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Abstract— An industrial fireis a type of industrial disaster which involves a conflagration occuring in an industrial setting. Fires
in industrial settings sometimes happen alongside explosions, but it is not always the case. They are most likelyboccur in industries using
flammable material. Such material can be petroleum products such as natural gas or petrochemicals Other causes of industrial disaster
mainly fire is because of Electrical Short-circuiting/Overloading. Overheating of bare surfaces/Heater/Electrical Lamps/Furnaces.
Welding, Cutting, Soldering and other Hot Work. Failure of Machinery and other Equipment. In Advanced technology the Internet of
Things (10T) envisions a global, internal network of intelligent physical objects. Disaster management is one of the many uses for the
10T, which is a promising technology. 10T plays a crucial and widespread role in disaster management that has the potential to save
lives. The 10T plays a more specific role in this scenario since it offers 10T-based disaster management for various industrial disasters
when it is compared various market-available options. It demonstrates the use of specific 10T application examples, such as early-
warning systems for earthquake and fire detection, and it illustrates some methodologies for discussing application, loT
architecture, and the focus of the study on various disasters. This study may serve as a useful resource for stakeholders interested
in securing their smart city infrastructure, managing disasters, and lowering risks through the usage of 10T technologies.
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|. INTRODUCTION

The Internet of Things (10T) is a relatively new paradigm for communication that predicts a time in the very near future when
everyday objects will be fitted with microcontrollers, transceivers for digital communication, and appropriate protocol stacks that
will enable them to communicate with one another as well as other users and becoming a vital component of the Internet.
Therefore, the IOT concept aims at making the Internet even more immersive and pervasive. Collaboration on information is
required to effectively handle the catastrophic occurrences, for instance by sharing resources and/or data and coordinating actions,
decisions, and activities by sharing this we can effectively handle the catastrophic occurrences. 10T is being utilized in many
spheres of social and economic importance like Consumer goods, durables, vehicles, industrial and utility parts, sensors, internet
connection, and potent data analytic skills all have the potential to revolutionize the way we work, live, and play. Internet of
Thingsisan evolving technology which can be used to automate various works of human and hence can reduce the man power
in various sectors. Industrial fires often, but not always, occur together with explosions. Fires in industrial settings sometimes
happen alongside explosions, but it is not always the case. They are most likely to occur in industries using flammable material.
Such material can be such as natural gas or petrol. Usage of the machines with improper training or accidental interruption with
the machines will lead to loss of life. According to global union of Industrial workers, from 2014 to 2017, there have been 30
industrial catastrophes in India since May 2020 that have resulted in at least 75 worker deaths. In India, there were 8004 similar
events, which resulted in the deaths of 6368 workers. Most of these instances happened in Rajasthan, Maharashtra, and Delhi. In
this, we discuss the crucial part that 10T plays in disaster management. More specifically, it compares a few current available
options and proposes loT-based catastrophe management for several types of calamities. The growth of the industry has led to an
increase in the number of industrial disasters. These disasters are often associated with fires, explosions, gas leaks, and other
incidents that can cause harm to the workers and the environment. In many cases, such disasters are caused by human error or
technical malfunctioning, which can lead to loss of life and extensive damage to the infrastructure. With the emergence of the
Internet of Things (10T), there is an opportunity to create a smart and connected system that can help detect and prevent such
disasters. 10T is a network of interconnected devices, sensors, and software that communicate with each other and share data over
the internet. It enables real-time monitoring and control of industrial processes, allowing for better decision-making and improved
safety. loT-based systems can be used for early warning, prediction, and prevention of industrial disasters, by leveraging the
power of data analytics and machine learning. In this report, we present an Industrial Disaster Detection System using 10T, which
is designed to detect and prevent disasters in the industrial setting. The system comprises various sensors, such as flame sensors,
temperature sensors, gas sensors, and others, which are placed strategically in the industrial environment. These sensors are
connected to a central control unit, which is responsible for processing the data received from the sensors and making decisions
based on the data. The system is designed to be proactive in detecting and preventing disasters. When a sensor detects any
anomaly, such as an increase in temperature or gas leakage, it sends a signal to the central control unit. The central control unit
then processes the data and makes decisions based on pre-defined rules and algorithms. If the data indicates an imminent disaster,
the system triggers an alarm, sends alerts to the concerned personnel, and takes appropriate actions to prevent the disaster from
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happening. The primary objective of this report is to describe the design and implementation of the Industrial Disaster Detection
System using 10T, and to evaluate its effectiveness in preventing and mitigating disasters in the industrial setting.

