthatmontharesubtractedandthetotalamountof
precipitation(ifany)duringthesamemonthisadded.Thisgivestheadjustedornetinflowof
thestream fordifferentmonthsoftheyear.

(ii)Bysubtractingtheadjustedornetinflowfrom thedemandthedeficiencyortheamountof
waterrequiredfrom thestoragetomeetthedemandfordifferentmonthsisobtained.However,
ifthedemandislessthantheadjustedornetinflowitindicatesasurplus.



(iii)Thetotaldeficiencyduringthesuccessivemonthsgivestherequiredcapacityofthestorage
reservoir.

(iv)Ifprovisionistobemadefortwoorthreesuccessivedryyears,thecapacityobtainedin
step(iii)isincreasedaccordingly.

ThismethodofdeterminingthecapacityofastoragereservoirisindicatedinIllustrative.

2.MassCurveMethod:

Themasscurvemethodismorecommonlyusedfordeterminingthecapacityofastorage
reservoir.

MassCurveandDeterminationofCapacityofaStorageReservoirRequiredForaSpecifiedYield
orDemandUsingMassCurve:

MassCurveofInflow:

Amasscurveofinflow(ormasscurve)isaplotofaccumulatedflowinastream againsttime.
Asindicatedbelowamasscurveofinflowcanbepreparedfrom theflowhydrographofa
stream foralargenumberofconsecutiveprevious years.



QuestionNO.4.Whypumpsareusedinwatersupplyschemesandhowtocalculate
pumpcurvetomeetwaterdemand?

AnswerNo.4.

Whypumpsareusedinwatersupplyschemes.

Toraiseorliftthewaterbymeansofapumpfrom one(1)ormorepointsinthewatersupply
system andliftingofwaterfrom lakereservoirs,rivers,tubewells&watertreatmentplants.

Directpumpingintosupplymainandsubmainsandtomaintainrequiredpressure.

Liftingwaterfrom watersourceandstoreittoelevatedreservoirandfrom reservoirtopipe
distributionsystem undergravity.

Insomesystemsboosterspumpmaybeneededatcertainpointstokeeppressureatdesirable
levelsstandbyemergencypumpsarealsoneededforanybreakdowntosupplyuninterrupted
supplyofwatertotakecareofgreatdemandduringincidentoffireetc.

Pumpcurve.

Apumpperformancecurveissimplyagraphorchartthatrepresentstheperformance
capabilitiesofagivenwaterpump. Apumpmanufacturerconductsavarietyoftestsandthe
findingsarethenreflectedonagraph,whichwerefertoasthepumpcurve. Apumpcurvewill
typicallyshownotjustthemaximum capabilitiesofthepump,butjustasimportant,manypump
curveswillgiveinformationhelpfulindeterminingthebestefficiencypoint(BEP)forflowrates
aswellasreflectingthepreferredoperatingrange(POR)ofthewaterpump. Onceyouknow
howtoreadapumpcurveyouwillbeabletodetermineCommonInformationaPumpCurvecan
provide.

 TotalDynamicHead.
Totaldynamicpumphead,mostcommonlyreferredtoastotalhead,conciselystatedis the
heightthatawaterpumpiscapableofraisingaliquid. Itisthetotalverticaldistancethatthe
pumpiscapableof‘pumping’. Thegreaterthepressure,thehigherthehead. Thelowerthe



pressure,thelowerthehead.

 FlowRate
Flowrate,orrateofflow,isthe totalmaximum amountofliquidflowthatapumpcanproduce
duringaspecifiedperiodoftime. Itisalmostalways measuredperminute andmostpumpcurves
willshoweithergallonsperminute(GPM)orlitersperminute(LPM),orcommonlyboth.Thegreater
thepressure,thehighertheflowrate.Thelowerthepressure,thelowertheflowrate. 

 NPSHR(NetPositiveSuctionHeadRequired)
Netpositivesuctionheadrequiredisthe minimum amountofpressureorforceofenergythatis
requiredatthesuctionport(inlet)toovercomethelossesfrom friction thatarecausedbetweenthe
suctionhead/nozzle(inlet)andtheeyeoftheimpeller,withoutcausingvaporization(cavitation)of
theliquidbeingpumped



 BestEfficiencyPoint
Everypumphasabestefficiencypoint(BEP)andmanypumpcurveswillclearlyshowtheBEP. 
BEPisthe rateofflowandthetotalheadatwhichapumpefficiencyisatamaximum atagiven
motorspeedandimpellerdiameter.


