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Abstract— iWater iis ione iof ithe ivital ineeds ifor iliving 

ibeings. iHumans ineed iwater iin imany idaily iactivities 

ilike idrinking, ibathing, icooking, ietc. iIf iquality iof iwater 

iis inot igood ithen iit ibecomes iunfit ifor idrinking iand 

iother ipurpose. iThe iquality iof iwater iis idetermined iby 

iits iphysical iproperties iand iprimary icharacteristics 

i(primary iparameters). iHence iit ibecomes inecessary ito 

ifind ithe isuitability iof iwater ifor idrinking, iirrigation,and 

iindustry ipurpose. iIn ithis ipaper, ithe iproposed iwork iis 

ibased ion ithe idevelopment iof ilow icost iwater iquality 

imonitoring isystem iusing idifferent isensors iwhich iare 

icapable iof imeasuring iprimary iparameters iof iwater 

isuch ias iph, itemperature, iconductivity, ioxidation 

ireduction ipotential iand idissolved ioxygen. iBased ion 

ithese iselected iparameters ia isensing iunit iid ideveloped 

iwhich iconsist iof iseveral iMicrosystems iused ifor ianalog 

isignal iconditioning, idata iaggregation, isensor idata 

ianalysis iand ia idisplay iunit ito idisplay ithe imeasured 

ireadings iof ieach iparameter. 

Keywords— iRaspberry ipi3, iAtlas iscientific isensors, 

isensor idecoders, iBNC iconnectors, iDisplay iunit. i 

I. iIntroduction: 

Ground iwater, isurface iwater iseen iin irivers, istreams, 

ietc., iatmospheric iwater i(like irainwater, isnow iand 

ihail) iand isprings iare ithe imain isource iof iwater 

iavailable ito ithe ipeople iin igeneral. iThe iqualities iof 

ithese iwater ibodies iare ivarying iwidely idepending 

iupon ithe ilocation iand ienvironmental ifactors. i iIn ithis 

iera iof i21st icentury, ialthough ithere iare ia ilot imany 

iinventions ibut iat ithe isame itime idue ito iincreased 

iglobalization iand iindustrialization ithe ipollution iis ialso 

iincreasing ileading ito idecreased iquality iof iwater ifor 

idrinking ipurpose. iOn ithe iother ihand imaintaining 

ipure isupply iof iwater iis ibecoming imore ichallenging 

iday iby iday. iIn iIndia imainly iis ibig icities ithe 

imunicipality icorporation iuse ilots iof ichemical ito 

ipurify ithe iriver iwater ithen isupply ithat ito ithe ipeople. 

iAnd iwe ireserved ithat iwater iis ieither isafe ifor 

idrinking ior inot. iTherefore, ithere iis ia ineed ifor ian 

iefficient iwater iquality imonitoring isystem ito ibe 

ideployed iin ithe iwater idistribution inetwork iand iat 

iconsumer isites. 

 

II. iRecent iproblems ifaced: 

1. Indora iresidents iblamed icontaminated iwater ifor 

iJaundice:- i 

At ileast i50 iresidents iof iIndora iand iadjoining iareas iin 

iNagpur iMuncipal iCorporation’s i(NMC) iMangalwari 

izone iare isuffering ifrom ijaundice. iResidents iclaimed 

ito ibe igetting icontaminated iwater isupply isine ilast 

icouple iof i idays. i“Many iresidents ihave icontracted 

ijaundice iwith isome ieven ibeing ihospitalized” isaid iDr 

iVicky iTripude, ia iphysician iin iBalkrishna iMohalla. 

