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Abstract— There is many reasons that can be listed for 

carrying out water quality monitoring. In many factors they 

will split the information obtained for one purpose may be 

useful for another .Quality of water can be measured in 

local, national as well as international level. Monitoring 

provides the information that permits rational decisions to 

be made on the following: 1) Describing water resources 

and identifying actual and emerging problems of water 

pollution. 2) Formulating plans and setting priorities for 

water quality management. 3) Developing and implementing 

water quality management programs. 4) Evaluating the 

effectiveness of management actions. Water quality ‖ is a 

concept used to show the properties of water to use of 

various areas. Any particular use will have certain 

requirements for the physical, chemical or biological 

properties of water. There are many examples like limits on 

the concentrations of toxic substances for drinking   on 

temperature and pH range  of water supporting invertebrate 

communities. Consequently, water parameter can be defined 

by variables which limit water use. 
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I. INTRODUCTION 

The 21st century is said to be century of science, century of 

developer, century of globalization and the lot much else on 

another side, 21st century is century of the unhealthy, 

pollution, global warming, insecurity. One of the important 

and basic barrier is world’s population does not have safe 

water for drinking. Now a day also many developing 

countries cannot give supply of 100% pure water. Use of 

drinking water is increasing day by day. The main reason for 

this happening is the ignorance of public & administration. 

The water quality monitoring system is not good and which 

creates serious problems related to health issues.  

The idea into mind that a system can be design so 

that it can monitor water quality in easy way so that some 

important and other factors of water can be monitored to 

take best actions for quality improvement. Different sensors 

in this system can collect the data i.e. the data which have 

whole information about the turbidity, salinity, conductivity, 

temperature and pH. The values taken from all sensors are 

compared with real values which are stored in ARM 

processor and then only water supply is done. The large 

development of wireless sensor network (WSN) technology 

gives us a better approach to real-time data acquisition, 

transmission and processing. 

Practically in water quality monitoring system the 

sensor nodes are distributed in remote sites. The power 

supply has become an extremely important problem. Using 

cable to connect sensor to power nearby is not easy, because 

the power lines usually separated in remote places and the 

total money required to connect all these nodes is expensive 

task. To avoid unnecessary work to reduce the cost and to 

make the system more flexible and easy we use solar panel 

in this system. The system has advantages such as low 

carbon emission, low power taken, reliable to deploy and 

more intelligent, which represents the trends of next 

generation water monitoring.  

The water monitoring system design is made up by 

a water station and other sensor nodes. The sensors are 

placed in different sites where we are trying to monitor 

water quality. The base station contains a wireless receiver. 

II. BLOCK DIAGRAM AND DESCRIPTION 

The base of the water quality monitoring system includes 

mainly three parts, one is the waste water mixing system, 

transmission using Zig-BEE module and the other is the 

monitoring center system. 

 
Fig. 1: Block Diagram Of Water Quality Measurement 

Using Zigbee. 

A. PH Sensor: 

PH is the calculation of potential of hydrogen ions in the 

sample. pH was positively related with electrical 

conductance and also total conductivity. For pH 

measurement pH meter is using probe. 

B. Turbidity Sensor:  

Turbidity related to water clarity. For this TS-100 device is 

used.  

C. Conductivity Sensor:  

It calculates conductance of water. For this sensor model is 

used.  
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D. Salinity Sensor: 

The main function of salinity sensor is it measures total 

dissolved salts in water. For calculating the formula is used 

for conductivity sensor’s reading. 

E. Temperature Sensor: 

It calculates the temperature of water. For this PT100 is 

used. 

In this system all sensors are powered by solar 

panel at the day time. At the night time the power to all the 

sensors are given by the battery which is charged by the 

solar panel at the day time. All the values of the sensors 

which are located to the sensors station are collected by the 

ARM LPC2138 are compared with standard values stored in 

it and transmit to the base station by WSN network Zig-Bee. 

F. Data Reception System: 

We can acquire data from data acquisition system. And 

transmit to the zig-bee module. Transmitter side module we 

call the sourse node. At receiver side module we can say 

sink module.that module is at the base station.arm boared is 

connected to the receiver module. For analyzed data it also 

connected to the PC..and verifiy data directly we also use 

LCD. The base station has wireless receiver along with the 

PC to receive data from the sensor station and to analyze it. 

The base station is connected by the Ethernet so that users 

can login from anywhere and get information faraway. WSN 

technology  is used to connect nodes and base station. 

