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Abstract-- In the field of automation technology, the need
for advanced computer control in industrial applications
has grown rapidly. One such application is the cooling
tower system in the automobile industry, which plays a vital
role in cooling down spot welding guns. Monitoring the
parameters of this system is crucial for efficient operation
and to prevent production losses. However, manual
monitoring is not efficient, especially when the system is
located remotely. To address this challenge, this project
proposes the use of a PLC and SCADA system to monitor
the temperature, pressure, water level, and pump status of
the cooling tower. The SCADA system will display these
parameters, allowing for easy access and prompt action in
case of any abnormalities. This paper aims to provide an
effective solution for real-time monitoring and control of
the cooling tower system, ensuring optimal performance
and productivity.

Index Terms: Cooling tower system, PLC (Programmable
Logic Controller), SCADA (Supervisory Control and Data
Acquisition), Remote monitoring.

I.INTRODUCTION

In the rapidly advancing field of automation
technology, industrial applications have seen
significant growth. With a focus on cost-effective
solutions and advanced computer control, automation
has become a crucial aspect of various industries. In
particular, the automobile industry relies on
automation to enhance process control and efficiency.
One important system in the automobile industry is the
cooling tower, which plays a vital role in cooling down
spot welding guns in the fabrication shop.

However, continuously monitoring the parameters of
the cooling tower, such as water temperature, pressure,
water level, and pump status, can be challenging,
especially when the system is located remotely.
Manual monitoring is not efficient, and any failure in
the cooling tower can lead to production losses. To
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address this issue, this project proposes the use of a
PLC (Programmable Logic Controller) and SCADA
(Supervisory Control and Data Acquisition) system.
The SCADA system combines control systems and
data acquisition, providing real-time monitoring and
display of the cooling tower parameters. This allows
anyone to access the system and take immediate action
in case of any abnormalities. By implementing this
solution, the project aims to ensure efficient
monitoring and control of the cooling tower system,
preventing production losses and enhancing overall
process control in the automobile industry. For the
PLC, you can consider using a programmable device
that can handle the input and output signals of the
cooling tower system. It will execute the control logic
and communicate with the SCADA system.

The SCADA system will serve as the central
monitoring and control unit. It will collect data from
the PLC and display it in a user-friendly interface. You
can customize the SCADA system to show real-time
values, historical trends, and alarms for abnormal
conditions. To monitor temperature, you can use
temperature sensors placed at various points in the
cooling tower system. These sensors will provide
continuous temperature readings, allowing you to
detect any fluctuations or overheating. Pressure
monitoring can be achieved by installing pressure
sensors at critical points in the system. These sensors
will measure the pressure levels and send the data to
the SCADA system for monitoring and analysis.
Water level monitoring is essential to ensure proper
functioning of the cooling tower. You can use level
sensors or float switches to detect the water level and
trigger alarms if it falls below or rises above the
desired range. Pump status monitoring involves
monitoring the status of the pumps used in the cooling
tower system. You can use sensors or switches to
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detect the pump's operational status, such as whether
it is running or not. By implementing these
components and integrating them with a PLC and
SCADA system, you can achieve efficient real-time
monitoring and control of the cooling tower system.

11.PROCEDUREFOR PAPERSUBMISSION

A. REVIEWSTAGE:

A) COOLING TOWERS

Smart cool automated control system for cooling
towers.

a) COMPONENTS

SL NO COMPONENTS QUANTITY
1 Temperature sensor 1
2 Pressure sensor 1
3 Level sensor 1
4 Pumps 1
5 Fans 1
6 Wiring and cables As required
7 PLC 1
8 Cooling tower 1
b) FLOW CHART
c) BLOCK DIAGRAM
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Figure.2. Block diagram of proposed system
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1. Pump Monitoring

There are total 11 pumps situated at the cooling tower
plant. The status of these pumps i.e. whether they are
ON or OFF should be displayed on the SCADA
system. According to the status of the pumps, there
should be change in background colour of the motor
symbol on SCADA screen

2. Pressure Measurement

Pressure is measured through pressure switch. When
the pressure crosses the limit of 3 bar or below 3 bar,
the indication should be displayed on the SCADA
system. The precautionary action taken is switching
ON/OFF the cold well pumps to increase/decrease the
pressure.

3. Level Measurement

Level of both Hot and Cold well tank is to be measured
through reed switch. That reed switch contains 5 levels
i.e. empty, low, normal, high and full. This all levels
should be displayed on SCADA. According to that
operator can take the precautionary action. If level of
cold well falls below the prescribed level, the solenoid
valve at the industrial water inlet will get open
automatically to add the water. When the level of cold
water becomes high then this inlet solenoid valve
should get closed automatically.

