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SOFTWAREDEVELOPMENTPROCESSFORABUADFARM,ADO EKITIIRRIGATION

SYSTEM

ThesoftwaredevelopmentprocessforABUAD farm isthedesigningprocessto

eradicate the problem ofwatershortage during the dryseason.The software

developmentprocessforthedesignofanautomatedirrigationsystem isdiscussed

below.

1.CONCEPTUALIZATION

Irrigationistheartificialapplicationofwatertothesoilforthepurposeofcrop

production.Irrigationwaterisappliedtosupplementrainfall.Duringdryseason,the

amountandtimingofrainfallarenotadequatetomeetthemoisturerequirementof

cropsandsotheideaofirrigationcomesforth.Consideringirrigationsystem the

prospectforthe atomization ofan irrigation system is thoughtofto reduce

participationofthefarmerintheworkingmechanism ofthesystem

Thisautomatedirrigationsystem forABUADfarm willbeabletocurbtheproblem of

lowsupplyofwaterinthefarm duringdryseasonwhichwillbettertheyield,income,

andprofitfrom thefarm.

Thisartificialapplicationofwatertothelandorsoilisusedtoensureadequate

moisturelevelandtemperaturethatisconduciveforgrowthofagriculturalcropson

thefarm atalltimesevenduringthedryseason.Thisirrigationsystem willinclude

thesynergyofsprinklingsystem,pipingsystem,electronicsystem,awatertankand

theuseofawatertank.

2.SPECIFICATION

Specificationinvolvesdividingtheirrigationsystem intomoduleswhichincludethe

softwareandhardwaremodules.

HARDWAREMODULE

 SolidsetSprinklers

 Pipingsystem (consistingofmainline,submainlinesandlaterals)

 Watertankandpumpunit

 Switchingtensiometers

 Sensorforsoilmoistureandsoiltemperature

 Weatherstationconsistingofathermostat& thermistorsensor,pressure

gaugesensors,anemometers,pyranometers,andrainsensor.



 SolarPumpingunit

 Relay

 Converter(A/Dinterface)

 Automaticsprinklersvalve

 GSM device(PCdevice)

SOFTWAREMODULE

 GUI

 Programming

 Satellitesystem

 IrrigationTimer

 Accesscontrol

 Errordetectionsystem

 Alarm system

 Microcontrollers

3.DESIGN

Thedesignoftheirrigationsystem involvesbreakingdownintotostepbystep

processofhowtheirrigationsystem willflow.Theundergroundsprinklersaresetat

variouslocationinthefarm whicharelinkedtogetherinserieswhenactivatedcan

coverallgroundsonthefarm withwater.Thesprinklersaresetincloseproximityto

curbtheproblem ofwinddisturbance.

Thedesignofautomatedirrigationsystemscoversvariousprocedureswhichare

explainedbelow;

SPRINKLER&PIPINGSYSTEM

Theautomatedirrigationsystem whichrequirestheuseofsprinklersprimarilyworks

ontransmissionofsignal(detectedinformation).

Sprinklerirrigationisasystem ofwateringyourfarm whichworkslikethenormal

rainfall.Waterflowpassesaroundthroughasystem pipesbypumpingit.Itisthen

separatedthroughsprinklerssothatitsplitsupintotinywaterdropsthatfalltothe

ground.Sprayheadattheterminaldistributethewaterovertheentiresurfacesoil.

Thesprinklersystem consistofthefollowingparts



1.Apumpunitwhichextractswaterfrom thesourceandproducesadischarge

into the pipe system.The pump mustbe able to supplywateratthe

appropriatepressuresothatthewaterisdischargedatanoptimum rateand

volumesuitableforthecropandsoiltype.

2.Principalandsecondarypipes(mainlinesandsubmainlines)whichcarry

waterfrom thepumptothelaterals.Thepipelinesareinstalledunderground.

3.Thelateralstotransportwaterfrom pipestothesprinklersandarepermanent.

4.Sprinklerswhicharethewateremittingdevicesthattransform anddisperse

thewaterjetintotinydroplets.Thearrangementofsprinklersismadesoas

towetthesoilsurfaceinthedesiredareaasevenlyaspossible.

