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Abstract— Aargee Equipment Private Limited - 

Manufacturers of tube lights, inverters, solar pumps, LED 

lights, stabilizers, LED clocks, LED bus destination route 

board display. Many applications of equipment is only 

controlling systems are in industries. The control of the 

parameters which causes problem in the industrial and natural 

environment. It is a great challenge in paper making 

industries, chemical industry, Water treatment industries, 

Sugar manufacturing industries and grain mills. Our project 

is to design an efficiently to control and monitoring the 

system using the Lora technology. The parameters of causing 

pollution, gas leakage equipment, lights, fans, machines etc., 

can switch On-Off around 30 km distance. The person can 

control the device wherever it placed within the 30 km and to 

minimize the cause of these parameters without affecting the 

natural environment. The proposed methodology is to model 

a system to read, monitor and control pollution parameters 

and to inform pollution control authorities when any of these 

factors goes higher than industry standards.  The system 

monitor level of pH in industry effluents, level of CO gas 

released during industrial process, temperature of the 

machineries and humidity in industry environment. 
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I. INTRODUCTION OF LORA 

LoRa is a Long Range, Low Power Wide Area Network 

(LPWAN) specification designed for the Internet of Things. 

It emphasizes secure bi-directional communication, mobility, 

and localization services to provide simple, seamless 

interoperability among smart Things. 

There are several key elements of the LoRa wireless system. 

Some of its key features include the following: 

 Long range: 15 - 20 km. 

 Millions of nodes 

 Long battery life: in excess of ten years 

II. PROBLEM STATEMENT 

A. Equipment Monitor & Control Using Zigbee Technology 

Monitoring system in the form of wireless sensor network 

based on ZigBee technology, realize the function of the 

monitoring system of data acquisition module, which can 

realize the mobile terminal equipment multiple sensors in the 

short distance wireless sensor network monitoring 

equipment. The main disadvantage for monitor and control 

using ZigBee the total coverage is limited and hence cannot 

be used as outdoor wireless communication system. It can be 

used in indoor wireless applications. 

B. Equipment Monitor & Control Using Lora Technology 

LoRa (Long Range), one of the most promising wide-area 

network. The LoRa technologies proposed by Semtech and 

further promoted by the LoRa Alliance. The LoRa technology 

allowing for flexible long-range communication with low 

power consumption and low cost design. At the heart of 

LoRa’s success is its adaptive data rate chirp modulation 

technology allowing for flexible long-range communication 

with low power consumption and low cost design. 

Essentially, this is achieved via spread spectrum multiple 

access techniques accommodating multiple users in one 

channel. LoRa Alliance has defined the higher layers and 

network architecture on top the LoRa physical layers and 

termed them LoRaWAN. Together, these features make 

LoRa attractive to developers who can build complete system 

solutions on top of it for both geographical and 

residential/industrial types for equipment monitor and control 

C. Advantage of LoRa 

 It uses 868 MHz/ 915 MHz ISM bands which is available 

worldwide. 

 It has very wide coverage range about 5 km in urban 

areas and 15 km in suburban areas. 

 It consumes less power and hence battery will last for 

longer duration. 

 It is widely used for M2M/IoT applications. 

D. Disadvantage of LoRa 

 It can be used for applications requiring low data rate i.e. 

upto about 27 Kbps. 

 LoRaWAN network size is limited based on parameter 

called as duty cycle. It is defined as percentage of time 

during which the channel can be occupied. This 

parameter arises from the regulation of limiting factor for 

traffic served in the LoraWan network. 

III. LITERATURE REVIEW 

Daudi S. Simbeye(November 21, 2017),”Industrial Air 

Pollution Monitoring System Based On Wireless Sensor 

Networks”, Journal of Information Sciences and Computing 

Technologies(JISCT)-Volume 6, Issue 2. This work has been 

established as a practical real-time and cost-effective method 

of measuring air pollutants in manufacturing industries. It is 

useful for factory owners, workers and regulatory agencies to 

ensure compliancy with the standard environmental 

regulations. This study provides detailed and reliable data on 

key air pollutant parameters such as ozone, particulate matter, 

sulphur oxides, nitrogen dioxides, carbon monoxide, and 

lead. It has opened up new possibility to design smart devices 

that improve environmental conditions faced at industries as 

well as increase efficiency. The major motivation behind our 

study and the development of the system is to help the 

regulatory agencies in Tanzania to make sure manufacturing 

industries, which have not incorporated provisions for 

treating the wastes they generate and the factories that have 

been built without including technologies, which help to 

reduce waste they do so. This in turn, will reduce human 

health effects of industrial air pollutants and potential damage 

to other aspects of the environment. 
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Wei Ying Yi,Kin Ming Lo, Terrence Mak , Kwong 

