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Abstract: 
Over the last few years, we have seenmassive growth in the manufacture andsales of remote control 

airborne vehiclesknown as a quadcopter. Which we 

usedintheagriculturesectorforsprayingpesticidescanbeaneweraintheagriculture sector. The project 

aims 

toreducethehealthissuescausedbypesticidesbysprayinginamanualmethod.Thispesticidesprayingdroner

educes time, number of labour and costof the pesticide application. This type 

ofdronecanalsobeusedtospraydisinfectant liquid over buildings, 

waterbodiesandhighlypopulatedareasbychangingtheflowdischargeofthepump. 
Keywords:Drone,Sensors,Pump,Spray,Payload,ElectronicSpeedController. 

INTRODUCTION 

We use Unmanned Aerial Vehicles (UAVs)foragricultureusetospraypesticideswhichcanbetime-

savingandhealthissaving. 

Theapplicationofcropinputssuchasfertilizer by UAV presents an 

engineeringdesignchallengewherethepayloadandpowerdemandsfromsprayingorgranularapplicatoraresignifica

ntlygreaterthanthoseoflaw-mass,orsensorsforinspection.Increasingthepayloadmassthat can be carried onboard 

and dispensed 

 

 

leads to increa,ses in the payload mass thatcanbecarriedandimprovedeconomicreturns.The initial uses in 

agriculture havebeen forremotesensing,withanemphasisonvisualinspectionofcroporfieldconditions and for 

tracking assets such asmachinery,workersorproductscanbetracked.UAVtechnologyhasutilityinagriculture, 

forestry, and vector control fornot only observation and sensing but alsofordeliveryofpayloads. 

This paper contains the UAV[1] that offersthe potential for addressing several majorchallenges to global 

agriculture. With theworld's population projected to reach 

9.8billionpeopleby2050,expertsexpectagriculturalconsumptiontoincreasebynearly70 % over thesameperiod. 

LITERATURESURVEY 

Rao Mogili, U.M., and Deepak, 

B.B.V.L(2018)ReviewonApplicationofDroneSystemsinPrecisionAgriculture.Thehelicopter hasamainrotor 

diameterof 3m and a maximum payload of 22.7 kg. Itused to require at least one gallon of gasevery 

45minutes.ThisstudypavedthewayfordevelopingUAVaerialapplicationsystemsfor cropproductionwith a higher 

target rate and larger VMDdropletsize. 

Prof.B.Balajietal.(2018)[6]developedahex copter UAV to spray pesticides as wellas crop and environment 

monitoring usingRaspberry Pi that runs on python 

language.TheirUAVwasdesignednotonlyforsprayingbutalsoformonitoringagricultural fields with the use of 

camerasand GPS. Their design was optimized forcostand weight. 

 

 

 

i.EXISTINGMETHODOLOGY 
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The Existing system was farmers spray thepesticidesbythemselvessotheygetaffected by the pesticides 

according to theWHO per year there was 1.8 million areaffected by the pesticides over 18000 aredied. We 

have titled our project PesticidesSpraying Drone which is a combination ofa Quadcopter and we have 

synchronized aseedingsystemtoanX-configuredquadcopter.Pesticidesarecommon chemicals used to eliminate 

a great varietyofunwelcomelivingorganisms,particularlyin agriculture. 
 

Fig.1Farmersprayingpesticides. 

 

ii.PROPOSEDMETHODOLOGY 

 
Toavoidtheabove-mentionedissues,weproposeanewsystemwhichwecallaQuadcopter-

basedpesticidesprayingsystem.Ourprojectisacombinationofaquadcopter and a pesticide 

sprayingsystem,wehadsynchronizedapesticide system to an X-configuredquadcopter. Thus the combination 

ofthese two pieces of equipment resultsintheformation of ourproject.There are two types of configurationin 

quadcopter construction. The firstone is a plus (+) configuration andanotheroneisacross(X)configuration. In 

these projects, weusedX (cross)configuration. 

WerequirefourESCsforaquadcopter, one associated with eachengine. The ESCs are then 

associatedspecificallywiththebatterythrough eitherawiringoutfitorapowercirculationboard 

http://www.ijesr.org/
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Fig.2 Quadcopterconfiguration. 

3.DESIGN AND WORKING 

WehavetitledourprojectDronewithpesticidessprayerwhichisacombinationofaQuadcopterandsprayings

ystem.ToDesignaQuadcopterfirstwehave to Estimate our payload, thenwithrespect,totheweightofthepayload 

motor, Propeller, ElectronicSpeedController,Pump,andtransmitter[2] have to be selected. 

