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ABSTRACT: These days, we read in our daily newspapers and social media about "Fire accidents occurring in
industries as well as in gas firms." High temperatures and combustible gases in the environment are one cause of those
fire mishaps. Also, it is important to keep an eye on the air quality at the workplace. This research focuses on a tool that
can measure the industrial environment's air quality index and employee fire safety precautions. This is accomplished
by connecting a gas sensor MQI135 for monitoring air quality, a DHT11 (humidity and temperature) sensor for
measuring temperature, and an IR-based flame sensor for fire safety to a WIFI-enabled Raspberry Pi Microcontroller.
The proposed device interacts with Thing talk cloud storage to acquire the data at what temperature and amount of
combustible gases there is a potential to cause fire accidents.

KEYWORDS: Raspberry pi, DHT11 Sensor, MQ135 Gas Sensor, Flame Sensor, GSM, GPS, Exhaust Fan, Speakers,
LCD display.

LINTRODUCTION

In today's technologically advanced world, keeping an environment that is favourable, acceptable, and healthy for
humans requires constant monitoring of air quality is crucial. This platformhas consistently demonstrated that by being
deployed in a range of disciplines, they may greatly contribute to the rapid resolution of difficulties faced in industries.
Two key difficulties that come up in industries are the safety of the workers and the quality of the airalong with fire
safety. As a result, this paper proposes a solution to the problem. The earlier research on this subject that has been
carefully examined is listed below. [1] outlines a system that interfaces an Arduino Uno with a Bluetooth module, a
CCS811 multi-function sensor, and other components to identify and warn users of the presence of volatile organic
chemicals. Liu Peng et al. [2] have presented a mobile module that utilises air quality monitoring sensors for MQ-7,
DHT22, and SharpPM2.5. A Raspberry Pi 3B microcontroller is used in [3] to get the required readings and output,
which is then stored on a cloud server, via interacting with the DHT11, MQ135 gas sensor, and LM393 sound sensor.
A system was developed by Gagan Parmar and associates. An air quality monitoring system in [7] is monitored along
with temperature, humidity, and other environmental parameters with the help of data loggers, increasing its
effectiveness for getting the desired results. A PIC microcontroller [8] can be used to build an air quality monitoring
system that communicates with an internet access point, employs a variety of sensors to show the necessary readings on
an LCD screen, and links to a mobile app via an internet server. Ravi Kishore Kodali et al. have created a system that
uses an ESP8266 NodeMCU microcontroller, DHT, MQ2, and HC-04 sensors to monitor the environment and submit
data to the Losant web platform [9]. There are [10] different industries that can use various smart gas sensors. The
technology differs from other systems in that it may also be utilized for mobile sensing. [11-12] interfaces an Arduino
UNO and an Arduino Nano with a Bluetooth module and a number of gas sensors to produce wireless sensor nodes.
The data is therefore further examined, saved on cloud services, and dynamically shown on the mobile app. A system
using an Arduino UNO as the main building block connected to a GSM and Bluetooth module has been demonstrated
in [13]. It employs an Android app with a user-friendly Graphical User Interface to send commands through Bluetooth.
In their study, Roman A. Lara-Cueva et al. describe the construction of a dynamic system that interfaces a gas sensor
board with Zigbee and Waspmote boards [14]. MATLAB is used as a software tool to obtain the data, which is then
further examined for the CO2 concentrations in the campus area.[15] describes a system where a Raspberry Pi is
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connected to an Arduino UNO and a sensing unit made up of DHT, DSM501A PM, MQ135, and MQ9 sensors to
manage data for measuring and analysing air quality using cloud computing. This system is more effective because it
uses two separate controlling units that are connected to each other.

II.METHODOLOGY

We are going to design a hardware system that includes a fire alerting system as well as an air monitoring system as
part of our system proposal. By calculating the temperature and Air Quality in ppm of the industrial locations We will
use speakers to warn the staff that there is a potential of a fire disaster occurring right now, so stay vigilant. The main
components of the project and the microcontroller used for this system implementation is the Raspberry Pi 3, DHT11
Sensor, MQ135 Gas Sensor, Flame Sensor, GSM, GPS, Exhaust Fan, Speakers and LCD display. We are connecting
the MQ135 Gas Sensor, which is designed to find dangerous, toxic, and flammable gases that may be present in an
industrial setting to the Raspberry Pias shown in fig.1 and fig.2.
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Fig.1 Block Diagram of Proposed System
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Fig.2 Circuit Diagram of Proposed System

If there is no chance to convey the dangerous gases through exhausted fans or ventilators, there is a chance that a fire
accident will occur. DHT11 Sensor for updating the temperature in the surroundings. In the event of a fire accident, the
fire diction sensor allows us to detect the incident and send a message by GSM and the location of the incident via GPS
to the appropriate fire department. The entire procedure is recorded in the THINKSPEAK Server.The Flow chart shows
how the proposed system is working and providing security to the employees in industries or gas companiesas show in
Fig.11.
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Fig.11. Flow Chart of Proposed System
III. HARDWARE REQUIREMENTS

RASPBERRY PI 3B:

