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Abstract:-
In these day’s speedy-transferring, competitive
commercialindustries,an organization should be
flexible,costeffective forits survival.Inside the
manufacturingindustriesthereissplendiddemand
forbusiness automation systems.The economic
automationisnecessaryinanefforttostreamline
operationsintermsofacceleration,reliabilityand
machine output. Intoday’s cost-efficient world,
automationplaysgraduallyimportantposition.This
papercontainstheinformationofautomaticbottle
fillingandcappingplant.Inourpapertheprocessis
controlledusingprogrammablelogiccontroller(PLC)
[1].This paper proposes a filling and capping
management machine for industries that is
completeapplicationofautomation.It’scontrolling
andtrackingmakesthemachinewithoutdifficulty
reachableandalerttheoperatorinthecaseofany
fault.It is one of the essentialpackages of
automation in the cold drinks,pharmaceutical,
chemical&medicalindustries,whereinaparticular
amountofliquidneedstobefillconstantlyintothe
bottles.Theprimarypurposeofthepaperistoplan;
increase and take a look at the real time
implementationofplcsystemsforratiomanipulate
basedliquidbottlefillingandcappingsystem.
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Introduction:-
Needofautomationisincreasingdaybyday,to
reduce the human interference and costin
industry is the only solution. Task is to
coordinate with differentprocess & control
everyprocesswithhigherreliability.PLCisone
oftheoptionsacceptedbymanyindustries.We
arealsousingplcforcontrollingmechanism
accordingtoneedofindustry.Wehaveused
ladderlogictoaccomplish.
One ofthe growing industriesis beverage &
medicalindustries.Thisprojectisfocusedon
automationoftheseindustries.Forautomation
we have used PLC as centralunitwhich
communicate with different flow sensors
actuator solenoid valve, motor, proximaty
sensor capacitive sensor etc. we now
automatedbottlefillingcappingandpackaging
process.Manymethodscanbeimplementedto
dothesetasks.Allmethodsaredistinctfrom
eachother&havetheirownadvantagesand
disadvantages.mallardhy ct alused timer
system toaccomplishthefillingprocesswhere
timerisusedtoONandOFFthesolenoidvalve.

Weadoptthesensormethodtodoso.Many
industriesarerequiresfillingofdifferentliquids
inproportion.Wehaveuseddefinedproportion
forfilling oftwo liquidsusing flow sensors
whicharecontrolsbyaurdino uno boardand
Solenoid valve co-ordinated.Flow sensoris
usedtofillbottle.Allotherprocessofcapping
and packaging is done by use ofmotors
conveyor belts and actuatorsof
production,companies should adoptthe new
technologies.Themarketdemandsforhigher
production rate and make process more
efficientandreliablecostwiseandtimewise
aswell.Automaticsimulationprocess

Modeldesign:-
Itincludesthreemainsectionsindesignthat
are filling,capping,and rotary mechanism.
Rotarymechanism isconsistingofrotordiscof
plywoodwiththreeslotsforbottles.Thisrotor
discisrotatedbyusingdcmotorat5volt,10
rpm.Fillingsectionofdesigncontainstwofluid
tanksandpvcpipeswhichcarriesfluidtobottle.
Tanksarefilledwithtwodifferentliquidswhich
aretobemixedinproportion.Solenoidvalves
areattachedbetweenpipestofillthefluid.Two
flowmeters are used to measure flow and
arduinoisusedtocalculatevolumesoffluids.
Capping includes small mechanism which
enablescaptofallonthefilledbottlesandtwo
dc motors.one is use to give vertical
displacementandothertofitcapoverbottle.

Figure1:Designmodel

Working:-
This process is controlled by using
programmedPLC.Thissystem usesstart/stop
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pushbuttonstocontrolthesystem.Whenwe
ontheswitchandifbottleissensedbysensor
thenmotorofrotarydiscstarts.Thismotorwill
movebottletofillingsection.Whenbottlegoes
undertanksensorsensethebottleandvalves
openfortwodifferenttimeintervalssothat
bothfluidsfilledatdifferentproportionsinthe
bottle.Thefillingvolumeofbothfluidsdepends
on user.This filling process is completely
controlled by arduino.Afterfinishing filling,
againmotorrotatesthediscandmovesbottle
to capping section.While moving towards
capping section particular mechanical
arrangementhelpscaptofallonfilledbottle.
Whenbottleissensebysensormotoroverthe
capstartswhichrotatesthecapoverthebottle
tofixthecap.Fillingandcappingprocessesare
done simultaneously for further cycles at
respectiveslots.

Figure2:Blockdiagram ofPLC

BasicLadderLogic:-

3.COMPONENTS

PLC:-

A ProgrammableLogicController (PLC)isan
industrial computer control system that
continuously monitors the state of input
devicesand makesdecisionsbased upon a
custom program tocontrolthestateofoutput
devices.Almostanyproduction line,machine
function,orprocesscanbegreatlyenhanced
usingthistypeofcontrolsystem.However,the
biggestbenefitinusingaPLCistheabilityto
changeandreplicatetheoperationorprocess
while collecting and communicating vital
information. Another advantage of a PLC
system isthatitismodular.Thatis,youcan
mixandmatchthetypesofInputandOutput
devicestobestsuityourapplication.

ARDUINOBOARD:-
Arduinoisanopen-sourceelectronicsplatform
based on easy-to-use hardware and
software. Arduino boards are able to read
inputs -lighton a sensor,a fingeron a
buttonandturnitintoanoutput-activatinga
motor,turningonanLED,publishingsomething
online.

PROXIMITYSENSORS:-
PhotoelectricSensorsdetectobjects,changes
insurfaceconditions,andotheritemsthrough
avarietyofopticalproperties.A Photoelectric
Sensorconsists primarily ofan Emitterfor
emittinglightandaReceiverforreceivinglight.
Whenemittedlightisinterruptedorreflectedby
thesensingobject,itchangestheamountof
lightthatarrivesattheReceiver.TheReceiver
detects this change and converts itto an
electricaloutput.The light source for the
majorityofPhotoelectricSensorsisinfraredor
visible light(generallyred,orgreen/blue for
identifyingcolours).

DCMOTOR:-
A DCmotor isanyofaclassofrotaryelectrical
machinesthatconvertsdirectcurrentelectrical
energyintomechanicalenergy.

Relay:-
Relays are simple switches operated both
electricallyandmechanically.Relaysconsistof
anelectromagnetandsetofcontacts.There
are also other operating principles for its
working which differ according to their
applications,relays used on the projectas
interface between the PLC outputs and DC
motorsinputs.

Flowsensor:-
A flowmeter isaninstrumentusedtomeasure
linear,nonlinearflowrateofaliquidoragas.

Solenoidvalve:-
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It is an electrically controlled valve used
generallyforshutoff,release,dose,distribute
ormixfluids.Combinedwitharduinowehave
usedsolenoidvalvetocontrolflowoffluids. 

Resultandconclusion:-
Thispaperisbasedonapplicationofindustrial
automation.Automation system is used to
increase productivity which in turn brings
economicprogress.Thisconceptcanbeused
invariousindustrieslikefood,milk,chemical
andmineralwater.Usingladderdiagram weare
implementing bottle filling in different
proportionandcappingprocess.

More features can be added to this
existingsystemwhichcanbeimplementedin
future.Featureslikefastfillingofliquidwiththe
help ofjetnozzle,simultaneously fillmore
numberofbottles and providing safetyand
easyhandlingtothepersonwhichwillimprove
production time.Labelling can be used as
futurework.UsingSCADAsystem canbemade
moreusersfriendlyandreliable.
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