ThesesprinklerscanbeusedinasolidsetpermanentundergroundPVCpipeis

installedthroughoutthefarm withasprinklerheadontop.Wheresufficientnozzles

areinstalledtocoverthefarm

CONTROLSYSTEM

A computerbased controlsystem consistsofacombinationofhardwareand

softwarethatactsasasupervisorwiththepurposeofmanagingirrigation,thisis

donebytheuseaofCLOSEDCONTROLLOOPSYSTEM whichworksonageneral

definedstrategy(strategysetupbythefarmer)forthecontrolsystem tocommand

andmakeirrigationdecisionsofwhentosupplywaterandhow muchwaterto

supplythroughfeedbacksfrom oneormoresensorstothecontroller.Thefeedback

andcontrolofthesystem isdonecontinuouslyintheclosedloopsystem.

Theelementarycontrolofthesystem isshownbelow;

Theclosedloopcontrollersrequiredatacompilationfrom environmentalparameters

suchassoilmoisture&soiltemperature,atmospherictemperature,windspeed,and

relativehumidity(weatheranalysis)andsolarradiation.

Thestateofthesystem iscomparedagainstadesiredstateandadecisiononthis



comparisonismadewhetherirrigationshouldtakeplaceornot.Whenusinga

computerbasedcontrollerIrrigationdecisionsarebasedonfeedbacksfrom soil

moisture (switching tensiometer)& temperature sensors,the weatherstation

sensors&measurementandwithimplementationoftheresultsattheappropriate

time(timer).Thissimplymeanseveryactiontakenbythemicrocontrolleristoreach

adesiredoutput.

Thesystem isdesignedfordailyanalysisofthesoilmoisture,soiltemperature,and

weatherconditionbeforefinalisingaresulttosupplywaterornot.Thecasesinclude;

 SYSTEM CHECK:Amanagementcheckingisdonetodeterminecontinuation

of daily activities with no misconduct.System check includes water

availability;ifwaterisavailableitwillproceedifnot(thatisinsufficientwater

inthetankforirrigation)analarm willbesenttothecontrollertopumpwater

intothesystem.Discretesensorsareusedtosoundthealarm,maintenance

check;acompletecheckisdoneonthesystem bythecontrollerevery2

weeks,herethesystem checksitselfforerrorsincoding,errorinwiring,a

faultinthepipingorsprinklingsystem andanotificationwillbesenttothe

user.

 WEATHERFORCAST:Whatthesystem doesistodoaweatheranalysisor

forecastingoftheday’sweathertobeabletotellthepossibilityofrain(rain

gauge),degreeofhotnessforevaporationtotakeplace(transpiration),wind

speed(anemometer).Allthesecanbedoneinaweatherstation.

 DETERMINATION OFSOILTEMPERATURE:Thiscanbedonebytheuseof

soiltemperature detector.Soiltemperature determination is done to

determinethetemperatureofthesoilatvariousintervalofthedaytopredict

absorptionandtranspirationtimerange.

 DETERMINATION OFSOILMOISTURE:Thisisofmostimportanceinan

irrigation system.Determination of soilmoisture can be done by a

tensiometerwhichcantellthesoilmoisturewhenplacedunderneaththesoil,

ifitisatitsdesiredstate,higherorlessthantheproposedstate.

 IRRIGATION SCHEDULE: irrigationschedulingisaprocesstodetermine

whentoirrigateandhow muchwatertoapply.Applyingtoomuch(over

irrigation)ortoolittlewater(underirrigation)inanuntimelymannercanresult

inyieldreductions.

Irrigationschedulingisimportantandcanbeachievedbymonitoringsoil

waterstatuswithaswitchingtensiometer.Afterallthevariousstepshave

beenfollowedthesystem willbeabletodeterminebyitselfthetimeduration

andintervalfortheirrigationsystem tobeleftthisisalsoknownastheTime



ofoperation(irrigationtime-hrs.perday)

 ACCESSCONTROL,REPORTANDNOTIFICATION:Thisdependsontheuser

accessibilityonlybypassword.Apasswordisputinplacetolimitaccess.The

controllersendsallinformationinform ofreports(allactionsdoneinthefarm)

andnotificationsforerrorsandalarms.Theirrigationsystem candetecterror

eitherin thesoftwaremodulesorin thehardwaremodule(low orhigh

pressureinthesprinklersapplicationduetowearofthepumpandpipes)and

sendthiserrordetectedasfeedbackstotheuser.Asoundingalarm willbe

madeonlywhenthewatertankisemptyandneedstoberefilled.

