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Abstract –Today safety of miners is a major challenge. 

Miner’s health and life is vulnerable to several critical issues. On 

a day to day basis miners are exposed to toxic gases which are 

not easily detected. Network reachability in the mines are very 

sparse. We propose an Nordic Radio Frequency (NRF) antenna-

based coal mining protection mechanism where the antenna 

reach can be traced to the location of mining job. and The main 

aim of the project is to replace Bluetooth with Antenna by 

increasing range, performance efficiency and to reduce the 

cost. We have implemented using Nordic Radio Frequency 

(NRF) Antenna which is a transceiver in this current project. 
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1.  INTRODUCTION 
 

Antennas are used to transmit and receive information 

through changes in the electromagnetic fields that 

surround them. 

1.1 Types of Antennas 
 

1. Log-Periodic Antenna 
 

2. Wire Antennas 
 

3. Travelling Wave Antennas 
 

4. Microwave Antennas 
 

5. Reflector Antennas 
 
The antennas operating at microwave frequencies are 

known as microwave antennas. NRF antennas comes 

under microwave antennas. 
 
1.2 NRF Antennas 

 
In the existing system Bluetooth radio was used to connect 

the human with the modules connected to a sensor networks 

with controller to exchange information from them to the end 

module (controller). The output was monitored and 

controlled by Bluetooth device. Due to mainly underground 

developing, tens of kilometers of roadway, too many 

production processes, scattered operation sites, staff mobility 

and poor working conditions, serious potential accidents, it is 

urgent to create a mind gas concentrations wireless 

monitoring system. In order to protect the safety of mine 

workers, developing a monitor system that can be 

monitoring gas concentration within a point starting safety 

alarm to remind workers to leave quickly when the 

concentration reaches a set value it is also necessary to 

transmit the collected data to the controlled room outside 

through some simple ways it includes the acquisition front 

end terminal gas sensor, Bluetooth module transceiver 

terminal and monitoring center. This article mainly describes 

the achievement of Bluetooth transceiver modules and data 

acquisition and wireless dad transmission. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig-1 Transmission Section 

 
NRF 24L01 transceiver module. It uses the 2.4 GHz 

 
band and it can operate with band rates from 250kbpw up 
 
to 2Mbps. If used in open space and with lower band rate 
 
its range can reach up to 10 meters. 
 
2. EXISTING SYSTEM 
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Fig-2 Receiver Section 
 
3. METHODOLOGY 
 
In this article, we proposed an NRF based mine monitoring 

system, which has greater reachability, compared to its 

predecessors this system also proposes note-based 

connectivity to each of antenna attached systems. One side 

will be connected with sensor networks to monitor 

temperature, gas leakage and oxygen levels in coal mines 

this module is a transmitter module the other end is 

connected with output devices such as LCD screens are 

sirens. This is receiver module. 
 
There are two blocks of circuits that are connected with 

NRF modules ne is acting as a transmitter and the other is 

acting as a receiver the circuit which is acting as a 

transmitter is connected with DHT11 and a gas sensor. 

The circuit which is acting as a receiver is connected with 

an LCD and a buzzer. The real time values of the 

temperature and humidity will be updated on these 

receiver side of the modules. Whenever the threshold limit 

of the gas or temperature cross, then the buzzer will be 

high and the buzzer signal will be given as the output and 

also updated on the receiver side of LCD of the system. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig-3 Transmitter section of NRF antennas in coal mines 

 
 
 
 
 
 
 

 

Fig-4 Receiver section of NRF antennas in coal mines  
 
3.1 Selecting between Sensor type and module type 
 

When it comes to measuring or detecting a particular gas 

the MQ series gas sensors are the most commonly used ones. 

These sensors can be either purchased as a module or as just 

the sensor alone. If you are trying to only detect (Not 

measuring ppm the presence of the gas the you can buy it as a 

module since it comes with an op-amp comparator and 

digital out pin. But if you plan to measure the ppm of a gas it 

is recommended to buy the sensor alone (without module) 
 
3.2 Where to use mq-2 gas sensor 
 

The mQ-2 gas sensor can detect or measure gases like LPG, 

Alcohol, Propene, Hydrogen, CO and even methane. The module 

version of this sensor comes with a Digital Pin which makes this 

sensor to operate even without a microcontroller and that comes in 

handy when you are only trying to detect one particular gas. When it 

comes to measuring the gas in ppm the analog pin has to be used, 

the analog pin also TTL driven and works on 5v and hence can be 

used with most common micro controllers. 

 
If you are looking for a sensor to detect or measure gases like 

LPG, Alcohol, Propone, Hydrogen, CO and even methane with 

or without the micro controller then the sensor be the right 

choice for you. 
 
3. 3 How to use mq-2 sensors to detect gas: 
 

Using an MQ sensor it detects a gas is very easy you can either use 

the digital pin or the analog pin to accomplish this. Simply power 

module with five volts and you should notice the power LED on the 

module to glow and when no gas it detected the output LED will 

remain turned off meaning the digital output pin will be 0v. 

Remember that these sensors have to be kept n for pre heating time 

(mentioned in features above) before you actually work with it. Now, 

introduce the sensor to the gas you want to detect and you should 

see the output LED to go high along the digital pin if not used the 

potentiometer until the output gets high. Now every time your 

sensor gets introduced to this gas at this 
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particular concentration the digital pin will go high (5v) 

else will remain low (0v). You can also use the analog pin 

to achieve the same thing read the analog values(0-5v) 

using a micro controller this value will be directly 

proportional to the concentration of the gas to which the 

sensor detects. You can experiment with values and check 

how the sensor reacts to different concentration of the gas. 
 
RESULT 
 

After connecting the Transmitter and Receiver sections  

with the help of Pc by considering it as a voltage source. By  

passing the gas near the gas sensor and seeing that no air is  

passed we can observe the buzzer sound when it crosses the  

prescribed limits and we can also observe the humidity,  

Temperature by using our NRF based coal mine monitoring Fig-6 Receiver Section 
 

system.  

After passing the gas then buzzer sound blows and the  

humidity, temperature and gas percentage comes on the LCD  

screen and we get our required output showing the values of  

humidity, temperature and gas percentage.   
 
 

 

Fig-7 Output 
 

CONCLUSION 
 

The project “NRF BASED COAL MINE MONITORING SYSTEM” 
has been successfully designed and tested. It has been developed 

by integrating features of all the hardware components used. 

Presence of every module has been reasoned out and placed 

carefully thus contributing to the best working of the unit. 

Secondly, using Antennas with the help of growing technology 

the project has been successfully implemented. 
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