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ABSTRACT 

The primary purpose of this paper is to reduce the wastage of water. The former way of water testing is manual, 

costly, time consuming, whereas proposed work is easy to install and cost effective. The proposed work is focused on 

water quality and quantity measurements by using ESP32 microcontroller and Blynk for communication between 

hardware and phone. Water quality is monitored by the various chemical parameters of water like pH and electrical 

conductivity and physical parameters of water like turbidity and temperature. In addition, the quantity of water is 

measured by flow sensor and water level present in the tank is control by admin through the pump.  Global 

Positioning System (GPS) is used to update the location of the water tank to save time and speedy maintenance. The 

result shows a good agreement with the standard values of parameters as per World Health Organization (WHO). 
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1. INTRODUCTION  

With the rapid evolution of society and population 

increase, water requirements have become a significant 

issue, particularly in the industrial, household, urban 

areas, farming, fish cultivation, and other areas. The 

significant issues are effective utilization of water and 

increasing contamination level of water in localities. 

The bacterial contamination of water is reported due to 

blooming industrialization and pollution [1]. The 

traditional methods are complicated in methodology, 

low precision, external electrodes or probes in situ based 

are high cost and lack of real data transportation and 

analyzing [2, 3]. The essential goal of this work is to 

propose a model for monitoring water quality and 

quantity in municipal overhead tanks, in housing 

societies, in universities, etc. It is based on checking the 

most important physical and chemical parameters like 

temperature, turbidity, pH (potential of hydrogen), and 

conductivity. To enhance the effective utilization of 

water by consumers or localities, the admin controls the 

water consumption and remotely monitors the water 

level in tanks. Water resources can be managed 

depending on the time interval and necessity of the 

admin. This system is time-saving and cost-effective in 

environmental situations. Numerous recent 

technological advancements in microcontroller and 

microcomputer, sensor technology, communication 

devices, large data storages have made feasible the 

implementation of the low-cost models or systems using 

IoT [4, 5]. Thus, the proposed work's primary focus is 

on testing water quality and automating the water 

quantity to save water, which is essential as per the 

growth pace of the population. ESP32 (Espressif 

System) used in this work has the advantages of high 

frequency, low cost, build in sensors (temperature, hall 

effect sensors like touch sensors), Wi-Fi and Bluetooth 

both integrations are present, speed upto 150Mbps, 10 

pin ADC, power management module, low noise 

amplifier receiver, security, filtering, etc. and easy to 

install. All the updated techniques have used both 

amalgamations of IoT and WSN to perform both 

functions of testing and controlling water, along with 

effective routine service with the help of GPS in cities 

or societies to assist the maintenance of tanks and 

cleaning services on time. The following section 2 

includes the literature review of a set of paper based on 

controller, hardware, software, and parameters used for 

testing water are highlighted. Section 3 is composed of 

methodology having subsections like flow-graphs 
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hardware and simulation setup, measuring the physical 

and chemical parameters by using ESP32 with Blynk 

connection. The standard range of various water 

parameters is present in table 1. The results are 

discussed in section 4 and compared with the existing 

work shown in table 2, following the conclusion. 

2. LITERATURE SURVEY 

The reported work is based on temperature 

monitoring of water by using mobile so that cycle of 

fish production  and growth can be monitored along 

with the measurements of temperature ranges from 

normal to maximum value with the help of controller in 

real time  [6]. The literature recorded [7, 8] focused on 

sea water and sensors are used to measure temperature, 

PH, ORP and conductivity. The hardware is based on 

ATmega1281 and frequency of 8 MhZ used for 

implementation. The other work used LPC1768 ARM 

MCU with GPS to monitor water in rivers and lakes. 

The additional parameters are carbon monoxide, and 

humidity. Similar sort of work on lakes and rivers 

performed by [9] using LPC2148 along with ESP8266 

Wi-Fi data for transmission and reception and LCD as 

hardware to display data. The Arduino board is 

embedded with sensors like temperature, pH and DO 

(dissolved oxygen) for analyzing water. All the above 

reported work is based on monitoring of water quality. 