iDevendra iRamteke, ia iresident iof iBalkrishna iMohalla 

iwho iis isuffering ifrom ijaundice, ifears ihe imight ihave 

ifallen iill idue ito icontaminated iwater. iThe isituation 

ihas ideteriorated iwith itwo imore ifamily imembers 

iPreeti iand iNimisha icontracted ijaundice. iNow, ias ia 

iprecautionary imeasures, ithe ifamily iis iconsuming 

iwater iwas iNMC’s itap ionly iafter iboiling iit.[3] i 

 {Times iof iIndia(26 iJuly’19)} 

2. Contamination icaused iDiarrhoea iin iBharat inagar:- 

A ilarge inumber iof ipeople iin iand iaround iZade iLayout 

iin iBharat iNagar ihave ideveloped isymptoms iof iacute 

idiarrhoea idue ito isuspected icontamination iof idrinking 

iwater.“There iis ia idiarrhoea ioutbreak idue ito 

inegligence iof i.NMC iin iprabhag inumber i14,” isaid 

iSachin iKale, ia iresident iof ithe iarea, iwho itoo iis idown 

iwith idiarrhoea isince ithe ilast itwo idays. iIt iis ithe 

isecond ibiggest icase idue ito isupply iof icontaminated 

iwater iever isince ithe iNagpur iMunicipal iCorporation 

i(NMC) istarted ialternate iday iwater isupply. iIt icame ito 

iknow ithat iover i80 ifamilies icomplained iof ivomiting 

iand iloose imotion iand isought itreatment. iKale isaid iall 

ifour imembers iof ihis ifamily iare idown iwith ithe 

iwaterborne idisease. iThe iresidents isaid ithey ihave 

ibeen ireceiving imuddy iand istinking iwater ifor ia iweek 

inow.People isuffering ifrom isevere idehydration ihave 

ibeen iapproaching iprivate ihospitals iin iNagpur isince 

ithe ilast i2-3 idays.Many iresidents, iincluding iKale, ihave 

istarted ibuying ipacked iwater ifor idrinking iand icooking 

ipurposes.[4] 

{Times iof  India(28 iJuly’19)} 
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III. iMotivation iand iObjectives: 

Water iPollution iis ia imajor iglobal iproblem iwhich 

irequires iongoing ivaluation iand imodification iof iwater 

iresource iguiding iprinciple iat ithe ilevels iof 

iinternational idown ito iindividual iwells. iIt ihas ibeen 

isurveyed ithat iwater ipollution iis ithe ileading icause iof 

ideaths iand idiseases iworldwide. iIn imany ideveloping 

icountries, idirty ior icontaminated iwater iis ibeing iused 

ifor idrinking iwithout iany iproper iformer itreatment. 

iOne iof ithe ireasons ifor ithis ihappening iis ithe 

iunawareness iof ipublic iand iadministration iand ithe 

ilack iof iwater iquality imonitoring isystem iwhich 

icreates iserious ihealth iissues. iAlso inatural 

iphenomenon isuch ias ivolcanoes, ialgae itints, 

irainstorms, iand iearthquakes ialso ichange ithe iquality 

iand iecological istatus iof iwater. 

IV. iBlock iDiagram iof iproposed isystem i: 

 

Fig.1:Block idiagram i 

V. iRaspberry iPi i3 iSpecification: 

RASPBERRY iPI i3 iis ia idevelopment iboard iin iPI iseries. 

iIt ican ibe iconsidered ias ia isingle iboard icomputer ithat 

iworks ion iLINUX ioperating isystem. iThe iboard inot 

ionly ihas itons iof ifeatures ibut ialso ihas iterrific 

iprocessing ispeed imaking iit isuitable ifor iadvanced 

iapplications. iPI iboard iis ispecifically idesigned ifor 

ihobbyist iand iengineers iwho iare iinterested iin iLINUX 

isystems iand iIOT i(Internet iof iThings). iWith i1.2GHz 

iclock ispeed iand i1 iGB iRAM iRASPBERRY iPI ican 

iperform iall iadvanced ifunctions. iWhere iwireless 

iconnectivity iis ineeded. iRASPBERRY iPI i3 ihas iwireless 

iLAN iand iBluetooth ifacility iby iwhich iyou ican isetup 

iWIFI iHOTSPOT ifor iinternet iconnectivity. iFor iInternet 

iOf iThings ithis ifeature iis ibest isuited. iRaspberry iPi 

ihas idedicated iport ifor iconnecting itouch iLCD idisplay 

iwhich iis ia ifeature ithat icompletely iomits ithe ineed iof 

imonitor. iRaspberry iPi ialso ihas idedicated icamera iport 

iso ione ican iconnect icamera iwithout iany ihassle ito itha 

iPI iboard. iRASPBERRY iPI ialso ihas iPWM ioutputs ifor 

iapplication iuse. 

 

Fig.2: iPin iDiagram iof iRaspberry ipi3 

VI. Parameters ito ibe iMeasured: 

pH: 

 ipH iis ireally ia imeasure iof ithe irelative iamount iof 

ihydrogen iand ihydroxyl iions iin ithe iwater. Water ithat 

ihas imore ifree ihydrogen iions iis iacidic, iwhereas iwater 

ithat ihas imore ihydroxyl iions iis ibasic. iSince, ipH ican 

ibe iaffected iby ichemical iin iwater, ipH iis ian iimportant 

iindicator iof iwater ithat iis ichanging ichemical. 

iHowever, ivery ialkaline iwater ican ihave ian iunpleasant 

ismell ior itaste, iand iit ican ialso idamage ipipes iand 

iwater icarrying iappliances. iAcidic iwater iwith ipH iof 

iless ithan i6.5 iis imore ilikely ito ibe icontaminated iwith 

ipollutants, imaking iit iunsafe ito idrink.[5] i 

Conductivity: 