Il. LITERATURE SURVEY

Butt, Talal Ashraf. 2019. “Context-aware Cognitive Disaster Management Using Fog-based Internet of Things.” Analysis of
different stages of disaster management systems and existing 10T solutions were discussed which that concentrated on prevention,
preparedness, response, and recovery from disasters were discussed. It also suggests a context-aware fog-based Internet of Things
architecture to implement a cognitive disaster management system that can learn from the gathered and synthesised data and
minimise the impact of catastrophic events by taking quick action

Prof. Punam M. Chabukswar!, Aayesha Shaikh 2, Aniket Bhor 3, Rahul Gadekar,” Smart Industry Disaster Detection and
Prevention Using IOT”’ discussed that the implementation of information analytics and computational tools enables the loT
enabled disaster management system, which is used for early-warning systems. In this survey, we discuss numerous open research
questions for 10T disaster management programmes. 10T devices play a crucial and distinctive role in disaster management and
lessen the impact of disasters. In this survey article, the function of 10T in disaster management is presented along with loT-based
disaster management of various calamities and comparisons between several current disaster management technologies. It
demonstrates the implementation of certain 10T application examples, such as the early-warning system for earthquake and fire
detection. It provides an overview of the entire application and loT architecture and concentrates on the analysis of various
disasters.

Azzedine Boukerche and Rodolfo W. L. Coutinho,’’Smart Disaster Detection and Response System for Smart Cities’ This paper
proposed a smart system for disaster detection, prediction, and response for smart cities. It outlined the key technologies to be
taken into account in each of the five basic building components of the envisioned system. Also highlighted were the reasons
behind and the mechanisms governing the interactions between the many parts of our system. Finally, it covered some of the
major issues that will be dealt with in upcoming projects in order to put the suggested smart system into practice.

Partha Pratim Ray(Member, IEEE), Mithun Mukherjee, (Senior Member, IEEE), Lei Shu (Senior Member, IEEE), “Internet of
Things for Disaster Management: State-of-the-Art and Prospects” It outlined the key technologies to be taken into account in each
of the five basic building components of the envisioned system. Also highlighted were the reasons behind and the mechanisms
governing the interactions between the many parts of our system. Finally, it covered some of the major issues that will be dealt
with in upcoming projects in order to put the suggested smart system into practise.

Asta Zelenkauskaite.2020 "Exploring the Potential of Social Network Analysis for Interlinking Objects in the 10T Paradigm: A
Focus on Disaster Management and Real-World Applications" have proposed a project main focus is on the area of complex
social networks and the dynamic social network construction within the context of IOT. This is by highlighting and addressing
the tagging issues of the objects to the real world domain such as in disaster management; these are in relation to their hierarchies
and interrelation within the context of social network analysis. More specifically, suggest to investigate and deepen the
understanding of the IOT paradigm through the application of social network analysis as a technique for interlinking objects - and
thus, propose ways in which 10T could then be interlinked and analyzed through social network analysis approach - which
provides opportunities for linking of the objects, while extending it into real-world domain.

I11. SYSTEM DESIGN
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Fig.1 Block diagram of system
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IV. PROPOSED METHODOLOGY

The purpose of this project is to develop and put into use an loT-based industrial disaster detection system. Part of the proposed
system is the real-time monitoring of numerous parameters, including temperature, humidity, gas concentration, and flame
detection in an industrial context. The system is made up of communication nodes, smart controllers, and sensor. To identify any
anomaly or disaster in an industrial context, the suggested system uses a Raspberry Pi, DHT11, MQ6, and flame sensor. The
sensor nodes will feed data to the smart controller for processing while continuously monitoring the environment. When the sensor
readings go above the predetermined thresholds, the smart controller will analyse the data and set off alarms or messages. The
proposed system is an 0T app-based system that will track and send real-time parameters relating to weather conditions (rainfall,
temperature, humidity), industrial catastrophes (temperature, humidity, gas concentration, and flame detection), and industrial
disasters (gas concentration). This will make it possible for the management and industrial personnel to act quickly in the event
of an irregularity or disaster, thereby averting any potential harm to human life or property.

