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Abstract. This paper provides solution for the deaic community during this COVH29 pandemic where
majority of student fraternity limited to the homes. The industrial automation application is related to the
integration of input and output devices like sensors and actuators executed in laborat@ietheir@kpertise
guidance for interconnection and logic building. Due to the lack of access to academic laboratories hands on
requirement to retain and interest the ability of circuit building and logical comprehension online virtual platform
AUTODESK TINKERCAD is proposed an demonstrated with three industrial automation application Chemical
cleaning process of metallic objects, Automated filling of milk tank andc&sdihing and solar tracking of PV
panel. Automation components used for the apptioatihere integration, simulation and results are discussed and
demonstrated to recorded video links.

Keywords: Tinker CAD, IIOT, Arduino UNO, ultrasonic sensor, LDR (light dependent resistor).

1.Introduction

Industrial automation is a process of opetimachines and other industrial equipment with the help of digital
logical programming and reduce human interaction in decision and manual command process with the help
mechanized equipment. Industrial automation as some benefits like High produldiiyityquality, High flexibility,
High information Accuracy and High safety. The reason behind to automation is to increase labor productivit
reduce labor cost, reduce or remove routine manual and clerical tasks, improve worker safety, reduce manufactu
lead time, accomplish what cannot be done manually, avoid the high cost of not automating.
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The typical industrial automation applications are realized used the control strategies among IO devices us
programmable logic controllers. The industrial automation architecture levels are pictorially represented. where le
1 and level 2 process can be achieved virtually using tinker CAD platform

1.1Virtual platform Tinker CAD:

In tinker CAD we will observesome features like camera controls, for varies snaps, transformation, there is
a work plane for different 3D diagrams, we can prepare the shapes and object maodification in 2D or 3D design ¢
align the diagrams in perfect manner, we can create the supicade of another diagrams. Import of 3D and 2D
diagram from the external sources, we can export our project. To do the analysis of our own creation circuit des
when we are purchasing any components outside initially, we use the tinker CAD to fsta@sactly, in tinker
CAD we can make the programmable circuits by using the Arduino for varies automation applications.
1.1.2Automation Components:
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Figure2: Tinker CAD components

The virtual platform offers components like Arduino UNO, 16*2 LCD Eiggor displaying, servo motor as
actuator, piezo buzzer for indication, SPDT switch used as relay, DC motor, push button, LDR, Ultrasonic sen:s
many more as shown in figitén tinker cad platform offers programming for Arduino, for programming we have
different types of formats like block code, text coding and block and text code. In block coding having only block
to write a code, in text coding having only text to write a code. In block and text having both text and block parall
to write a code.

2. Literature review

The automation processes selected to simulate over the virtual platform significant in industries. The metallic pa
used in industries often gets rusted during the course of time in their opefdworusted material deteriorates its
strength if used for heating, coating, welding and asseriilg.first atomation process seledés standard red
applicable to the tin plating of parts made of steel, copper and copper alloys as protection against corrosion,
substrate for solderingnd brazing, and for improving the frictional properties of surface, which improves the
strength of the material for long life. The standard covers the processing of chemical solution for production of sal
material conversion coating on iron and steelag$ at ambient temperature. The solution for those material cold,
immersion proces€hemical cleaning process is basicallyatmid the corrosion of material from rusthis paper
provides implemented steps as slodutionfor industrial automatioproces of anticorrosion.

The second process is liquid level monitoring and control, one of the key process parameters to be obser
continuously Most of thetime, it requires tewitch on the pump when tank is empty and fails to remember about it.
This not aly causes lots of wastage of water but also consume lots of electric power. For a consumer, to predict |
level of the water and control the valve eventually is not possible all the time. To overcome such issues,
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automatic pump and water level conleolis designed. The basic idea of this concept is that when the tank is empty
the pump should turn ON and when tank is filled the pump should be turned OFF automatically. In this pap
illustrates,how to model an automatic pump and water level contrelittr an ultrasonic sensor aatheractuators

using Arduinoover virtual platform.

Up and down
limit positions

Figure3:Model for anti corrosion

ag o0

Tank no.2

Figure4: Milk tank filling
The proposed process steps applicable in milk factories when there is no available of milk in tank automatically
measure milk with help of ultrasonic sensor and motors will ON with help of limit switches, when tank has bee
filled the motors will automatically OFF, then drain vaweill open to collect the milk
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Figure5: solar tracking
The third automation processudedtrack the perfect efficiency of PV voltage from sun. when the sun travels from
east to west anorth to southit require to know exact angle of the sun to track the irradiations fram, sutrack,
an automation process is proposetplemented LDR sensors in four directigngstimate the anglasf panel with
the help of servo motor.
Using tre virtual platform, the multilevel automation processes are modelled designed and simulated. The steps
component integration, programming logic and the analysis is discussed.
3.Virtual industrial applications TinkerCAD

The selected automation processedemonstrate with modeling the components, methodology involved followed
by simulation ofthe chemical cleaning process of metallic objects;deHning and solar tracking of PV panel,
automated filling of milk tanks.

