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ABSTRACT 

The system developed here is useful for measurement of 

waste gas (like Co2) remotely. This will helpful particularly 

for the environment department because many chimneys 

releases polluted gases now- a –days, which is a serious issues 

for Global warming. If any factory emits gas beyond some 

predefined specified limit, this system will send an alarm to 

operator’s mobile. For this, infrastructure of GSM has been 

used. Moreover we have implemented MODBUS-a serial 

communication protocol. And for local monitoring, a user 

friendly GUI has been developed so that required action can 

be taken immediately. Location of affected site is monitored 

by GPS module. Measured data can be sent to any mobile by 

just entering the mobile number in developed GUI. Controller 

MSP 430 is used for hardware development. As gas sensing 

element, MG811 is used. This system also monitors 

temperature of location and for that LM 335 is used. 
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1. INTRODUCTION 
In 21st century, as the technology advances, high speed, 

compact and wireless systems are in demand. Wired 

communication cannot meet the requirements of speed and 

cannot be available everytime, everywhere.  

 

It has been observed that many chimneys releases polluted 

gases like CO2 which affects people’s health badly. [1] [9]. 

 

A challenge for web services is to find reliable and efficient 

methods to transfer large data between them.  The 

development of a modular Server/Client library that uses 

SOAP as a control channel while the actual data transport is 

accomplished by various protocol implementations [5] 

Real time remote data monitoring through GSM technology 

allows user to get the informative data whose measurement 

unit is located somewhere else.GSM is a wireless 

communication technology; most popular today for 

transmitting data anywhere in the world through SMS with 

the help of mobile phones. 

SMS is a globally accepted wireless service that enables the 

transmission of alphanumeric messages between mobile 

subscribers and external systems [10].  

In Short message service, the most attractive feature we can 

highlight is regular delivery of messages and moreover instant 

acknowledgement service.In addition to this, GPS concept 

will trace real time position of remotely situated RTU. 

2. RELATED WORK 
Remote measurement of CO2 has been done previously and 

that data was sent by GSM. GPS module was used to trace the 

position of chimney. We have used here MODBUS-the serial 

communication protocol. Moreover another parameter-

temperature is also measured and updated. The precision and 

accuracy of recorded results of measured Co2 and position 

from GPS have been increased. The controller used here can 

give response to 247 different devices, which is good for 

future expansion of a system at low cost. A GUI (graphical 

user interface) is developed for convenience of operator and 

data can be sent to any mobile number by just entering the 

number in GUI. 

2.1 System Hardware 
Figure 1 shows the complete architecture of the GAS plant 

monitoring System. This system will continuously measure 

the pressure of the Carbon Dioxide and temperature of the 

plant and continuously update the values on the local SCADA 

(Supervisory Control and Data Acquisition) system using 

MODBUS protocol. Alarms will be sending to the operator’s 

mobile using GSM technology. Position of the remote 

terminal unit is identified using GPS module, which is 

interfaced with this monitoring system. 

 

Fig.1 Gas Plant Monitoring System Architecture 
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Fig.2 microcontroller interfacing stage 

3. SENSORS 
 

A) LM335 Temperature Sensor 

 

The LM335 series are highly precise temperature sensors. 

Moreover calibration is easy. 

They are calibrated in °Kelvin. They can give range from μA 

to mA and they are not expensive 

 

Calibration of temperature is as follow: 

(((temp - 2138) * 410) / 4096)+27: 

 

                  Fig.3 LM335 Temperature Sensor 

B) CO2 Gas Sensor 

A carbon dioxide sensor or CO2 sensor is an instrument for 

the measurement of carbon dioxide gas. The most common 

principles for CO2 sensors are infrared gas sensors (NDIR) 

and chemical gas sensors. Measuring carbon dioxide is 

important in many industrial processes. 

 

Fig 4 Implementation of MG811 

CO2 (CARBON DIOXIDE) WORKING PRINCIPLE 

When the sensor exposed to CO2 the following electrodes 

reaction occurs[4] 

Overall reaction: Li2CO3 + 2Na + = Na2O + 2Li + + CO2  

These sensors are compatible with most microcontrollers. 

They can be interfaced with 4 pin SIP headers. When certain 

predefined level has been reach, they are having alarm facility 

4. CONTROL SOFTWARE 

 

Fig 5. Flow chart of control software 

5. SETTING UP HARDWARE WITH 

HYPERTERMINAL 

 

 

Fig 6.Finding the connecting port of sensor by device 

manager 

 

Fig 7.Connecting with the GSM module 
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6. MODBUS 
MODBUS was developed by the MODICON Company and 

has become a standard communication protocol. [3] 

A system for showing the results of measurements locally is 

consisting of many Remote terminal units (RTUs) and one 

master unit. Each RTU is located at the factory site from 

which we want to measure the quantities like Gas and 

temperature. All this information is sent through serial 

communication protocol MODBUS, which is good option 

over conventional low speed wireless channels. 

Each RTU works as slave and MU as master. Master will send 

a query and slave has to give response. But all this 

communication must be done in a proper MODBUS frame 

format. Each data is saved in two byte register. 

MODBUS can be connected in RS-232, RS-485 or Ethernet. 

However here it is connected as RS-232 for the sake of 

simplicity. 

Standard MODBUS networks employ one of two types of 

transmission modes: [6] 

 ASCII Mode 

 RTU Mode. 

MODBUS is used to communicate intelligent devices like 

sensors and instruments.MODBUS is also an ideal protocol 

application where wireless communication is required. For 

example a client can read the ON / OFF states of a group of 

discrete outputs or inputs or it can read/write the data contents 

of a group of registers. When the server responds to the client, 

it uses the function code field to indicate error-free response.  

MODBUS Protocol Data Unit for serial line communication = 

256 - Server address (1 byte) - CRC (2 bytes) = 253 bytes. [3] 

Consequently: 

RS232 / RS485 ADU = 253 bytes + Server address (1 byte) + 

CRC (2 bytes) = 256 bytes. 

 

Fig 8.General MODBUS frame 

When a message is sent from a Client to a Server device the 

function code field tells the server what kind of action to 

perform. Function code "0" is not valid. Sub-function codes 

are added to some function codes to define multiple actions. 

The data field of messages sent from a client to server devices 

contains additional information that the server uses to take the 

action defined by the function code. This can include items 

like discrete and register addresses, the quantity of items to be 

handled, and the count of actual data bytes in the field.  

 

Fig 9. MODBUS transaction (error free) 

 

Fig 10.MODBUS settings 

 

Fig 14.Measurement of CO2 without alarm (0 in third 

row) 

 

Fig 15.Measurement of CO2 with alarm (1 in third row) 
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Fig 16.Locating position of device by GPS 

7. TEST RESULTS 
 

                                          GUI 

 

Message received on mobile 
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