In other approach [10] the reconfiguration concept is 

used with help of FPGA board to scan the turbidity, 

temperature, carbon dioxide by using BEE MCU and 

Zigbee, GSM hardware for transmission of data. In 

advancement of quality monitoring of water  the 

security feature is introduced by [11]. In the recorded 

work interfacing done through Arduino board and 

sensors based on wireless sensor network (WSN) with 

Wi-Fi module. In [12] inaugurate the system that assist 

the farmers for quality water and Shrimp cultivation at 

Taipa using IOT. The main equipment used Atmega 

2560, with Raspberry pi 3 based MQTT. For 

communication LoRa wireless interface is used. Sensors 

embedded in system monitoring are temperature, pH, 

salinity. The work based advance techniques machine 

learning, deep learning with integration of Big data 

proposed by [13, 14] .The work is based on monitoring 

of physical parameters like turbidity, pH, temperature, 

salinity and total dissolved solids (TDS).the work is 

carried with Arduino board based on  ATmega2560 

microcontroller and WSN.FPGA based similar 

approached introduced by [15] along with Zigbee 

protocol for communication and both features water 

monitoring (temperature, turbidity and pH ) and water 

quantity as well. In this paper [16] author used the 

Arduino MCU for implementation of water quality 

monitoring using Wi-Fi and GSM .The chemical and 

physical parameters incorporate for research are 

temperature, pH level ,electric conductivity. Whereas 

the reported work in [17] add the water quality with IoT 

and wireless sensor network (WSN) platform which is 

for smart city ,still scope of  controlling the water 

quantity. There is advancement in communication of the 

monitored data remotely with the use of IoT [18].The 

water quality measurement is tested on two parameters 

and controlling the water utilization is not done. The 

recent work reported [19] IoT based using web server 

for Gouramy cultivation for water quality only. 

3. METHODOLOGY OF THE PROPOSED 

SYSTEM   

3.1. System Architecture and Schematic 

circuit 

In this proposed system, figure 1 shows the 

architecture which depicts about the integration of 

sensors with ESP32 function as microcontroller and 

how the communication takes place between controller 

and the Blynk cloud. The sensors like DS18B20 for 

Temperature, Conductivity sensor, pH sensor, turbidity 

sensor, YF-S201 sensor for water flow, Dc pump, relay, 

Global Positioning System (GPS) and water level sensor 

are used [22-24]. 

 

 Figure 1 Proposed Architecture of Water Quality and 

Quantity   Regulating System using ESP32 

3.2 Flow-graph 

In the following section the various flow graphs are 

shown for water analysing and actuating the pump as 

per requirement [25-29]. In figure 2 (a) first check the 

Wi-Fi connect and then flow of water of less than 1000 

litre in tank then on the solenoid valve. Figure 2 (b) 

initializing the sensors (pH, conductivity temperature, 

turbidity) whereas in figure 2 (c) send the alerts and 

automatic control of tank valve if quality of water for 

measured parameters are under threshold as shown in 

flow graph. The municipal water tank level is measured 

and control in accordance with if level of water less than 

30 meter on the valve to fill the tank again otherwise off 

the pump. After sensing measurements all the data 

updates on cloud once the upload interval passed that 

means after every 2 second [30]. 
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Figure 2(a) Connection to Wi-Fi and water flow control      

 

Figure 2(b) Initializing the Sensors 

 

Figure 2(c) Working of Water Quality Sensor 

3.3. Sensors 

3.3.1 Turbidity 

Sensor is basically used to measure the water quality 

in terms of coherent water and total suspended solids in 

water (TSS) [31]. Dinky water contains an enormous 

number of suspended particles. The turbidity sensor has 

infrared light emitting diode (IR LED) and a photodiode 

in its probes. The basic principle is when light from 

LED falls on water and scatter due to solid particles in 

water. In digital signal mode, the threshold can be 

adjusted by potentiometer. Turbidity increases with 

increase of solid particles in water. The turbidity of 

water ranges from (0-1000) NTU in which (<5) 

represents the clear water [32]. 

3.3.2 pH 

The pH sensor estimates the activity of hydrogen 

particles in liquids. It has two probes bronze and silver 

with different diameter having difference between 

probes as 1.2cm. It is based on the principle that an 

interface of two liquids generates the potential 

difference which can be recorded. In this event the 
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convergence of hydrogen particles inside the aqueous 

solution is not the same that results the potential 

difference on glass electrode and calomel reference 

electrode. The pH level of drinking water should be 

between the range of 6.5 - 8.5. 

3.3.3 Temperature 

The significance of temperature measurement under 

the physical analysis of water quality is to measure 

locality water according to proposed work. The sensor 

model is DS18B20 water proof in built 12-bit ADC, 

(conversion done with convert-T command) used to 

communicate with ESP32 over one wire bus 

communication having power supply range from 3 V to 

5.5 V [33-35]. The operating temperature range is -55˚ 

to +125˚ C with accuracy of +/-0.5˚C. 

