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Hydro-Monitoris an innovative system that check the water and its physio-chemical properties in an 

electronically automated manner. This is not just testing the water properties and its features, ratherit also 

provides an automated system.Various physio-chemical properties of water in the automated system, such 

as measurements of temperature, conductivity, Water flow, water level in the tanks, etc. also included. Along 

with, this system is also designed for filling the water for homes or the societies in an automated manner, 

without any human intervention. Through this system, in a bungalow or the entire society, automatically 

checking of the status of tanks i.e. either they are empty of full, filling them on priority basis, and the 

physio-chemical properties and quality of the water supplied to the common people is to be measured, the 

data is collected on regular basis and mailed to the destination provided in a modern style. In this era of lack 

of time, the author designed a modern style of technical, time saving as well as surprisingly labor-saving 

system. 
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I. INTRODUCTION 

 As the time goes on, the life becomes 

luxurious. In this modern era, with the raise of the 

technology the main aim of designing any product 

is to reduce the human effort and provide a 

luxurious life to the human being along with the all 

other living organism. With the growth and 

development that rose in last few decades, the 

electronics systems came most widely in touch 

with the human being. From the evolution in the 

several types of sensors, the measures of life and 

its surroundings get highly affected both in 

positively as well as somewhat negatively. Here 

with the use of such an evolution some problems 

that are occurring in daily lives and the people may 

suffer with these most frequently and commonly 

are become easier to resolve.  

We are going to deal most common issue which 

is related to the water supply is in touch at this 

moment and the problems that occurring in the 

same are analysed and tries to resolve. 

There are various problems occur during the 

water monitoring system in our daily lives as well 

as industrial applications. The concept of any such 

a system arises which may reduce these problems 

effectively. With the concept of a system discussed 

here, the problems entertained like; 

 Improper timing of water supply system from 

Government. 

 Presence or absence of person during the 

course duration of water supply. 
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 Measurement of water supplied by the 

Government and usage data keeping to analyse 

the consumption of water in daily life. 

 Reduce the wastage of water with the help of 

consumption analysis. 

 Check the quality of water supplied based on 

physio-chemical parameters. 

 Report to concern department if quality of 

water supplied is not as per the norms of health 

organisations like WHO. 

 

The water level sensors are used to check the 

amount of water present in any tank. This data will 

receive at the main controlling unit (i.e. FPGA), 

which will later decide the priority of the tank as 

per the user requirement. The water flow meter is 

used to measure the amount of water received, also 

it will analyse the usage. The various 

physio-chemical parameters of water like 

temperature, conductivity, etc. are also checked, 

data report is generated and mailed to the concern 

department. If the report is not as per the 

standards defined by the health ministry or WHO 

then the mail will be considered as complaint to 

improve the quality of water supply. 

The system will work on the FPGA as main 

controlling unit, also it will have the controls from 

remote location with Android Mobile phone. All the 

data will be stored in a PC or Laptop which act as a 

server for the entire system. Also, it will have an 

access with Android phone which will be the client 

for the system and the Android App will have the 

facility to control, schedule and monitor through 

remote location. 

The rest of this paper is organise as; Section-II 

highlights the Hydro-Monitor and Quality analysis 

system, its requirements, design considerations, 

necessities and health parameters that are being 

considered important for this work. Section-III 

reviews the survey of various related work that are 

previously done by the authors, their design 

concepts, strategies, and the problems considered. 

This section is important because it highlights the 

novelty and uniqueness of our work as well as 

provides the technologies that are in use for this 

topic. Section-IV provides the comparison of work 

that previously done, also describes the 

importance and necessity of Hydro-Monitor and 

Quality Analysis, and finally the pepper concludes 

with the Section-V. 

II. HYDRO-MONITOR AND QUALITY ANALYSIS 

Hydro-Monitor and Quality analysis is a design 

concept that has the ability to overcome various 

problems as discussed earlier in the introduction 

part. The idea of any such system arises due to 

various problems that are faced by common people 

in daily routine. 

The design of any Hydro-Monitor and Quality 

analysis system starts with the various quality 

check sensors and their design principles (as the 

sensors are designed from first principle) [DOS], 

wireless communication, monitor, schedule and 

control via remote location, physio-chemical 

parameters of water that are to be investigated, etc. 

