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Abstract- Municipal water treatment plants play a really significant part in the maintenance of community wellness. 
Applying standard computer vision based solutions have a positive impact on the operations, maintenance, process 
development and savings for the wastewater treatment plants (WWTP). The objective of this paper is to design a 
“LabVIEW-PIC” hardware and software application implemented on wastewater treatment plant to produce a 
comprehensive real-time management environment for a modern wastewater purification plant. The refinement of water is 
done by RO and UV process. The entire system is powered by solar panels to reduce the capital requirement. Parameters of 
the purified water such as pH, water level of the tank, temperature and the amount of power generated are measured and 
monitored to meet the required standards set by the WHO (World Health Organization). These parameters are displayed 
using a Graphical User Interface (GUI). 
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I. INTRODUCTION 
 
WATERalso termed as the ‘Elixir of life’ is a basic 
necessity of a human being along with food and air. 
About 71% of the planet is covered in water, yet less 
than 1% is consumable. RO and UV are one of many 
processes available for water purification, and 
sunlight is one of several sources of energy that can 
be utilized to power the operation. RO and UV 
systems are by far the most reliable method for the 
purification of contaminated water.  
 
The RO system has a semi-permeable membrane that 
filters excessive minerals and other soluble’s present 
in the water. Particles as small as 0.0001 microns are 
effectively removed by the system. 
 
The UV system deactivates the disease causing 
pathogens by exposing them to ultraviolet radiation. 
This makes the water safe for consumption. Solar 
based purifiers use only the free pure power of the 
sun, thereby making the system power efficient. 
 
When purification of water is done on a large scale, 
the purity decreases because of the long term use of 
filters in the RO module. Hence monitoring of the 
system is very substantive in order to maintain the 
water quality as per the required standardsset by the 
WHO. This monitoring can be performed by a 
Programmable logic controller (PLC). The 
monitoring system uses a PIC microcontroller 
interfaced with sensors to measure the water level, 
pH of the purified water,temperature and the amount 
of power produced by the solar panels. The 
microcontroller is interfaced serially with a PC that 
displays the value in a Graphical User Interface 
(GUI). The GUI is based on LabVIEW. The GUI is 
given the complete control over the pumps of the 
motor. The switching of the pumps is based on the 

controls provided and the values from the water level 
sensor. If the value of the water level sensor goes 
beyond the threshold value, the pumps are disabled.  

II. CONCEPTS 
Some of the concepts that are needed to devise the 
system aredescribed below 
 
A. Solar panel 
A solar panel is a collection of solar cells.Solar cells 
consist of an array of photo-voltaic cells that produce 
DC power when light is incident on it. The amount of 
power produced depends on the intensity of light. For 
large power requirements, the solar panels are 
ordered in a series. 
 
B. pH  
pH is a measure of the hydrogen concentration in a 
solution. The value of ‘pH’ ranges between 0 to 14. 
The solution with a pH of 7 is considered to be 
neutral. The solution with a pH of 0 is highly acidic 
and a pH of 14 is highly basic. The desired pH value 
of drinking water should liebetween 6.5 to 8. 
The pH is given by, 

pH=10 log [H+] 
 

C. Water level sensor  
Proximity sensors are used. These emit 
electromagnetic radiation and looks for changes in 
the field. Based on the variations, values are 
generated. 
 
D. PIC Microcontroller 
PIC stands for ‘Peripheral Interface Controller’. 
PIC16F877A is used to develop the system. It has an 
ADC inbuilt on Ports A0 to A8. It operates at a clock 
frequency of 20MHz 
 
E. RO Chamber 
The RO chamber works on the principle of Reverse 
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Osmosis in which liquid flows from a less 
concentrated solution to a higher concentrated 
solution through a semi-permeable membrane.  
 
F. UV Chamber 
The UV lamp that is used for disinfection of water is 
usually of low pressure. This emits an ultraviolet 
spectrum of range 200-300 nm which deactivates the 
pathogens. 
 
III. GENERAL BLOCK DIAGRAM 
 

 
Fig 1-Block diagram 

 
The entire system is powered by solar panels. 
Electrical energy produced is of DC in nature. This is 
further rectified to remove any form of ripples. Water 
to be purified is passed into the RO and then the UV 
chamber where the sediments are removed and the 
microbes are deactivated. The purified water is then 
collected in a pure water tank. The water tank is 
installed with: 
 
 Temperature Sensor(LM35) 
 Water level sensor 
 pH meter 
  
The values from the sensors are collected by the PIC 
microcontroller and fed to the GUI to be 
displayed.The amount of power produced by the solar 
panel is monitored to ensure that the amount of power 
generated is sufficient to drive the entire system. 
 