3.3.4 Conductivity sensor 

The conductivity sensor computes the ability of 

water to induce electric current or not. It is the existence 

of ions in a solution that concede the solution to act 

as conductive more the concentration of ions, then 

higher is the conductivity. Higher the conductivity 

indicates lower the quality of water. As the resistance is 

reciprocal of conductivity if less ions means more 

resistance and less conductivity which indicates the 

purity level of water.  

3.3.5 Flow sensor 

The water management can be done through water 

flow sensor YF-S201 model of ½ inch is used for 

exaggerated utilization of water in localities at consumer 

end. This sensor has 3 pin for interfacing with ESP32. 

Two pins for biasing as 5V VCC and Gnd. It consists of 

water rotor and hall-effect sensor when rotor rotates 

water flow through it and the speed alters according to 

rate of flow. The hall-effect sensor outputs the pulse 

signal. The output is in pulse which communicated with 

ESP32 and send signal to relay to cut the water supply 

through phone by admin. This is easy and cost effective 

approach to maintain water consumption. 

Table 1 Quality Range of parameter by WHO [20] and 

EU standards [21]  

Sl. No. Parameters Units Quality Range 

1 pH level pH 6.5-8.5 

2 Turbidity NTU 0-5 

3 Temperature ºC --- 

4 Electrical 

Conductivity 

µS/cm 50-1000 

 

 

Figure 3 Hardware Connection of proposed 

Architecture 

In figure 3 depicts the hardware connections of the 

proposed architecture. All sensors connected on 

breadboard. 

3.4   Software Requirements 

 

Figure 4 Simulation of proposed architecture  

Simulation of the proposed architecture is performed 

in Proteus software as shown in figure 4. Proteus is open 

source software used to design the electronic circuits. 

Different sensors for water quantity as well as for water 

quality are used for simulation. In water quality we are 

regulating physical parameters of water like PH, 

Temperature, Turbidity, electrical conductivity for this 

certain sensors are imported from library like DS18B20 

sensor for measuring the temperature, variable resistors 

are used for measuring pH and conductivity. For 

measuring turbidity Infrared sensor is used. Regulating 

the level of water by importing ultrasonic sensor from 

the library. The deficiency of various sensors in Proteus 

library for measuring pH level, conductivity level and   

water flow, thus these parameters are not under 

simulation. For simulation in Proteus Arduino UNO 

controller is used instead of ESP32 because ESP32 is 

not available on Proteus library. In hardware 

implementation all the sensors are used and results are 

shown in next section. 

4. RESULTS DISCUSSION 

In result section, the obtained values of parameter 

are compared with the recorded literature and standard 

Atlantis Highlights in Computer Sciences, volume 4

125



  

 

range mention in table1.  Figure 5 shows how the 

communication connected using (Blynk). It depicts the 

controller is connected to hotspot. Second line states 

connected successfully. It shows the Internet Protocol 

address of the hotspot connected. Third statement 

indicates the controller model. After shows the 

connections successfully established between controller 

and Blynk cloud. Last ping is connection speed at which 

the data is transmitted to the Blynk Cloud. In the figure 

6 there are 6 sensor values which have been displayed in 

6 different virtual widgets the values belong to physical 

and chemical parameter along with water quantity. 

These values will update in every 2 seconds. Tap time 

ranges at the bottom of the widgets change time ranges 

Tap Legend Elements to show or hide DataStream’s 

Quick swipe from left to right to reveal previous data 

Full Screen Mode Press arrow button to open Full 

Screen view in landscape orientation.  

 

Figure 5 Blynk Connection 

 

Figure 6 Output Values displayed on Blynk 

 

Figure 7 Tank Location displayed in Blynk 

Figure 7 portray, water tank location for 

maintenance, easy to locate by service providers to 

provide services on time with the help of Global 

Positioning System (GPS). In the figure 8 the combined 

graph of all the physical and chemical parameters along 

with water flow and water quantity shown. In figure 9 

the variation in temperature according to time period is 

shown the highest peak point in the graph is recorded at 

27 degrees Celsius and the lowest peak point in the 

graph is recorded at -25 degrees celsius. The horizontal 

line represents stable temperature.  

 

Figure 8   The Water Quality and Quantity graphs 

displayed in Blynk 

 

Figure 9 Temperature Data displayed in Blynk 

 

Figure 10 PH Data displayed in Blynk 

In figure 10 reflects the pH versus time period of 3 

months. Generally, the pH scale ranges from 0-14. 
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Figure 11 Electrical conductivity Data displayed in 

Blynk 

The pH level of (>7) represents the acidity in water 

and pH level of (<7) represents the base nature in water. 