The iconductivity iof iwater irefers ito ithe iability iof 

iwater ito iconduct ian ielectrical icurrent. i iThe ireason 

ithat ithe iconductivity iof iwater iis ivery iimportant iis 

ibecause iit ican itell iyou ihow imuch idissolved 

isubstance, ichemicals, iand iminerals iare ipresent iin ithe 

iwater. iHigher iamount iof ithese iimpurities iwill ilead 

ito ia ihigher iconductivity. iEven ismall iamount iof 
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idissolved isalts iand ichemicals ican iheighten ithe 

iconductivity iof iwater. i iPure iwater ihas ivery ilow 

iconductivity, isea iwaters icomes iwith ivery ihigh 

iconductivity. iDifferent iwater itypes ineed ito ibe 

imeasured ifor idifferent ireasons. iConductivity iis 

igenerally imeasured iin iterms iof iuS/cm ior imS/cm.[6] 

Dissolved iOxygen: 

 iDissolved iOxygen iis ithe iamount iof igaseous ioxygen 

i(O2) idissolved iin ithe iwater. iOxygen ienters ithe iwater 

iby idirect iabsorption ifrom ithe iatmosphere, iby ia irapid 

imovement, ior ias ia iwaste iproduct iof iplant 

iphotosynthesis. iThe iamount iof iDissolved iOxygen, ior 

iDO, iin iwater iis iexpressed ias ia iconcentration. iA 

iconcentration iis ithe iamount iof iin iweight iof ia 

iparticular isubstance iper ia igiven ivolume iof iliquid. 

iThe iDO iconcentration iin ia istream iis ithe imass iof ithe 

ioxygen igas ipresent, iin imilligrams iper iliter iof iwater. 

iMilligrams iper iliter, ior img/L, ican ialso ibe iexpressed 

ias iparts iper imillion, ior ippm. iWater itemperature iand 

ithe ivolume iof imoving iwater ican iaffect idissolved 

ioxygen ilevels. iOxygen idissolves ieasier iin icooler iwater 

ithan iwarmer iwater.[7] 

Temperature: 

Temperature iis ia icritical iwater iquality iand 

ienvironmental iparameter ibecause iit igoverns ithe 

ikinds iand itypes iof iaquatic ilife, iregulates ithe 

imaximum idissolved ioxygen iconcentration iof iwater, 

iand iinfluences ithe irate iof ichemical iand ibiological 

ireactions. iIt iaffects ithe idissolved ioxygen ilevel iin 

iwater, iphotosynthesis iof iaquatic iplants, imetabolic 

irates iof iaquatic iorganisms iand ithe isensitivity iof 

ithese iorganisms ito ipollution, iparasites, iand idisease. 

iIf istream itemperature iincrease, idecrease ior ifluctuate 

i itoo iwidely, imetabolic iactivities imay ispeed iup, islow 

idown, imalfunction, ior istop ialtogether. iThere iare 

imany ifactors ithat ican iinfluence ithe istream 

itemperature. iIt ican ifluctuate iseasonally, idaily, iand 

ieven ihourly, iespecially iin ismaller isized istream.[8] i i 

 

ORP: 

Oxidation iReduction iPotential iis ia imeasure iof ithe 

ioxidising ior ireducing ipotential iof ia iwater ibody. 

iReduction ipotential iis imeasured iin ivolts ior 

imillivolts. iThe iORP ilevel iin ia iriver ior itreatment 

iplant iwill igovern iwhich ireactions iare iprevalent. iORP 

imeasures ian iaqueous isystem icapacity ito irelease ior 

iaccept ielectrons ifrom ichemical ireactions. iWhen 

isystem itends ito iaccept ielectrons iit iis ian ioxidising 

isystem. When iit ireleases ielectrons iis ireducing 

isystem. ORP imeasurements iare iused ito icontrol 

idisinfection iwith ichlorine ior ichlorine idioxide iin 

iwater ibodies. Bacteria’s ilife ispan iin ithe iwater iis ivery 

imuch idetermined by iORP ilevel. iIn iwaste iwater 

ibodies, iORP imeasurement iis iused ifrequently ito 

icontrol itreatment iprocesses ithat iemploy ibiological 

itreatment isolutions ifor iremoving icontaminants. iMost 

iwater ihas ipositive iORP ireadings, iso iit iis ioxidising. 

iGenerally, itap iwater ihas iORP ifrom i+200 ito i+600mV. 

iBottled iwater itends ito ihave ihigh iORP ilevels iof imore 

ithan i+400mV.[9] 

