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ABSTRACT

In dairy, food industries and pharmaceutical
industries, there should be hygiene maintained
to maintain the quality and test of the product.
This paper focuses on easy, reliable as well as
advanced method of cleaning the equipment
like big tanks or utensils which used in food
industries. As it is dangerous to clean the huge
tanks manually, the cleaning process is carried
out automatically using programmable logic
controller (PLC).

1. INTRODUCTION

In the big industries, it is very important to
maintain proper hygiene for the quality of
product. Therefore, we need to clean the
tanks/pipes on a periodic basis. The main
objective of the project is to clean the tank
using advanced technology known as Clean in
Place. Before the invention of this method the
tanks were cleaned manually. But manual
cleaning isn’t safe for the person who is
cleaning. Also, it is time consuming. So, in this
project, we have used PLC to make the process
fully automatic.

Clean In Place (CIP):

Till 1950s, the cleaning of pipes/tanks was
done by dis-assembling the system. Since this
method was unsafe as the person cleaning the
tanks came in direct contact with various
chemicals. So, it proved harmful as well as time
consuming. Therefore, the CIP method proved
a boon to the industries that require frequent or
time to time cleaning.

So, this clean in place method is carried out
automatically without dis-assembling any
apparatus. This saves time and operators
health. This method is used in industries which
require high hygiene like dairy, beverage,
brewing, process foods, pharmaceutical and
cosmetics.

The advantage of this method in industries is
that the cleaning is faster, less man power
involved, can be carried out many times and
less chemical exposure.

2.0BJECTIVE

The main objective of this method is to clean the
pipes, tanks, etc. without any manual involvement.
It is an automatic cleaning method which cleans the
interior surfaces of equipment, vessels, pipes,
filters without

any major disassembly of the part to be cleaned.

3.PARAMETERS FOR CIP

3.1 Temperature:

Many small particles may affect the quality of
product. There are chances that particles may
not dissolve in cold water. So, hot water is used for
dissolving purpose. Hence, it is important to
maintain the water at specific temperature.

3.2 Chemical Concentration:

The chemical concentration of the liquid used for
cleaning depends on which type of impurity is to be
cleaned.

3.3 Time:

If the chemical used has more concentration, then
the time required for cleaning is less.

3.4 Pressure:
The pressure is useful for removal of many small

particles with the help of different apparatus like
brush or air compressor.

4. GENERAL ARRANGEMENT OF TANKS

Fig.1 General tank arrangement

The above figure shows the general
arrangements of tanks. The main tank which is
to be cleaned is placed below the three tanks
which contains different liquids required for
cleaning process.

Fluids like water, caustic soda, phosphoric and
nitric acids, sodium hypo chloride and
peracetic acid (PAA) are filled in tanks placed
at higher level than the main tank. This
arrangement is done so as to utilise the gravity
for reducing the pump cost. The all 4 tanks are
connected to the solenoids by using RO pipes.
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The main tank which is located at the bottom
contains motor (pump) inside it and a solenoid
valve at the bottom of tank. The valve is used
to drain the cleaning agents out of the tanks.
This process is the integration of CIP with PLC
panel enables end to end process without any
human interference.

The process is repeated till the raw materials
are finished or the emergency stop push button
is pressed.

5. WORKING PRINCIPLE
PLCs are used for specific functions like
counting, timing, logic operation, arithmetic

and control processes. So, PLC is the heart of
the automation industry.

PLC System
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Fig.2.PLC System

The PLC unit consists of CPU unit, input
output module, memory unit, power supply and
programming devices. Mainly 3 steps are
executed in PLC i.e.,, check input status,
execute program and then update the output
status. And there are 3 modes: run mode, stop
mode and reset mode.

In the cleaning process of tank, when we press
start push button, the system gets started. The
first step involves cleaning of tank by using
cold water and then hot water is passed.
Secondly, Caustic soda means sodium
hydroxide is passed to clean the metal
impurities from the tank to be cleaned. Then
the third and last step involves the cleaning by
using Phosphoric and nitric acid to salts and
minerals present in the tank. The caustic soda
and the acids are filled into the tank by using
solenoid valve which are connected to the tank.
As the whole system is made automatic, the
process is operated with the computer.

I

6. LADDER DIAGRAM
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Fig.3 Ladder Diagram

To develop the software of PLC ladder logic is
used. It is kind of graphical programming
language. It is easier to understand. By using
ladder logic, the simulation can be understood
quickly. The above fig.3 shows the ladder logic
used in the project.

7. CONCLUSION

This method will help in reducing the time required
for cleaning of the big tanks, vessels, pipes, etc.
This method can become the solution for the
critical problem like interaction with the harmful
chemicals while manual cleaning which can lead to
fatal accidents. Resulting into much safer and time
saving in cleaning process in big industries.

An easy and time saving way of cleaning has
been designed and developed successfully.

8.Future Scope

e Various level sensors can be used
according to the need to detect the level of
liquid in the tanks.

e Various pressure and temperature sensors
can be used to maintain proper temperature
and pressure in the tank.

e The main advantage of this system is that it
will reduce the time and efforts required for
complicated cleaning of the system.
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