Thebatteryhastobeselectedbyknowingthecurrentandvoltagerequirementsof thecomponents 

Fig.3circuit diagramof drone 

Construction 
Theprefixquad-

copterimplies(“quad”=four),isadroneconfigurationwheretherearefourarms.Themainframeismadeofcarbon fiber 

composite material withan arm length of 450 mm. At eachfree end of the arm, a motor will 

befixedandthepropellerwillbemechanically coupled to the motor.For all four motors the output side 

ofanESCwillbeconnectedandtheinputsideoftheElectronicSpeedController (ESC)[3]willbe 

connectedtotheflightcontroller. 

TheotherinputoftheESC will be connectedtothepowerdistributionboardwhere the power supply is providedby 

theLi-Pobattery.Similarly,alltheotherESCs,motors,andpropellers are connected. A 

receiverwillbeconnectedtotheFlightcontroller to receive signals from thetransmitter. A suitable transmitter 

isconnected to the Flight controller toreceive signals from the transmitter.A suitable transmitter is connected 

tothe flight controller. The storage tankofdimensions 200 x300 x110 

mmismechanicallycoupledtotheframe,thebottomofthetankwillhave a slope so that the entire 

tankgetsdrainedcompletely.Aplastic tube of 1.3 meters in length and fournozzles are fixed at 45cm 

betweeneachother. 

TheESCcontrolsthespeedofanACmotorwithfrequency,notvoltage.Ifyouplugan11.1voltbattery into your power 

system, youhave 11.1 volts going to the motorwith the full amperage potential ofthe battery backing that 

voltage. TheAC brushless motors we use are true3-phase AC motors. The motors dorun on AC. The ESC is a 

trapezoidalwavegenerator.Itproduces3separate waves (one for each wire tothe motor). The speed of the 

motorhasnothingtodowithvoltageoramps, but instead the timing of thecurrent fed into it. By increasing 

anddecreasingthewavelength(frequency) of the trapezoidal wavein the 3 phases, the ESC causes themotor to 

spin faster and slower. TheESCswitchesthepolarityofthephasestocreatethewaves.Thismeans that the voltage 

through anygiven winding flows 'Alternately' inonedirectionthentheother.Thiscreatesapush-

pulleffectinthemagneticfieldofeachwinding,making the motor more powerful 

foritssizeandweight.Themotorandthe load that is placed on it are whatdetermine the amp drawn from theESC 

and the battery. 

BrushlessDCMotor 
Brushless motors may be describedassteppermotors;however,thetermstepper motor tends to be used 

formotorsthataredesignedspecificallytobeoperatedinamodewheretheyarefrequentlystopped with the rotor in a 

definedangularposition.Thispagedescribesmoregeneralbrushlessmotorprinciples,thoughthereisoverlap.Twokey

performanceparameters of brushless DC motorsare the motor constants Kv and 

Km.OuterrunnerBLDCmotorsinwhich there are no brushes have apermanent magnet. The RPM of themotor 

can be controlled by varyingtheinputcurrent.ThismotorMOTORMN7005KV115and 

P24x7.2Fpropellerproduceamaximumthrustof4783grams. 
 

http://www.ijesr.org/
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Fig.4Brushless DCMotor 

Propeller 
The propeller is 24 inches in 

lengthandhas7.2inchespitch.Itismadeupofcarbonfiberwhichpossessesahighstrength-to-weight ratio when 

compared tothepropellers madeup ofplastics. 
 

 

Fig5 Propeller 

 

 

ElectronicSpeedController 
The electronic speed control, or ESC, iswhat tells the motors how fast to spin atanygiven time. You need four 

ESCs for aquadcopter, one connected to each motor.The ESCs arethenconnecteddirectly tothe battery through 

either a wiring harnessorpower distributionboard. Many ESCscomewithabuilt-inbatteryeliminatorcircuit 

(BEC), which allows you to powerthingslikeyourflight-

controlboardandradioreceiverwithoutconnectingthemdirectlytothebattery. 

 

Fig.6ESC 30A 

Battery 
Alithiumpolymerbattery,ormorecorrectlylithium-ionpolymerbattery (abbreviated variously as Li Po, LIP,Li-

poly,andothers),isarechargeablebatteryoflithium-iontechnology in a pouch format. 

Unlikecylindricalandprismaticcells,Li-Pos come in a soft package or 

pouch,whichmakesthemlighterbutalsolessrigid. 
 

http://www.ijesr.org/
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Fig.7.Li-PoBattery 

FlightController 
The KK2.1.5 is the next big evolution ofthefirstgenerationKKflightcontrolboards. The KK2.1.5 was 

engineered fromthe ground up to bring multi-rotor flight toeveryone,not 

justtheexperts.TheLCDscreenandbuilt-insoftwaremakeinstallation and setup easier than ever. Theoriginal KK 

gyro system has been updatedtoanincrediblysensitive6050MPUsystem makingthisthemoststableKKboard ever 

and allowing for the addition ofan auto-level function. At the heart of theKK2.1.5 is an Atmel Mega 644PA 8-

bitAVR RISC-basedmicrocontroller with 64kofmemory. 
 