VII. iWorking iof ithe isystem: 

The iprocess iincludes iwater idistribution isystem ias 

ishown iin iabove ifig., ito imonitor ithe iquality iof iwater 

ito ibe isupplied ito ithe ipublic/consumer. iThe iAtlas 

iScientific isensors ipresent iin ithe isystem ianalyze 

ivarious iwater iquality iparameters isuch ias ipH, 

itemperature, iconductivity, iORP iand idissolved ioxygen. 

iEach isensor iconsist iof ia iprobe iand iits icorresponding 

idecoder.iThese isensors iwere icalibrated iusing iits 

istandard ibuffer isolutions, iprovided iin iAtlas iScientific’s 

ikit. Each iprobe isenses ithe iwater iand igives ianalog 

idata idecoders iwere iused ito iconvert ianalog idata ito 

iASCII ivalues iwhich iare ifurther iconverted iinto iits 

icorresponding idecimal ivalues iusing ia icode. iThis idata 

iis iaggregated iby iusing ia iprocessing iunit i(Raspberry 

ipi3) iand ithe iquality iof ithe iwater iis idetected iby ithe 

ivalues iwhich iare idisplayed ion ithe idisplay iunit. iThe 

iresulted ivalues iare icompared iwith ithe istandard 

iparameters igiven ibelow iin ithe itable. 

Table.1: iStandard iParameters 

 

VIII. iAdvantages iof iproposed isystem: 

1.Real itime isystem. 

2.Portable iand isecure. 

3.Consumes iless ipower iand ienergy. 
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4.Low icost. 

5.Light iweight. 

IX. iApplications iof iproposed isystem: 

1.Drinking iwater ianalysis iin irural iand iurban iareas. 

2.To idetermine ithe iquality iof iwater iin irivers iand 

ilakes i i i ifor ihealthy iaquatic ilife. 

3. iFor iagricultural iand iindustrial ipurpose. 

X. iResult: 

1.Electronics iGround ifloor:- 

 

 

 

 

 

 

 

 

 

 

 

Fig. i3: iReadings iof iEN iGround iFloor 

2. Electronics iFirst ifloor:- 

 

 

 

 

 

 

 

 

 

Fig. i4: iReadings iof iEN iFirst iFloor 

3. Table iof iPractical ivalues:- 

Table.2:iExperimental ivalues iof iPrimary 

iParameters from ivarious idepartments iof icollege 

 

XI. iConclusion: 

In iour iproject iwe ihave itested itotal i8 isamples 
iof iwater iand ithus, iefficiently imonitored iall iprimary 
iwater iquality iparameters. iThis imethod ioffers ilow 
ipower iconsumption iwith ihigh ireliability ias isensors 
iwork ion ilow ioperating ivoltages iand ithe icurrent 
idrawn iis iin ithe irange iof imicro iAmperes. iThe isystem 
idisplays idifferent iwater iquality iparameters isuch ias 
iTemperature, iDissolved iOxygen, ipH, iOxidation-
Reduction ipotential iand iConductivity.This iinformation 
ican ibe ichecked iby ithe iexperts ifor ifurther itreatment. i 
 i i i i i i i i i i i  
Another iimportant ifact iof ithis isystem iis ithe ieasy 
iinstallation. iWater iquality imonitoring isystem iis ieasy 
ito iuse, ireliable, iportable, isecure, ireal itime isystem, 
iconsumes iless ipower iand ienergy. iThis isystem iis ia 
ilight iweight iand iof ilow icost iand iuses ian iefficient, 
ifast iand iprecise inotification ion iour idisplay isystem ior 
ican ibe idisplayed iin imonitor itoo. iHence iit ican ibe 
iconcluded ithat iour isystem ican isolve imany iimportant 
iwater iquality iproblems. 
 

XII. Future iScope: 
 
1. iIn iorder ito imonitor iquality iof iwater iin ivarious 
isites, ifuture iwork iof iintegrating imore inumber iof 
isensors ithat iincludes iDO iand iConductivity isensor. 
iThe isystem iis icapable ifor imonitoring iwater iquality 
iof idifferent ilarge iwater ibodies. 
2. iThe iwireless idata iacquisition ifrom iremote iwater 
ibodies iand ithe iacquired idatabase ican ibe iused ifor 
ifurther iresearch istudies ilike isoil icontent ianalysis. 
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3. iAcquired iinformation ican ibe iused ito idecide ithe 
iquality iof iwater iusing idata iof idifferent iparameters. 
4. iThe isystem ican ibe iused ito idetermine ithe iquality 
iof iwater iin irivers iand ilakes ifor ihealthy iaquatic ilife. 
5. iThe iproposed isystem ican ibe iused ifor iwater 
ianalysis iin irural iand iurban iareas. iAlso ifor 
iagricultural iand iindustrial ipurpose. 
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