IV. HARDWARE IMPLEMENTATION 
 
A. Water Purifier 
 
It consists of a high pressure water pump to transfer 
the water into the RO module. The RO module 
consists of a semi-permeable membrane to retain the 
excessive minerals thereby removing the sediments. 
The UV system has a UV lamp that emits Ultra 
Violet rays within the wavelength range of 200-300 
nm. Water when exposed to this, becomes free from 
micro-organisms. 

 
Fig 2-Water purifier 

 
B. Sensor Interface 

 

 
Fig 3 –Connection of sensors to PIC microcontroller 

 
The sensors are interfaced to the analog pins A0-A3 
of the PIC16F877A microcontroller. The pumps are 
connected to D0 through a relay. The decision to turn 
‘ON’ and ‘OFF’ the water pumps is based on the 
values from the water level proximity sensor. The 
microcontroller is serially interfaced with the PC that 
reads the measured values  
 
V. MONITORING THE VALUES THROUGH 
GUI 
 
The GUI developed for the monitoring of values is 
shown below: 
 

 
Fig 4-Graphical User Interface 



International Journal of Industrial Electronics and Electrical Engineering, ISSN: 2347-6982 Volume-3, Issue-5, May-2015 

Solar Aqua Purifier and It’s Water Quality Management 
 

49 

The GUI is developed through NI Lab-VIEW. 
 It has 4 indicators to represent: 
 Temperature 
 pH 
 Water level 
 Solar energy level 
 
LabView is connected to PIC16F877 in a serial 
manner. The module that is used for serial interface is 
VISA. 
 
It has a control to turn ON and OFF the pump.The 
WRITECHARACTER command in VISA sends 
command to the PIC microcontroller to control the 
water pumps.  
  
Two charactersthat are used: 
 A – TURN ON THE PUMP 

 B – TURN OFF THE PUMP 
 
VI. ALGORITHM 
 
The programming is compiled and simulated in 
MPLAB 8.92. When the system is powered up, the 
position of the switch on the water pump is checked. 
A threshold is set for the water level proximity 
sensor.  
The GUI is programmed in such a way that only if 
the water level is below the threshold the pump is 
switched ON. If the condition is not satisfied, the 
pump remains switched OFF. When the water 
exceeds the threshold, the pumps are automatically 
disabled to prevent overflow. Other values such as 
temperature, pH of water and the amount of solar 
power produced are simultaneously read and 
displayed on the GUI. 

 
Fig 5 – Program Flow 

 
CONCLUSION 
 
Water and electricity are two basic prerequisites for 
all living organisms.But, both these resources are 
scarcely available these days. This paper focuses on 
solving this problem by proposing a solar based water 
purification system. The intention of this work is to 
provide consumable drinking water by utilizing the 
rich source of energy that can be obtained from the 
sun. The system is also continuously monitored to 

ensure that there is no decrease in the quality of the 
water that is being purified. 
 
REFERENCES 

 
[1] A.Peramanan, A.Anto willy bald, P.Arunkumar, 

G.Naveenkumar, A.Veerasekar,  “Fabrication of  Human 
Powered Reverse Osmosis Water Purification Process”- 
International Journal Of Research In Aeronautical and 
Mechanical Engineering(IJRAME), March 2014, Vol.2 
Issue.3,Pgs: 90-95 



International Journal of Industrial Electronics and Electrical Engineering, ISSN: 2347-6982 Volume-3, Issue-5, May-2015 

Solar Aqua Purifier and It’s Water Quality Management 
 

50 

[2] Mazen Ba-abbad, Hany Al-Ansary, Essam Al-Bahkali, 
Essam Al-Ammar, Ibrahime Al-Olayan, Davinder Surah 
“Systems and methods for solar water purification”-US 
Patent 20110284362,  Nov 4,2011 

[3] Osama Mahfooz, MujtabaMemon and AsimIftikhar, ”Water 
level Sensing Using PLC”,Pak. j. eng. technol. sci. (PJETS), 
Nov 2012, Vol 2, No 2, Pages 160-170 

[4] Steven H. Clarke,  ”Ultraviolet Light Disinfection in the Use 
of Individual Water Purification Devices”,Technical 
Information Paper # 31-006-0211, January 2011 

[5] S. M. Khaled Reza, Shah Ahsanuzzaman Md. Tariq, S.M. 
Mohsin Reza, “Microcontroller Based Automated Water 
Level Sensing and Controlling: Design and Implementation 
Issue” Proceedings of the World Congress on Engineering 
and Computer Science(WCECS), Oct 2010, San Francisco, 
USA Vol I 

[6] V. Ramya, B. Palaniappan, “Embeded pH Data Aquisation 
and Logging” International Journal of Advanced 
Computing(ACIJ), Jan 2012, Vol 3, No 1 

 
 
 

 