Thesystem willonlyshutdowncompletelyduetotheoccurrenceofrainbya

waterconservationdevice(rainsensor)andwillcomeonwhentherainstops.



POWERSYSTEM &WIRINGSYSTEM

Theirrigationsystem makesuseofsolarenergyfortheworkingoftheentire

system.Thesolarpumpingunitisutilizingthesolarenergytooperatethepump.

Thesolarenergyisconvertedintoelectricenergywithphotovoltaiccellswhich

areinstallednearthepumpset.Acontrollercircuitisdesignedforcontrollingthe

batteries.

Thelayoutofasolarpumpingunitisshowbelow;

Wiringofanirrigationcontrolsystem shouldbedonebyacompetentprofessionalto

insurethatsafetyrequirementsaremetandthatthesystem meetsthenecessary

codes.



Thelayoutoftheirrigationisshowndiagrammaticallybelow;
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4.IMPLEMENTATION

Whenallthecomponents(hardwareandsoftware)areactivated,allthecomponents

willreadandgivesouttheoutputsignalstothecontrollerandtheinformationwillbe

displayedtotheuser(farmer).Thesensorreadingwhichareanalogueinnatureare

convertedtodigitalusingananaloguetodigitalconverter(ADC).Thenthecontroller

willaccessinformationandwhenthemotorsareturnon/offitwillbeshowntothe

farmer.

Whentheirrigationsystem bysprinklersissetinplaceandisfullyfunctioningand

thesoftwarecomponentsarereadingtobeactivated,theuserinsertthepassword

tostarttheautomatedirrigationsystem bysprinklerstostartrunning.

5.TESTINGANDDEBUGGING

Whenallthemodulesandcomponentsareassembledtogether,thefinalhardware

andsoftwarehavebeendesigneditwillbereadytobetested.Testingwillbedoneto

check ifallsensors are working properlyifallsprinklers are being activated

automaticallywithoutanyinterference.

Thiscanbedonebycheckingthemoistureandtemperaturelevelofthesoil(water

level)using the tensiometerand temperature soilsensors.Allenvironmental

parameterssendfeedbacktothecontrollerthenifthemoisture&temperaturelevel

isfoundtobebelowthedesiredlevel(dropbelowacertainthreshold),thesensing

devicesendsfeedbacktothecontrollertoclosethecircuit(on)andcontroller

powerstheautomaticsprinklervalvetoturnon,supplyingwaterfrom thewatertank

bytheuseofsprinklers.Whenthedesiredmoisturelevelisreached,thesensing

devicesendssignaltothecontrollertoopen(off)thecircuit,thecontrollerwillthen

turnoffthecontrolvalve.Thisimpliesthatthesystem willturnoffautomatically

whenthedesiredwaterlevelisreached.

Alsotospeculatethetimeintervalperday(timeofoperation)forthesprinklersto

automaticallyspraywater,theweatherstation(accommodatingallenvironmental

parameters),temperatureandsoilmoisture(waterlevel)isusedtopredictthe

weatherandcropwaterlevel&temperaturetodeterminethetimeinterval&how

manytimesthesprinklerswillbeturnoneachday.

Thisstatisticsisrepeatedeachdaytopreventwaterloggingorwatershortageona

dailybasis;thisisdonebecausethereisvariation in weather. Thisirrigation

scheduleisdonebyaswitchingtensiometeralongsidewithothersensor.

Debuggingoftheirrigationsystem bysprinklersisdonewhiletesting,ifanyerroror

faultisseenwhiletestingthesystem itwillbeeradicated.Testinganddebugging

bothworkshandinhandforthesystem tofunction.Ifthefunctionalityofthesystem

has been tested thoroughlyand it’s functioning successfullythen testing and



debugginghasbeenachieved.