As seen in Fig.3, Raspberry Pi is a line of miniature single-board computers (SBCs) created by the Raspberry Pi
foundation. An SBC is a complete computer built on a single circuit board, with microprocessors, memory,
input/output, and other characteristics necessary for a functional computer. A wide com system on chip (SOC) with an
integrated ARM-compatible CPU and on-chip graphics processing unit is present in all variants (GPU). The foundation
offers third-party Windows 10 IOT core, RISC OS, and specialised media centre distributions for download, in addition
to the Raspbian (OS for Raspberry pi) based Linux distribution.
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Fig.3 Raspberry Pi3B+
DHT11 SENSOR:
Temperature and humidity are measured using the DHT11. It operates via NTC. Negative temperature coefficient is
referred to as NTC. Temperature and humidity are provided by the sensor as serial data. Interfacing with a
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microcontroller is simple. This sensor measures temperatures between 0 and 50 degrees Celsius. The DHT11 sensoris
depicted in Fig. 4 as such.
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Fig.4 Temperature Sensor

GSM:

Global System for Mobile Communications, or GSM. Cellular network, that is. GSM networks function across four
distinct frequency bands. The bands are either 900 MHz or 1800MHz. Because the 900 and 1800 MHz frequency
channels were previously assigned, several nations use the 850 MHz and 1900 MHz frequencies.In some nations,
where

these frequencies were formerly used for first-generation systems, the more uncommon 400 and 450 MHz frequency
bands are in use. In fig.5, the GSM is depicted as

Fig.5 Global System for Mobile Communication

GPS:

GPS is an abbreviation for "Global Positioning System." It relies on satellite communication to function. Today, GPS is
widely utilized and is integrated into most smartphones. Anyone having a GPS receiver and a clear line of sight to at
least four GPS satellites is free to use the system. It operates in the 3.2 to 5V supply range, allowing it to interface with
both 3.3V and 5V microcontrollers. Fig.6shows the G

a

Fig. 6 Global Positioning System
MQ135 GAS SENSOR:

The MQ135 is a sensor for airquality that can identify a variety of gases, including NH3, alcohol, Smoke,
carbon dioxide, and benzene.So, they are perfect for workplaces, factories, or other commercial settings. The MQ135
gas sensor is extremely sensitive to harmful gases such as ammonia, sulphide, smoke, and others. It is appropriate for
air quality monitoring applications because to its inexpensive cost and fig.7displays it
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S5
Fig.7 MQ135 Gas Sensor

FLAME SENSOR:

This sensor—basically an infrared radiation-sensitive sensor—is used to find the presence of a fire source. The
black LED installed on this module, which is a YG1006 NPN phototransistor, is included. In order to detect and
respond to the incidence of a fire or flame, it has three pins: GND, VCC, and digital output pin. A flame sensor
frequently reacts more quickly and accurately than a heat or smoke sensor because of the processes it employs to detect
the flame.Flame sensors are frequently used to check whether e furnaces are operating properly. These sensors are also
utilised in ignition systems to obtain precise actions or, in the absence of such, to alert the operator, as seen in fig.8.

Fig.8 Flame Sensor

LCD DISPLAY:

The 4-bit mode and the 8-bit mode are the two operating modes for the LCD. In the 4 bit mode, we transfer
the data one bit at a time, higher bit first, then lower bit. For those of you who don't know what a nibble is, it's a group
of four bits made up of the lower four bits (D0-D3) of a byte and the top four bits (D4-D7) of a byte. We can convey
data in 8 bits thanks to this. In contrast, since we employ all 8 data lines in the 8 bit mode, we may convey the 8-bit
data in a single motion. Certainly, 8-bit mode is faster and more reliable than 4-bit mode, as you surely have figured by
now and is in fig.9.
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Fig.9. LCD Display
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SPEAKERS:

One of the most popular output devices for computer systems is the speaker. While some speakers may be
connected to any type of sound system, some are made expressly to function with computers. A device, like a computer
or audio receiver, provides audio input to the speakers. This input could be digital or analogue in nature. The analogue
electromagnetic waves are simply amplified into sound waves using analogue speakers. Since sound waves are created
in analogue form, digital speakers must first transform the digital input into an analogue signal before producing sound
waves. An example of a digital speaker is depicted in fig.10
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Fig.10 speakers
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EXHAUST FAN:

Exhaust fans support ventilation by removing impurities that, if inhaled, could be harmful or irritating. Minimises the
chance of mildew, Mould and furniture or wall damage. As a result of their ventilation, they help to prevent things like
asthma, allergies, and headaches. Also, it lessens the possibility of mildew, mould, and damage to walls or furnishings
and it should be shown in fig.11

Fig.11 Exhaust Fan

IV.RESULT & CONCLUSION
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Fig.15 Industrial Area In Safe Mode
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Fig.17 Data of Temperature & Humidity, Gas sensor.

The proposed gadget for monitoring air quality performed well. The readings from the MQ135 air quality
sensor were displayed on the LCD display. A threshold value of 40 degrees Celsius was selected, and if it was
surpassed, it would be notified by speakers. This technology not only provides air quality monitoring for worker health
but also fire detection to safeguard workers from fire accidents. If a fire occurs, the flame sensor activates and notifies
the microcontroller, which subsequently activates GSM to relay messages and location via GPS to a nearby fire station
and the data of DHT11 and gas sensor will be stored in ThingSpeak. This prototype will also be useful in forests,
industries, and factories, among other places.
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