The system design begins with the parameters 

which are to be determined to check the quality of 

the water supplied, determine the specified 

regulations of the health ministry or the world 

health organisation (WHO) for excellent quality 

drinking water, the check the water quality 

supplied from the Government are whether under 

the specified norms and regulations of MoH or 

WHO or not. It was determined from [1] that water 

parameters such as nitrate levels, free chlorine 

concentration, and dissolved oxygen, and pH, are 

too expensive to monitor and require maintenance 

and calibration to sustain accurate readings over 

extended period. This would not feasible for a long 

term, real-time water quality monitoring system. 

The water parameters which are mainly 

considered in this project are Temperature, 

conductivity, flow, and water level indicator. These 

physio-chemical parameters give various 

contamination in the water because of these the 

quality level can be judged. Conductivity means the 

indication of the amount of impurity in the water 

sample. Less conductivity indicates cleaner the 

water. In some cases, the conductivity is directly 

related with the total dissolved solids (TDS). The 

temperature and the flow are the parameters of 

water that effect on the other parameters, therefore 

they are used to measure for the compensation. 

The regulations and the recommended ranges for 

human consumption of each parameters have 

already defined and suggested by the World Health 

Organisation in their Guidelines mentioned in [2]. 

The proposed concept of design for the whole 

project is summarise in the following diagram with 

technical design aspects. 
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Figure1Block Diagram of Hydro-Monitor and Quality Analysis 

using FPGA. 

The Various parameters and their specified 

ranges defined by the WHO are mentioned in the 

tabular format as; 

Table 1: Physio-Chemical Parameters of Water for Quality 

Analysis Adapted from [1] 

S. No. Parameters Units Quality 

Range 

01 Conductivity µS/cm 500-1000 

02 Dissolved Oxygen Mg/L - 

03 Free Residual Chlorine Mg/L 0.2 – 2 

04 Nitrates Mg/L < 10 

05 Oxidation Reduction 

Potential 

mV 650-800 

06 pH pH 6.5-8.5 

07 Temperature oC - 

08 Turbidity NTU 0 - 5 

.  

III. SURVEY OF PREVIOUS WORK 

The “Design of Smart Sensors for Real-Time 

Water Quality Monitoring” was implemented in July 

2016 [1]. The paper describes the complete idea 

regarding the water quality monitor system, 

Temperature, conductivity, pH, Flow, and ORP are 

the parameters which are investigated 

successfully. The design and implementation of 

these parameters also discussed in the same. The 

system uses the microcontroller as main 

controlling unit and ZigBee wireless technology is 

used for the inter-communication between 

transmitter and receiver of the system [1]. The 

future scope for this work can be enlarge with the 

addition of the water filling in the houses or the 

society, which is added in our work. Also, the 

remote controlling, scheduling and monitoring is 

added with the work to enlarge the scope. 

A “Residence Energy Control System Based on 

Wireless Smart Socket and IoT” was implemented in 

June 2016 [3]. This system is basically designed for 

energy saving in everyday life. The basic idea was to 

design an energy saving smart socket which will be 

operated on four modes of operation including 

peak-time control, energy-limit control, automatic 

control, and user control. With the help of such an 

intelligent energy control scheme, about 43.4% of 

energy consumption saved theoretically. The 

proposed concept uses the internet of things to 

minimize the energy consumption of home 

appliances without deploying the sensors [3]. Here 

the idea we are using for the remote control, 

scheduling, and remote monitor in addition with 

the energy minimization in our work. 

A work proposed entitled with “HydroSense: A 

Self-Powered Wireless Device for Monitoring Water 

Usage in Hotel Showers” in 2015 IEEE Global 

Humanitarian Technology Conference [4]. The 

complete idea of the work is about to design a novel 

low cost, accurate, small size, low power, wireless 

device for monitoring the water consumption from 

Hotel room showers [4]. The HydroSense is a device 

which is successfully tested by the authors and 

contribute the joint effort to promote Global Water 

Consumption. The hotel rooms around the US 

specially were targeted through this project [4]. 

Along with the hotel room showers, we are 

designing the water system that will measure the 

consumption of water for the whole society and the 

individual houses as well, which is surely a huge 

contribution in the Global Water Conservation 

Scheme. With the help of such works, the 

awareness for the Global water consumption is 

promoted to the common people also, and can 

mind set of them to conserve the water resource at 

individual level. 