6.RELEASEANDUPDATE

When allnecessary powering & wiring of the irrigation system,software

programming,installationofsprinklersystem (pipingsystem)andotherprocedures

havebeenmet,theirrigationsystem andbeenbeputtoworkingonthefarm.

Updateoftheirrigationsystem canbedoneaftertheperformanceoftheirrigation

system onthefarm.

HARDWAREMODULESANDTHEIRFEATURES

SENSORS

Asensorisadeviceplacedinthesystem thatproducesanelectricalsignaldirectly

relatedtotheparameterthatistobemeasured.Thevarioussensorsarelistedout

below;

SoilTemperatureSensor

Asoiltemperaturesensorisasensortoutilizetocheckdegreeofthesoiltohelp

controltranspiration,underirrigationandoverirrigation.Soiltemperaturedetectoris

abletotellthedegreeortemperaturerangeofthesoiltopredicthow muchwater

willbeabsorborlost(evaporation)foritsdesiredleveltobemaintained.Thiswill

helpsettheirrigationtimerfortheday.

SwitchingTensiometer

Tensiometersaresoilwater/moisturemeasuringdevicesthataresensitivetosoil

waterchangeandusefulforirrigationscheduling.Tensiometerisadevicethat

measuresthesoiltensionbyactingaslikeamechanicalroot.Thetensiometerbeing

usedforthissystem iswithelectronicreadertoberemotelyreadandusedto

automaticallystartandstoptheirrigationsystem.Thetensiometerisverysensitive

tosoilwaterchangeandtheincreaseinsoilwaterreducesthetension.Switching

tensiometercontinuouslymonitorsoilwaterstatus.Theseswitchesarenormally

operatedbyanalternatingcurrent(AC)flow.

Thetensiometeroperatesasaswitchthatrespondstosoilwatertension,when

thereissufficientwater/moistureinthesoil;thetensiometermaintainsthecircuit

(electriccurrent)open.Whensoilwatertensiondropsbelowacertainthreshold,the

electriccurrentclosesandsendsasignaltothecontrollertoopenthesprinklervalve

andthesprinklersareturnonforirrigation.Withtheprocessofirrigationthesoil



watergetsrechargedandthesignalisdiscontinuedsothesystem automatically

shutsdown.

WEATHERSTATION

Aweatherstationisafacilityonlandwithinstrumentsandequipmentformeasuring

atmospheric conditions (environmentalparameters)to provide information for

weatherforecastsandtostudytheweatherandclimate.Thevarioussensorsinclude;

Pressuregaugesensor:Thepressuregaugesensorsareusedtomeasurethe

pressurerelativetothecurrentlypresentatmosphericpressure.

Anemometer:Thisisadeviceusedformeasuringwindspeedanddirection.Itisa

commonweatherstationinstrument.

Pyranometer:Thisisadevicethatcanmeasuresolarirradianceinthedesired

locationandsolarradiationfluxdensity.

Rainsensor:orarainswitchisaswitchingdeviceactivatedbyrain.Theapplication

ofrainsensorisasawaterconservationdeviceconnectedtoanautomaticirrigation

system thatcausesthesystem toshutdownintheeventofrainfall.

Thermistorsensor:Theairtemperaturesensorisathermistor,whichmeansits

electricalresistancechangesinresponsetochangesintemperature.Itworksthe

sameasacoolantsensor.Itusesvoltagesignaltocalculatetheairtemperature.

SOLARPUMPINGSYSTEM

SolarPhotovoltaicPanel:solarpanelisanassemblyofaphotovoltaic(PV)cells

electricallyconnectedandmountedonasupportingstructure.PVcellsaremadeof

semiconductormaterialslikesilicon.Structurallywhenlightstrikesthecellacertain

portion ofitis absorbed within the semiconductormaterials.The electricity

absorbedbythesemiconductoriscallediscalleddirectcurrent(DC)andcanbe

usedimmediatelyorstoredinabattery.

Battery:electricitybatteriesareblendofoneormoreelectrochemicalcells,usedto

transferchemicalenergyintoelectricalenergy,intheirrigationsystem thebatteries

areusedtostoreelectricityproducedbysolarpanelsforirrigationoperations.