V.1 Principal of working

The Data from the sensors is continuously read by the Raspberry Pi, which then stores it in a database. The information contains
readings for the temperature, humidity, gas, and flame. To establish the acceptable range of measurements, the system establishes
threshold values for each sensor. The system compares the readings with the pre-set threshold values as it reads data from the
sensors. The procedure of reading and comparing the sensor data with the threshold values is repeated by the system if the readings
fall within the permitted range. The system, however, generates an alarm if the values are outside the allowed range.
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Fig.2 Flow Chart of system

Let's consider the case where the permissible temperature range is above 50 degrees and the acceptable humidity range is 30%
to 70%. The system recognises that the values are outside the allowed range when the temperature is 52 degrees and the humidity
is 80% and generates a warning. For detecting unsafe quantities of gas and fire, the MQ-6 gas sensor and flame sensor have
threshold values. The system generates an alert and sends an email warning to the appropriate persons if the readings from these
sensors are higher than the threshold values. The email notification contains directions on what to do in case of a disaster as well
as information about the disaster's location and nature. As a result, the system continuously analyses sensor data and compares it
to threshold levels that have been defined. The system repeats the procedure if the readings fall within the allowed range. The
system creates an alert and emails the appropriate persons when the readings fall beyond the permissible range. Based on the
notification, the staff can take measures to stop any harm or damage.
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V. EXPERIMENTAL ANALYSIS

The experimental setup consists of Raspberry pi, DHT11 temperature sensor, Flame sensor, MQ-6 gas sensor and buzzer

| —

FLAME
SENSOR

Fig.3 Experimental setup of system

V.l. RESULTS
Temperature, Gas, Flame Action Taken
0<T<50 No Buzzer Sound, No email send
50<T<80 Buzzer Sound
T>80 Buzzer and Email is delivered

Temperature can be a critical sign of potential calamity in industrial settings. 80 degrees Celsius or greater is the temperature
threshold for industrial fire detection. The system in question makes use of temperature sensors to continuously track temperature
levels. The method divides the temperature range into three categories based on the temperature readings: safe, alert, and
dangerous. The system considers the temperature range between 0 and 50 degrees Celsius to be safe and does not sound an alarm
in this case. Normal operations can continue in this temperature range without the need for immediate action. The system emits a
buzzer sound to warn people of the potential risk when the temperature climbs between 50 and 80 degrees Celsius. Although the
alert is not as urgent, it is still crucial to be aware of the situation and take the appropriate safety measures. The device notifies
users through email and a buzzer if the temperature rises above 80 degrees Celsius, which is regarded as an emergency. This
suggests that prompt action would be necessary to stop damage to people, property, or machinery. A thorough description of the
situation, including where the temperature is rising, may be found in the email warning. This information can be used to guide
evacuation plans or to point emergency services in the right direction. The system also has gas and flame sensors, which can
detect the presence of flame and gas concentration in the surroundings in addition to temperature. Regardless of the temperature
measurement, if a gas concentration or flame is detected, the system will sound a buzzer and send an email message right away.
This makes it possible to identify potential disasters early and take the required precautions to lessen their impact.

V1. CONCLUSION

The use of loT-based solutions for industrial disaster detection is becoming increasingly important due to the numerous benefits
it provides. These solutions allow for real-time monitoring of industrial environments, providing early warning of potential
disasters and reducing the risk of major incidents.The architecture of an loT-based industrial disaster detection system typically
involves hardware components such as sensors, Raspberry Pi, and other 10T devices that work together to collect data and send
alerts in the event of a disaster. The implementation of such a system requires technical knowledge and expertise, but the results
can be significant in terms of improved safety and cost savings from reduced damage. Overall, the use of 10T -based solutions for
industrial disaster detection provides a more efficient and effective way of preventing disasters in industrial environments. With
the increasing prevalence of 10T technology, it is likely that more industries will adopt these solutions in the future to improve
the safety of their operations and protect their assets. Overall, the use of loT-based solutions for industrial disaster detection
provides a more efficient and effective way of preventing disasters in industrial environments. With the increasing prevalence of
10T technology, it is likely that more industries will adopt these solutions in the future to improve the safety of their operations
and protect their assets.
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