A work entitled “Internet of Things Based 

Energy Aware Smart Home Control System” was 

presented in November 2016 [5]. The coordinator 

based ZigBee networking for the smart home 

control system is proposed in this paper. The smart 

home network is designed to address the 

challenges related to data loss due to interference 

and energy efficient management system. The 

system works on the three folds i.e. Smart 

Interference Control System, Smart Energy Control 

System, and Smart Management Control System. 

The performance of the work is tested through the 

computer simulation which shows the result that 

is less affected by the interference and efficient in 

reducing the energy consumption of the appliances 

used in the smart home [5]. With the aware of 

energy of home appliances, our work deals with the 

reduction of human energy also. The fully 

automated, remotely scheduled and controlling 

system is not only saves the energy of the 
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appliances but also reduces the human efforts 

behind the same. 

A work was conducted with the title “Improving 

Home Automation Security; Integrating Device 

Fingerprinting into Smart Home” in October 2016 

[6]. The paper explains the importance of accessing 

modern smart homes over the internet, and 

highlights various security issues associated with 

the same. It explains the evolution of device finger 

printing concept over time, discuss various pitfalls 

of existing devices. The proposed technology 

provides two stage verification i.e. device 

fingerprinting approach and login credential as 

well. With such a concept, via device identification 

experiment, user successfully identifies about 

97.93% of the devices visited to their webpage [6]. 

The security system in our design provides the 

Android Mobile App with the login credentials and 

the other security measures in addition. 

Work on “A Low-Cost Sensor Network for Real 

Time Monitoring and Contamination Detection in 

Drinking Water Distribution Systems” was 

implemented and presented in IEEE Sensors 2012 

[7]. The paper provides the concept of measuring 

and testing of online, in-pipe electrochemical 

qualities of drinking water on the fly. The system 

design provides a low cost, lightweight 

implementation and reliable long-time operation 

for the quality assessment of drinking water. The 

parameters like Flow, Temperature, Conductivity, 

pH, ORP, and Turbidity was measured with this 

system design. The main controller used for the 

design was PIC32 microcontroller, and the ZigBee 

wireless technology is used to collect the data at 

the receiver end which was displayed on the LCD 

screen as well. The result demonstrates that this 

system satisfies the on-line, in-pipe, low 

deployment-operation cost and good detection 

accuracy criteria of an ideal early warning system 

[7]. Along with the investigation of the 

physio-chemical parameters mentioned in this 

work, we are presenting a water monitor system for 

the houses and the societies, which will be the 

revolutionary work in the water quality analysis 

and its monitoring. 

IV.DESIGN OVERVIEW FOR HYDRO-MONITOR 

AND QUALITY ANALYSIS 

The system design begins with the design of 

sensors, as they are the fundamental part of the 

quality analysis. The Hydro-Monitor is design 

using the Android App which will remotely handle 

the required function. The Papilio One board, act 

as main controlling unit for the system which is an 

open source platform for the Xilinx based Spartan 

3E FPGA [12]. The sensors used and the 

development board overview is given below as; 

A. Flow Meter 

The flow meter is the device that sits in-line with 

the water line. It contains a pinwheel sensor to 

measure how much liquid has passed through it. 

There is an integrated magnetic Hall effect sensor 

that outputs an electrical pulse with every 

revolution. The hall effect sensor is sealed from the 

water pipe and allows the sensor to stay safe and 

dry [8]. 

The sensor comes with the three wires: red (5-24V 

DC Power), black (ground), and yellow (Hall effect 

pulse output). By counting the pulses from the 

output of the sensor, the water flow can be easily 

calculated. For the careful calibration, it requires 

about 10% precision [8]. 

B. Conductivity 

Conductivity is a measure of capability of water to 

pass electrical flow. This ability is proportional to 

the concentration of ions present in the water. 

These ions come from dissolved salts and inorganic 

materials like alkalis, chlorides, sulphides and 

carbonate compounds [10]. Thus, the conductivity 

increases as the concentration of ions increases, 

therefore, as water dissolved ionic species, 

conductivity will increase [9]. As pure water is not a 

good conductor [9], therefore lesser the 

conductivity, pure the water. 