3.1 The chemical cleaning proess of metallic objects

Methodology:
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Figure6: proceduraktep
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The components which are used in this process of automation are tabulated and quantity is mentioned below:
Table * components for cleaning process

. Component
Name | Quantity | P |

ANTI CORROSION OF MATERIALS USING ARDUING

STAGE 1

‘ STAGE 2

RELAYS

o

DISPLAY

S

Figurer: circuit diagram for cleaning process
Typical logic is to anti corrode the material for avoiding from rust(corrosittn)sethe process call seven tank
process where the material will dip in the solution for some time and move to the next stage, like we have se\
stages for unloading the complete process, here we have the logic has time delays based. For certain time the r
will go down with the help of relay again for some time the material will dip in solution, after some time the materie
will moves up with help of motor as relay actuated and again it will move to another stage with the help of sen
motor we will transér material or we can use the belt system to move the material. Here just we have to manage f
system with delays based on our requirements we have to our program.
Process of case studies:

In figure7 start the process the motor will go down with certain time when relay operates and there will be a
indication as buzzer OM. figure 8 after motor come down it will stay at solution for some time to attracted solution
to the material. To know the systempgrocess given indication as LED green ON.After the solution complete the
material will comes out with help of motor in reverse direction when the relapestedand it will give the
indication as LED red will glow. The material will be out of solutiorreplace with another material smat the
indication as buzzer ONso process is going on and material will transfer to another stage with help of servc
motor.After transfer of material enter into stage 2 again same proaesxiuctedMaterial godown, dip,lifted up

and material out of solution.

Figure8 Motor down Figure9 motor dip
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ANTI CORROSION OF MATERIALS USING ARDUINO ANTI CORROSION OF MATERIALS USING ARDUINO

STAGE 1

)| RELAYS

©

Figurell: Material out of solution

ANTI CORROSION OF MATERIALS USING ARDUING

Figurel2:recursive steps
The five process stages are used for Chemical cleaning process is basically to aviod the corrosion of material fi
rustThe proposedolutionis industrial automatiospecifichas been implementetb know more about this project
circuit diagram,logic,camectionsare recored and reconstructed ughmglink given below.

https://www.youtube.com/watch?v=ylVSQ9002ql&feature=youtu.be

3.2 Seltcleaning and solar tracking of PV panel

Methodology:
The main objective is to absorb the maximum intensity of sunlight by the solar panel in order to genera
power . Four LDRO6s are placed at the four <corners

directions. Since the pogih of the sun is not constant, the point at which maximum intensity of sunlight incidents
also varies. So, we use servomotors to move in the respective direction of required anglevdsdtedker is used
that allows panels to move in two axis, aligrmth northsouth and eastest.
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Servomotorl Servomotor2

Sunrays————————————————— LDR’s Arduino UNO

Figure13: Block diagram

The components which are used in this process of automation are tabulated and quantity is mentioned below

Name Quantity Component

Ul 1 Arduino UNO R3

uz2 1 16 x2 LCD

r1,r2,r3,r4 4 LDRO6 s

51,52 2 Servomotors

P1,P2 2 250 k ohms, Potentiometers
R1,R2,R3,R4 4 10 k ohms, Resistors

Table2: components for solar tracking

SOLAR TRACKER USING LDR'S AND SERVOMOTOR

Servomotor1

©

Servomotor2

Display

Figurel4:solar tracking
The typicalconfigurationt he f our LDRO&6s are placed at four corner
top right LDR, bottom left LDR, bottom right LDR are given as input to the analog pins of the Arduino. The averag
intensities of top, bottom, lefind right are calculated. If the average intensity of the bottom LDR is more than top
LDRs, the servomotor2 that is vertical servomotor rotates in anticlockwise direction whereas if the average intens
of top LDR is more than bottom LDRs, the servomotoofates in clockwise direction. Similarly, if average
intensity of right LDR is more than the left LDRs, the servomotorl that is horizontal servomotor rotates i
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anticlockwise direction. If the average intensity of left LDR is more than right LDR, themseterl rotates in
clockwise direction.
Processcase studies:

SOLAR TRACKER USING LDR'S AND SERVOMOTOR

Figurel5: solar tracking angle
The process stages are used for self cleaning and solar tracking of PV array the main objective is to absorb
maxi mum intensity of sunlight by the solar panel
corners of the panel which seagbe light falling on them from four directions. Since the position of the sun is not
constant, the point at which maximum intensity of sunlight incidents also varies. According to the sun angle positi
the LDR will move according to the syositionthere are four cases like left up, left bottom, right up, right bottom
so according to the coordinates of sun the panel will moveto know more about this project circui
diagram,logic,connections see the link given below.

https://www.youtube.com/watch?v=WZYZyeRWYyok&feature=youtu.be

3.3 Automated filling of milk tanks:

LCD display

Ultra-sonic

sensor Arduino >~ | Servo motor

UNO
Transistor
 — >

Figurel6: Block diagram

The components are listed in a tabular column and quantity of each component is mémfiamezt platform.

. Component

Name Quantity P

DC Motor
M1 1

Arduino Uno R3
u2 1

LCD 16 x 2
us3 1

220 OHM Resistor
R1 1

1 K OHM Resistor
R2, R3, R4 3
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SLIDE SWITCH
SLIDE 1
SERVOL 1 Micro Servo
TRANSISTOR
TRANS1 1

Table3:component$or automatic tank filling

Methodology

In the process of tank filling initiallpbservethe sensor value which determines the level of milk in tank then the
process begin there will be some conditions when the tank is belehsensor value automatically the motor will
ON and milk will fill in the tank,whenmilk level reach to thasecond sensdevel will measuredevel senso?
value will reach greater thdavel sensot value automatically the motor will turned off and agaimen the tank is
empty there will be a indication as buzzer will blow it shows the tank is empty, again the process will be begin,
take out of milk there will a valve placed at below the tdiile details of the level sensors are shown in figure 4.
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Figurel7: Automatic tank filling system
In figure 18 describes the procesghenultrasonic detects water, level is low then LCD display level and motor will
on accordingly. In figuré9the water level is 96% then the motor wiltn off.

Figurel8 output for tank is empty Figure19 output for tank filled

To overcome issudew level and over level issuean automatic pump and water level controller is designed. The
automation procesis intended to monitor pump and valwesen the tank is empty the pump should turn ON and
when tank is filled the pump should be turned OFF automatically. When the water level is high that means tank
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