4. Temperature Measurement

There is need of monitoring temperature of the hot as
well as cold water continuously. The difference
between temperature of the hot water and cold water
should not exceed more than 3 to 4 degree Celsius.
This temperature value of both; hot water and cold
water should be displayed on the SCADA screen
continuously. When there is any abnormality in the
temperature of the water it should be indicated on the
SCADA screen.

5. TDS Measurement

TDS meter is used for measuring hardness of water
and that reading of TDS will be displayed on SCADA.
The hardness of water is maintained below 50ppm.

6. Flow consummation measurement

Industrial water addition should be done automatically
through solenoid valve. In that daily consumption of
water will be checked by using flow meter. And that
reading will displayed on SCADA.

7. Filter Blockage Detection

In the Softener plant, differential pressure switch is to
be connected for filter chock-up monitoring. This
switch is connected in between inlet water pipe and
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outlet water pipe of the softener plant. If inlet and
outlet pressure difference is above set value then that
gives indication on SCADA that there is chock-up in
filter.

I11.WORKING

The control system acts as the brain of the cooling
tower. It uses sensors to constantly gather information
about the temperature, pressure, and water level inside
the tower. This data is then sent to a controller, which
is like the control system's decision-making center.
The controller, usually a programmable logic
controller (PLC), takes all the sensor data and uses it
to make decisions on how to control the various
components of the cooling tower. It's like the
controller is the conductor of an orchestra, making
sure all the different parts of the cooling tower are
working together in harmony. Once the controller has
made its decisions, it sends signals to actuators. These
actuators are like the hands and feet of the control
system. They physically adjust things like pumps,
valves, and fans based on the controller’s instructions.
It's like the actuators are the ones doing all the heavy
lifting to keep the cooling tower running smoothly.
Throughout all of this, the control system is constantly
monitoring and adjusting the cooling tower based on
the real-time data it receives. It's like having a watchful
eye that can make changes on the fly to optimize the
cooling process. So, in a nutshell, an automated
control system for cooling towers uses sensors, a
controller, and actuators to gather data, make
decisions, and control the various components of the
cooling tower. It's all about keeping things cool and
efficient.
IV. HELPFUL HINTS

a) Temperature measure

A temperature flowchart is a diagram that shows the
different paths or actions based on different
temperature conditions. It's like a roadmap for
temperature-related decisions. For example, if the
temperature is above a certain threshold, it might
indicate a need for cooling or adjusting the settings. If
it's below a certain point, it could mean heating or
making adjustments in the opposite direction. The
flowchart helps guide the decision-making process
based on the temperature conditions.
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Figure.3. Flow chart for Temperature

b) Pressure measure
A pressure flowchart is like a step-by-step guide that
shows the process for conducting a pressure test. It
breaks down the different stages and actions involved
in measuring and analyzing pressure. It's a helpful tool
for ensuring accuracy and safety during the testing
process
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IF YES
SET Start Alarm
s
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Check 3W delivery line
pressure bit
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SET Start Alarm
?

NO

Stop

Figure.4. Flowchart for pressure
V PUBLICATION PRINCIPLES:

A) PERFORMANCE FOR COOLING TOWER

The topic was proposed in the "Performance for
cooling towers" and was written by "M Kalpana D
Muniprasad ". This type of cooling system is used in
thermal power plant. This cooling system is a heat
rejection device that reject waste heat to atmosphere
through the cooling of a water stream to a lower
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temperature. It is used to remove heat from various
sources such as machines or heated process material.

B) ADVANCE COOLING CONCEPT FOR
COMMERCIAL AND INDUSTRIAL
APPLICATION.

The topic was proposed in the " Advance Cooling
Concept for Commercial And Industrial Application "
and was written by " Paul Glanville PE". Direct
evaporative cooling technology is used. The major
cooling system in this technology is air. Based on heat
it operates in order to cool the system through air. The
temperature will be monitored, according to the
temperature it operates

VI CONCLUSION:

Smart, cool, automated control systems for cooling
towers, | can conclude that they offer numerous
benefits. These systems can optimize cooling tower
operations, improve energy efficiency, enhance
temperature control, and provide advanced monitoring
and maintenance capabilities. Implementing such a
system can lead to cost savings, increased reliability,
and improved overall performance of cooling towers.
It's an exciting technology that can revolutionize the
cooling tower industry.
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towers. These systems not only optimize energy
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ultimately saving costs. Additionally, these systems
can be integrated with building management systems
for seamless control and operation. It's an exciting
technology that brings a lot of benefits to the cooling
tower industry.
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