III. SYSTEM DESIGN 

A. PH Sensor Signal Conditioning Circuit 

PH Sensor Signal Conditioning Circuit pH probe IH20 is 

used which has high accuracy.  a pH sensor generate the 

output voltage which vary from -412mV to 412mV. The 

refrence output of  IH20 pH probe is nearby 59.16 mV/pH at 

25°C, i.e. for acid output voltage is +ve, for neutral it is null 

and for bases it becomes -ve with 59mV per unit pH starts 

from null. 

 
Fig. 2: PH Signal Condition Circuit. 

B. Temperature Signal Conditioning Circuit 

 
Fig. 3: Temp Signal Conditioning 

It has following specification. 

Range from- 0 °C to 100 °C Linear  

Resistance @ 0 °C =100ohm  

Resistance @ 100 °C = 139ohm  

Sensitivity or Temperature coefficient = 0.0039/°C  

PT signifies that the material used to implement 

which is platinum.  

The RTD PT -100 is connected in bridge circuit.  

Platinum resistance temperature sensor built into 

steel tube V4A, 1/2 inch, suitable for installation in pipes. 

Thermal response time T0, 9in the air 255s, in water 45s. 

Suitable for transmission in 2 or 3wire technique. 

C. Turbidity Sensor Signal Conditioning 

 
Fig. 4: Turbidity Sensor Signal Conditioning Circuit. 

A Light beam focus on the water by the particle in the water 

the light beam is scattered. By measuring the how much 

light beam pass straight word we can measure the turbidity. 

To measure Turbidity in NTU. i.e. Nephelometric Turbidity 

Unit.  

 Voltage DC 5V  

 Voltage Differential 1.3V ± 20%  

 Test Method After testing voltage in water (0 

NTU), voltage test in water (1000 NTU)(Turbidity 

level Calibration -> Master NTU standard 

liquid)(Voltage between No #2 pin & Ground)  

D. Zigbee Module 

 
Fig. 5: Interfacing of Zigbee with ARM Board 
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IV. SOFTWARE DESIGN 

Keil Micro Vision and visual basics software are used in 

controller .Flowchart design of system are shown in fig.8  

 
Fig. 6: Flowchart 

V. ADVANTAGES 

1) Easy collection of data related to conductivity, pH, 

turbidity etc. at base station.  

2) Wireless network increases reliability of the 

communication.  

3) Solar power panel has great advantage of convenience 

regarding to the self-power 

4) Generation and circuit excitation at remote place where 

the battery or wired power supply cannot be used.  

5) Multiple water parameters can be simultaneously 

measured and necessary control action can be taken for 

water sample whose parameters exceed beyond range.  

6) Remote water quality monitoring is helpful to control 

and improve water health.  

7) Graphical Simulation in MATLAB is the key feature 

that will help to analyze minute to year’s inspection of 

water.  

VI. APPLICATIONS 

1) This system checks quality of the places where 

generally it is inconvenient to test water quality 

frequently.  

2) Places where there is high turbidity and pH is 

imbalanced such as in drinking water or agriculture 

water in such places water quality can be easily 

monitored. 

3) Most of the farmers give the running water to the crops 

hence indirectly salt of land get mix with the water and 

increase salt in water which is bad for the crops. Hence 

quality control can easily be done. 

4) Small scale as well as large scale industries can be also 

be monitored by water quality measurement. 

5) It can also be used to monitor the river water. 

6) Remote water quality monitoring is helpful to control 

and improve water health.  

7) Graphical Simulation in MATLAB is the key feature 

that will help to analyze minute to year’s inspection of 

water.  

VII. APPLICATIONS 

1) This system checks quality of the places where 

generally it is inconvenient to test water quality 

frequently.  

2) Places where there is high turbidity and pH is 

imbalanced such as in drinking water or agriculture 

water in such places water quality can be easily 

monitored. 

3) Most of the farmers give the running water to the crops 

hence indirectly salt of land get mix with the water and 

increase salt in water which is bad for the crops. Hence 

quality control can easily be done. 

4) Small scale as well as large scale industries can be also 

be monitored by water quality measurement. 

5) It can also be used to monitor the river water. 

VIII. FUTURE SCOPE 

1) We can measure other parameters like Dissolved 

Oxygen, Nitrate, pesticides, Chlorides, Fluorides etc. 

2) We can use GPRS, GSM module in place of ZIG-BEE 

module. 

3) We can implement different purification process to 

make industrial water fit for use. 

4) We can also use our system to monitor river water, 

dam water, and lake water, sea water etc.  

IX. CONCLUSION 

This system cannot only provide primary data for 

comprehensively evaluating water environment quality, but 

also can quickly discover urgent water pollution accident or 

natural disaster, transferring the abnormal water quality 

information to monitoring center by system communication 

network and providing references for the decision-making 

department to comprehend the status of the disaster and to 

establish the cure and prevention policy. 
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