In the above graph the pH level of water is fluctuating 

between 6 to 7 that represents the normal water which 

can be consumable. In figure 11 represents how 

conductivity data has changed over time period of 

3months and generally the pure water represents (0.055-

0.1) uS/cm and the distilled water represents from (0.5-

3). In the above graph the water conductivity level 

ranges from (90-100) uS/cm which indicates the 

domestic “tap” water. Figure 12 gives turbidity variation 

with time period. Generally, the turbidity of water 

ranges from (0-1000) NTU in which (< 5) represents the 

clear water. In the above graph the turbidity ranges from 

(3.0-5.0) NTU which represents the soft water.  

 

Figure 12 Turbidity Data displayed in Blynk 

 

Figure 13 Water flow Data displayed in Blynk 

 

Figure 14 Water Quantity Data displayed in Blynk. 

In Figure 13 represent how water flow data has 

changed over time period. In graph it is showing that 

how much water has been passed through water flow 

sensor i.e [30 to 50] ltrs. Figure 14 represent how water 

quantity data has changed over time period of 3 months. 

The Ultrasonic sensor will measure the distance of the 

water from the sensor if the distance is (>30) metres, the 

controller sends the signal to relay which turn on the 

pump and if it is (<30) metres then relay turn off the 

pump. In the above graph the water level is ranged from 

(29.000-30.000) metres which is as per tank capacity 

threshold being set. In table 2 the comparison is done 

based to the microcontroller (MCU), Single board 

computers (SBC), hardware and software protocols used 

for data transmission and reception to monitor and 

actuate the water quality. Further the parameters in 

survey are summarized with values. The proposed work 

shows all the parameters range obtained as per norms 

defined by World Health Organization (WHO) and 

European Union (EU). 

Table 2. Comparison with the Existing Architectures and measured parameters values 

References Hardware Temperature Potential of 

Hydrogen 

Turbidity Conductivity Water 

flow 

Water 

Quantity 

Micro controller 

[8] WI-FI , 

GSM 

23 ˚C 8 pH - 58 - - WASPMOTE 

(ATmega1281) 

[9] GSM, 

ZIGBEE 

- 7 around - 67 S/m - - ARDUINO 

[7] LCD 33 ˚C 7 pH - - - - NODEMCU 

[10] ZIGBEE, 

GSM 

30 ˚C - 0.5 NTU - - 6.45 mtr XBEE 

[12] WI-FI,GSM 25 ˚C 8.5 pH - - - - ARDUINO 

MEGA2560 

[11] WI-FI,GSM 29 ˚C - - 100 S/m - - ATMEGA328 

[13] WI-FI,GSM 46 ˚C 7 pH 7 NTU - - - ARDUINO 
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UNO R3 

[14] WI-FI , GSM - 7 pH - - - - ATMEGA328 

[15] WI-FI, 

ZIGBEE 

40 ˚C 8 pH 5 NTU - - 6 mtr FPGA 

[16] WI-FI , 

ZIGBEE 

28 ˚C 6 pH - 97 S/m - - ARDUINO 

[17] Lora 45 ˚C 6.86pH  - - - ATMEGA328 

[18] WI-FI, 

ZIGBEE 

23.85 ˚C 8.6 pH - - - - S2M32L151C8 

CHIP 

[19] WI-FI  27.7 ˚C 6.77 pH 117 NTU - - - ESP32 

Proposed 

work 

WI-FI , 

GSM 

26.25 ˚C 6 pH 3.8 NTU 96 S/m 3gpm 5 mtr ESP32 

 

5. CONCLUSION 

In this paper, the implementation of the water 

quality monitoring (like pH, Turbidity, Temperature, 

Level), flow, and quantity of water is controlled by 

using ESP32 with Blynk to communicate data with the 

help of a phone/PC. According to survey 97% water is 

present in Sea and oceans only 3% available for daily 

utilities. But out of this 3% only 1% is available for 

consumption. Thus creates necessity to save water. In 

addition, the advancement of technologies to achieve 

standards of parameter quality in less time with high 

efficiency is explored. The current implementation is 

cost-effective and beneficial for the society in the 

management and effective use of water resources. As a 

future scope, the system can be extended to the cloud-

based server in smart cities for sustainable water use and 

to expand water samples and practical implementation 

in residential area in university. 
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