Sak Leung ,Yee Leung and Mei Ling Meng,”A Survey Of 

Wireless Sensor Network Based Air Pollution Monitoring 

Systems”, Air pollution is an essential environmental issue 

due to the tremendous impacts on public health, global 

environment, and worldwide economy. Urban air pollution 

with non-uniform distribution trend arises the necessity for 

pollution monitoring with high spatio-temporal resolution, 

which the conventional air pollution monitoring systems 

cannot provide because of the limited data availability and 

non-scalability of the systems. By utilizing the advance 

sensing technologies, Micro Electro Mechanical Systems 

(MEMS) and Wireless Sensor Network (WSN), researchers 

are pushing the concept of The Next Generation Air Pollution 

Monitoring System (TNGAPMS) to the limit and have 

achieved great progresses. Many of state-of-the-art air 

pollution monitoring systems have been implemented and 

tested. All of these systems evidence that an air pollution 

monitoring system with high spatio-temporal resolution, cost 

and energy efficiency, deployment and maintenance 

feasibility, convenient accessing ability for the public or 

professional users are achievable. However, from Sections 4 

and 5, we can conclude that there are still some issues or 

challenges of these existing systems that need to be 

addressed. Also there are some abilities or characteristics of 

these existing systems that we want to carry forward or 

enhance when building the future systems. 

IV. PROPOSAL OF THE PROJECT 

To control the equipment ON and OFF from system to load 

like machine, fan, light etc.., through wireless communication 

lora. The Transmitter part is connected to the system and the 

Receiver part is connected to the load and vice versa. In the 

transmitter side, system is connected. In the receiver side 

relay and the load is connected. If the equipment is in ON 

position, it can be controlled through the system by giving the 

instruction OFF, where the lora is installed around 30 km. 

The system can be OFF by giving instruction in the personal 

computer. The data is transfer to the system through USB 

UART. For example, the light want to be off, “l” is the 

instruction to OFF the equipment “L” is the instruction to ON 

the equipment. In this project load connected to the receiver 

side are fan, light, motor. The data transmit to the receiver 

side by wirelessly communicate. In the same time, the project 

can identify the problem in the equipment. The problem like 

fire, gas released, temperature increase etc.., In that period the 

transmitter act as a receiver and receiver act as a transmitter. 

In the transmitter side, fire sensor, temperature sensor, gas 

sensor are connected. In the receiver side system is 

connected. The sensors send the signals to the AtMega328. 

The data displayed in the LCD display. If the fault occur in 

the equipment, it automatically cut off the relay. The message 

will receive by the system through wireless communication 

lora. The load will be automatically OFF. The main motto of 

the project is to control the equipment is in long distance. 

V. BLOCK DIAGRAM 

A. Receiver Module 

The block diagram of receiver module is shown the Figure 

 
Fig. 1: 

B. Transmitter Module 

The block diagram of transmitter module is shown in the 

figure 

 
Fig. 2: 

C. Hardware of Transmitter Side 

 
Fig. 3: 

D. Hardware of Receiver Side 

 
Fig. 4: 
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E. LCD Display 

 

VI. CONCLUSION AND FUTURE SCOPE 

A. Conclusion 

This project overcomes the equipment monitor and control 

for long range with a low power consumption. The other 

wireless can monitor upto a certain distance. This will be 

safety for the industry, home automation, etc. This LoRa 

technology can prevent from a damage for equipment 

compared with the other wireless network communication 

like ZigBee, GSM, etc. Thus the project was used to monitor 

and control the equipment from long range with low power. 

B. Future Scope 

In future the project of equipment monitor and control using 

LoRa technology can be used for long range with low power 

for upto 50 km.In the present project the range covers upto 15 

km. 
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