IJSART - Volume 3 Issue 3 -MARCH 2017

ISSN [ONLINE]: 2395-1052

Design and Fabrication of PLC Based Automatic
Bottle Filling Machine

1 2 3
Pachupate Rajendra R. , Sankhalkar Vikram S. , Tupare Dnyaneshwar S. Gurav Dhiraj D.*
1234 Department of Mechanical Engineering
1234 yashoda Technical Campus, Satara

Abstract--In days of yore bottle filling operation was being
completed physically the manual filling procedure was having
numerous inadequacies like spilling of water while filling it in
bottle, meet amount of water may not be filled, delay because
of regular exercises of human and so on later on power based
microcontroller was utilized .It is basic to utilize
microcontroller to settle on basic intelligent control choices.
By considering this focused world it is reasonable to utilize
PLC for bottle filling operation since it is more adaptable to
use than  microcontroller. Rather than utilizing
microcontroller we will utilize PLC on the grounds that it is
more appropriate additionally we realize that PLC is more
expensive than microcontroller still we are yet in the
meantime it is giving more adaptability than microcontroller.
PLC permits better adaptability, Space proficient, reduces
complexity, better control, time effective, and expands
profitability. The principle target of our venture is to
configuration, create, and testing of programmed container
filling machine utilizing PLC Kit. This machine gives volume
based container filling framework and this machine can be
utilized by little scale enterprises. In this exploration load cell
will take a noteworthy part in volume control without utilizing
level sensors. This paper goes for filling bottles by utilizing
gravity this takes out the need of pump.

Keywords-PLC, load cell, proximity sensor, automation,
conveyor, bottle filling.

1. INTRODUCTION

The primary target of this paper is to plan, creation
and testing of 'PLC based programmed bottle filling machine'.
This paper likewise acquaints how with interface pc to the
handling plant. In this venture delta PLC having 8 digital
output and 6 digital inputs is utilized. Proximate sensor, Load
cell, is the contributions to the PLC which are useful in
knowing the correct position of bottle on transport and
measure of water filled in the bottle. DC motor, solenoid valve
are the yields to the PLC which are useful in driving transport
and filling of water in the container. In this venture two
capacitive sort Proximity sensors are utilized one at begin of
Conveyor belt and other is underneath the solenoid valve.
Likewise solenoid worked ball sort stream control valve for
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controlling stream of water is utilized. What's more, 15 liters
of tank is given.

PROCESS FLOW

When we kept plastic bottle on conveyor belt, the
Proximity sensor fitted toward the begin of Conveyor belt will
detect the container and will offer contribution to plc.
Proximity sensor utilized will be capacitive sort sensor. As
info get, PLC will begin DC motor which will begin Conveyor
belt. Container will proceed, now the second sensor fitted
precisely beneath the pipe will detect bottle and offer flag to
PLC. Presently PLC will stop DC motor implies it will stop
transport, and in the meantime it will begin solenoid worked
valve for foreordained time according to load cell yield to fill
the water in the bottle. As container gets filled solenoid valve
stops and Conveyor belt will again begin turning.

HARDWARE
PLC

PLC is solid state device. We are utilizing Delta PLC,
DVP1455211T PLC which is having 8 digital output and 6

digital input .

Proximity sensor: - Capacitive sort Proximity sensors utilized
as to recognize plastic containers.

Load cell: - inductive type load cell whose limit is 10 kg.
Solenoid valve: - 12 volt DC ball sort solenoid valve utilized.

DC motor: - 12 volt DC equipped metal gear of 50 rpm limit
utilized as a part of this venture.

Il. LITERATURE SURVEY
Writing review and issue recognizable proof
In this work writing review is done on different

papers on programmed bottle filling utilizing PLC and
microcontroller.
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Prof. Dheeraj Pongallu, Prof. S.R. Suralkar' Dec 2014
presents about volume controlled bottle filling framework by
execution of plc and scada programming. They created model
of multivariate fluid filling framework having three areas to be
specific filling segment, topping segment and redirection
segment. In this examination PLC utilized was Messung
NG16DL having 8 Digital input and 8 Digital output. [1]

HemantAhuja, Arika Singh, SaubhagyaTandon,
Sandeep Pal Feb 2014, in their exploration paper on
programmed filling Management/framework for businesses
presented about blending of more than one liquid in wanted
extent. This plant can be worked by scada screen. [2]