Fig.8Flightcontroller 

 

RadioTransmitterandReceiver 
Fly sky Transmitter and Receiver whichweareusingisCT6Bwhichhas6channels. It Requires a PC to change 

thechannelvariables,mixingandservoreversing.Ithasastandard2.4GHzantenna .it can be folded 90 degrees 

andcanalso berotatedfor easystorage. 
 

Fig.9FlyskyTransmitter and ReceiverPump 

 

To pressurize the liquid a 12 V DC waterpump can be used which has a 2.5 L/mincapacity can be used. This 

type of dronecanalsobeusedtospraydisinfectantliquids over buildings, water bodies, 

andhighlypopulatedareasbychangingtheflowof theliquid. 

 

 

Fig.10Pump 

Nozzle 
Nozzletypescommonlyusedinlow-pressure agricultural sprayers include fan,hollow-cone, full-cone, and 

others. Specialfeatures such as air induction (AI) and driftreducing(DG)areavailableforsomenozzles. 

 

 

 

 

 

 

 

Fig.11Nozzle 

i.CALCULATIONS 

ThrustCalculation 

http://www.ijesr.org/
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Generalrequiredthrustisgivenbyaformulamentionedbelowitis, Thrustrequired = (total weight of setup) × 

2/4.Thereforeaccordingtotheframe,ESC,battery, and another setup we are getting aweight of 1300 grams. i.e, 

frame weight is950 grams and other will roughly weightof350grams. 

Required thrust =1300*2/4=2600/4 = 650grams. 

Voltagefrom BatteryCalculation 
MakesureyourESCstheabilitytowithstandthevoltagefromthechosenbattery. If you remember our motor 

drawsmax 15amp. So, the watt value for 3S and4Swillbe 

At3Sbattery11.1 x15=166.5 Watt. 

ESC (A) =1.2- (1.5×max amp of motor) =1.5×16=25.(SO,wehavechosentheESCof30A.) 

Propeller Calculation for ThrustWehave,PayloadCapacity+Theweightofthecraftitself=Thrust*hover throttle% 

If you choose a 3s Li-po battery to supplypower. Your propeller is 10*4.7 and 

thethrottleis75%.Theweightofthecraftitself is 1700g and we, want to build ourquadcopterwhichcan load 1000 

grams. 

1000+1700=T×75%T=2700/0.75 

T=3600grams. 

Nozzle Calculation 
 

To select a specific orifice size, the sprayvolume, nozzle spacing, and travel speedareneededforthe 

followingcalculation, 

Nozzle discharge (GPM) = (travel speed xnozzle spacingxsprayvolume)/5940. 

ii.RESULT 
 

The drone developed is more efficient 

androbustinnaturecomparedtoitscontemporaries.Thedronewillalsobeuseful to spray not only pesticides but 

alsocan be used to spray paints and also usedforsanitation purpose. 
 

Fig.12Outputof pesticidesprayingdrone 

4.CONCLUSION 
 

In this project, we have designed a Dronewithapesticidesprayerwhichisanarchitecture based on the unmanned 

aerialvehicle (UAVs) that can be employed toimplement a controlloopforagriculturalapplications where 

Drones with  

 

pesticidessprayerisresponsibleforseedsowing.Here we can reduce the human efforts notmuchbutsome 

amount.Thiswillhelpperformtheseedingtaskdoneinagricultural fields inless time. This willreduce the labor 

cost also and perform theworkvery accurately.Thisis 

completelyoperatedbytheradiotransmitterandreceiverwithintherangeofthesignal.Ifwe are getting far away 

within the signalrangethentheDroneswithpesticidessprayer willnotwork properly. 

5.FUTURESCOPE 
 

Theweight-liftingcapacityofthequadcopter can be increased by increasingthenumberof 

motorsorincreasingthepropeller size or by increasing the rpm ofthemotor. 

Flight time can be increased by 

http://www.ijesr.org/
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increasingthebatterycapacity.Flighttimecanbeincreasedbyincreasingthebatterycapacity Pesticide carrying 

capacity can beincreasedbyincreasingthesizeofthetank.Alargerareacanbecoveredbyusing more nozzles which 

can be arrangedintheformofanarray.Theangleofsprayingcanbecontrolledforaccuratespraying. 
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