Waterpump:thisisadeviceusedformovingwaterinanirrigationsystem.Water

pumparetoraiseittotherequiredpressureheadsothatitcanbesprayedonthe

farm viapipingsystems(sprinkling).



Converter(A/D interface):sincecomputersystem workinternallywithnumbers

(digits),theelectricalsignalsresultingfrom thesensorsmustbeconvertedtodigital

data.ThisisdonethroughspecializedhardwarereferredtoastheAnalogue-to-

Digital(A/D)interface.Discretesignalsresultingfrom switchclosuresandthreshold

measurementareconvertedto0and1.

RELAYS

Itisanelectromagneticswitchusetocontroltheelectricaldevices.Intheirrigation

system therelayisusedforswitchingbetweenthecontrollerandtheGSM.Relay

actsasatransmitteranduseselectromagnettoactivateaswitchingmechanism

mechanically.

AUTOMATICSPRINKLERVALVE

Valvecontroltheflowofwatertotheirrigationsystem.Withautomaticvalveswire

runsfrom theirrigationcontrollertothevalves.Asolenoidonthevalvesreceives

electric signals from the main controller,and then the automated system is

programmedtowaterthefarm ataspecifictime.TheAutomaticsprinklervalve

openandclosedsolenoidatonce,accordingtotheprogram setinthecontroller.

GSM DEVICE

TheuserpersonalcomputercanbeusedasaGSM (globalsystem formobile

communication)device.TheGSM isusedforsendingmessagesforeveryaction

takenbythecontrollerandallfeedbacksfrom sensorstothecontroller(asreports)

totheuser.

SOFTWAREMODULESANDTHEIRFEATURES

GUI(GraphicalUserInterface):thisistheinterfaceforthemobileaccesscontrolof

thefarm.Theusercanonlyaccessitviapasswordandallinformationonthe

irrigationsystem willbeseen.

Programming:thisistheuseoftherequiredsoftwareandsetofcodingtorunthe

controllerirrigationsystem.

IrrigationTimer:Timersareanintegralpartoftheautomatedirrigationsystem.A

timerisanessentialtooltoapplywaterinthenecessaryquantityattherighttime.

Timerscanleadtoanunderoroverirrigationiftheyarenotcorrectlyprogrammedor

thewaterquantityiscalculatedincorrectly.Timeofoperation(irrigationtime-hrs.

perday)iscalculatedaccordingtovolumeofwater(waterrequirement–litresper



day)requiredandtheaverageflowrateofwater(applicationrate-litresperhours).A

timerstartsandstopstheirrigationprocess.

Accesscontrol,errorandalarm system:accesscontrolsystemsaretheelectronic

systemsthataredesignedtocontrolthroughanetworkandtheyshouldhavean

access to a network.Access controlsystem recognizes authenticates and

authorizespasswordonentryintothesystem.

Thealarm system worksbysendingoutsignalstothecontrollerwhenthereis

insufficientwaterinthetank,thecontrollerwillrespondbasedontheprogramming

settingforthatspecifiedalarm,whichthecontroller’sresponseshouldbetopump

water.Alsoforfaultysensors,faultypipesorfaultywiringanotificationwillbesent

totheuser.

Controllers:controlleristheheartofthissystem.Everysensorhastosendsignalto

thecontroller.Thenthecontrollerhastotakethedecisionaccordingtothesituation.



THEFLOWCHARTFORTHESPRINKLERIRRIGATIONSYSTEM
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ALGORITHM FORTHESPRINKLERIRRIGATIONSYSTEM

STEP1:Start

STEP2:readallfeedbacksfrom sensingdevices//readswitchingtensiometer

readings,soiltemperaturesensorreadings,andreadweatherstationreadings.

STEP3:Getreadingintocontrollersystem

STEP4:Ifmoisturelevelinthesoilislessthandesiredvalue

Ifyes

Activaterelayswitchandtheautomatedsprinklersvalveturnsonsettime

Then

Valveturnsoffaftersettime

Elseif

Leavevalveclosed

STEP5:printresulttotheuser



THETOPDOWNDESIGNAPPOROACHOFTHEIRRIGATIONSPRINKLER
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