Killol Kothari, Nikunj Modh, JitendraPrajapati,
Ashvin jakhaniya sept.2015, created programmed bottle filling
framework in view of microcontroller. The programing of
stepping stool graph and interfacing information and yield
module is best part of the framework. In this bottle filling
framework they have utilized dismissal framework by
checking level of fluid filled utilizing level sensor. [3]

Bipin Mashilkar , Pallavi Khaire, Girish Dalvi Oct.
2015, Generated a container filling framework in view of
miniaturized scale controller i.e. Arduino 2560 Mega .In
which they utilized an infrared sensor, rotational pump, show,
console, relay& a DC motor for the working reason. They
likewise given the test come about info volume filled to the
yield volume filled in the container. They additionally
separated the utilization of PLC and microcontroller. [4]

Jaymin Patel May-June 2015, Gives the general
thought regarding the programmed bottle filling as per the
volume filled according to client characterized and
synchronous filling of various containers and furthermore
executed the topping framework. They have utilized closeness
sensors, an attractive solenoid valve and DC DC motor. For
the programming reason they utilized a Ladder rationale
programming language for the PLC which speaks to the
graphical charts in view of the circuit of hand-off rationale
equipment. They utilized DELTA PLC of EH and SS
arrangement. [5]

Ganesh shinde, vishal P. Ghadge, Akshay A.
Gadhave, Dr. D.K Shedge March 2015, Here the exploration
paper utilizes utilization of load cell to do programmed
weighing of any substance. This framework was created to
build the speed and precision while checking weight of any jo
in enterprises. Utilized Siemens PLC of 8 computerized
information and 8 advanced yields and furthermore 4 simple
data sources. A pressure driven load cell utilized with load cell
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controller and information module to incorporate with PLC.

[6]

Mallaradhya H.M., K.R. Prakash Oct-2013, they built
up an arrangement of programmed bottle filling of various
tallness through PLC coordination. Amid their examination
they characterized the issue which is to be settled i.e. there are
framework no one but which can fill a specific heighted holder
and subsequent to discovering they construct one. As normal
utilized three capacitive sorts of Proximity sensor sensors, AC
synchronous DC motor, and solenoid valve. For the wellbeing
of PLC vyield of sensors is not straightforwardly given to the
PLC firstly it is flag adapted circuits by utilizing transfers
which comprises three terminals normal, NO and NC. With
respect to yield gadgets from PLC utilized transfer drive unit
concerning DC motor input voltage is 12 V. The filling of
holder is just in view of the planning of the solenoid valve so
for the filling distinctive size compartment they change timing
in the program. [7]

Chandrashekar S.G., Dr. K.V. Mahendra Prashanth
March 2015, depicts the utilization of PLC for the checking
and filling of tablets for pharmaceutical application. They
gives the contrast between utilization of small scale controller
and PLC as miniaturized scale controllers are less adaptable to
electrical clamor, vibration, and temperature. What's more,
PLC is made for various simple and advanced information,
yield, better in broadened temperature extents, clamor and
vibration. They clarified the point by point procedure of their
framework. The venture is isolated into two sections 1.
Equipment plan and 2. Programming plan. In which every
segment measurement and determination are given. They
utilized three metal adapted 24 V DC ,DC motor which has
evaluated torque - 15 kg-m and appraised speed — 15 rpm,
current — 0.5A.PLC utilized is Rexroth Indra Logic L 20
Bosch gathering and IR sensors utilized of 5V DC to identify
the compartment. 4 no. transfers utilized 3 of 24 V DC and 1
of 5 V DC. The framework gave more accuracy and less
wastage of tablets. [8]

I11. LITERATURE OUTCOMES

This audit paper gives great systems that can be
connected in my work. Perusing the writing surveys cleared
up my comprehension of PLC and its programming. Writing
survey gives the best thought to figure new approach and
strategies for proposed work and which will be best
appropriate for further research in ebb and flow field. This
examination gives incitement for my exploration work to get
technique of programmed bottle filling process.
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1V. CONCLUSION AND FUTURE SCOPE

From the writing study, it has been inferred that
exploration has been done on mechanization of container
filling operation. The different scientists given their thoughts
are regarding such procedure of mechanization by usage of
PLC, scada interfacing. And furthermore they have utilized
microcontrollers to lessen the general cost of the plant.
Likewise pump, solenoid valve, Proximity and IR sensors are
utilized. A few scientists have taken a shot at multivariate
volume controlled bottle loading with topping framework.
This exploration paper gives ideal blend of the above parts for
better outcome. In this way, it is expected to amplify exhibit
look into.
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