C. Temperature 

Temperature analysis is a parameter of water that 

not effect on the water quality, but its effects on 

other parameters. Therefore, it is used to measure 

for the compensation. As we know that the boiling 

point of water is 100oC, therefor as a temperature 

sensor we are using thermistor, as epoxy coatings 

for lower temperature user typically range up to 

150oC [11], which is sufficient for the required 

design. A thermistor is an element with an 

electrical resistance changes in response to the 

temperature [11]. 

D. Water Level Indicator: 

 Water level indicator is a sensing device used to 

analyse the amount of water present inside the 

tanks or other storage devices. The amount of 

water in a device is guessed with the level of water 

present inside. The tank is divided into countless 

number of levels, each level has a conducting 

device which is connected to phase of power 

supply. All these levels relate to the controlling unit 
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which senses the net conductivity of the level 

sensor. Maximum conductivity indicates the tank 

is full, lesser the conductivity of the conductors, 

lower the amount of water present. Here have 8-bit 

decoder, so according to which we divided the 

water storage tank, so we can have the 3-digit 

accuracy with the system design. 

E. Papilio One Board (FPGA) 

The Papilio is an open source FPGA 

development board, based on Xilinx Spartan 3E 

FPGA series [12]. It has 48 I/O lines, dual channel 

USB, integrated JTAG programmer, 4 power 

supplies (i.e. 5V, 3.3V, 2.5V, and 1.2V), and a 

power connector [12]. It is the Arduino compatible 

device that uses Arduino sketches or standard 

VHDL/Verilog [13]. The system design used Papilio 

One development board as main controlling unit, 

this board relates to all the sensors and outputs 

the devices as well, as mentioned in [12], it has 48 

I/O ports which allows the large devices connected 

through it. The Papilio board is further connected 

with PC or laptop as mentioned in block diagram in 

Fig. 1, which act as server for entire system design. 

Basically, it is designed with the consideration 

of two tanks for demo purpose, one is present at 

the terrace of the house or society (say T1) while 

another is at the ground level (say T2). When the 

water supply come from the Government; it will 

perform the functions like; 

Firstly, check whether the electricity is present 

or not; if electricity is present, it will check the T1 

(which is considered as main source of water 

usage) is empty or already filled. When it finds T1 is 

empty then it will turn ON the motor to fill the T1 

first from T2. In case of absence of electricity; it will 

directly fill the T2. In a case if T1 and T2 both are 

filled, it will activate a solenoidal wall to the tap of 

water supply which will protect water wastage. 

In case of T1 get empty and the Government 

water supply is also stopped, the system will fill up 

the T1 through T2. This entire process is fully 

automated and can be performed without any 

human intervention. 

Along with such an automatic water filling 

mechanism, it will perform the quality check 

analysis of various physio-chemical parameters of 

water. Also, generate the quality analysis report, 

will mail the report to the concern department 

automatically, if necessary. And the system can be 

monitored, scheduled, and controlled remotely via 

Android App. Data collection and storage is at the 

server designed in a laptop or personal computer, 

which also act the server for the smartphones. 

V. CONCLUSION 

A system design with the flow sensors, 

temperature, conductivity and water level 

indicators is proposed on the FPGA Papilio-One 

Board, which also include the respective signal 

conditioning designs. The conductivity is measured 

with the design of two-electrode method; however, 

the conductivity electrodes are not verified yet. The 

flow sensor sits in line with water line and contains 

a pinwheel sensor to measure how much liquid has 

moved through it. There is an integrated magnetic 

hall effect sensor that out puts electrical pulse with 

every revolution. Thermistors is used as 

temperature sensor which work on the NTP 

conduction mode and will measure the 

temperature range up to 150oC. As has boiling 

point of 100oC hence thermistor is sufficient for 

this range of measure. The FPGA will manage all 

the incoming and the outgoing signals inward and 

outward of the circuitry. The PC or laptop will act 

as server and the smartphone will act as client for 

the system, through which the remote control, 

scheduling, and remote monitor processes can be 

accessed. The audible buzzer will indicate the 

parameters if they are being unsafe. The 

measurement of all the parameters will create a 

data log record which can be mailed automatically 

to concern departments if necessary. The 

contamination level of water and the tanks status 

is measure in real-time, and however a history of 

past data will also be stored in the form of data log 

record. The future work may extend the number of 

sensors, and quality analysis parameters with the 

evolution of the technology. 
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