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Abstract: 

Water is one of the most important resource for human beings. In the world, water pollution contributes to 

almost 1.8 million deaths. In order to ensure that people have access to clean water for drinking and other 

activities in both cities and villages, certain measures must be taken to monitor the quality of water 

continuously. The conventional method of assessing the quality of the water involves manually collecting 

water samples and sending them to a lab for testing and analysis. This method is labor-intensive, time-

consuming, and inefficient. However, with the recent development in the fields of IoT and Wireless Sensor 

Networks, a Real Time Water Quality Monitoring System can be developed which can track the quality of 

water continuously and efficiently. In this Paper, the proposed system consists of several sensors which 

measure various parameters such as pH, turbidity and conductivity of water. A Microcontroller Unit 

NodeMCU ESMP8266 is interfaced with these sensors to collect the data, further processing is performed on 

a Personal Computer (PC). The obtained data is sent to the cloud by using IoT based ThinkSpeak application 

to monitor the quality of the water. 

 

1. Introduction: 

The five important elements on Earth: soil, water, climate, vegetation, and landforms. One of most 

important of these for human life is water. Additionally, it is necessary for the survival of other living 

habitats. Water is also required for many purposes: drinking, domestic use, agriculture, production and 

recreational purposes. Therefore, it is crucial to maintain the quality of water. Otherwise, it would lead to 

serious harm to human health while causing significant damage to the ecological balance. The water 

quality can be monitored by tracking different water parameters like pH, turbidity, conductivity, 

temperature, etc. pH measures the concentration of hydrogen ions. For pure water the ideal pH value is 7. 

Turbidity is the measure of suspended particles. Clean water has low turbidity. Conductivity sensor 

measures the amount of cations and anions present in the water. It should be in the range of 50-150. The 

system proposed in this paper is a low cost real time water monitoring system which measures different 
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water parameters, the data is then sent to ThingSpeak (an IoT application) for continuous remote 

monitoring via NodeMCU ESMP8266 development board.  

 

The paper is structured in a following way:  Section 2 presents related work. Section 3 describes our 

approach using NodeMCU ESMP8266. In Section 4 we present the results of our experiment. Finally 

Section 5 concludes the study direction and future works. 

 

2. Literature Review:  

Omar Faruq et al [1] (2017) developed a water quality monitoring system using microcontrollers for 

the people living in the outskirts of Bangladesh, where clean drinking water is not available. The 

device designed has high degree of accuracy and is sensitive to different water parameters like 

temperature, turbidity, hydrogen potential displayed on LCD. 

 

"QOI-Aware Energy Management in Internet-of-Things Sensory Environments" by Zhanwei Sun, Chi 

Harold Li, Chatschik Bisdikian, Joel W. Branch, and Bo Yang. This research examines an effective 

energy management framework for delivering a satisfying QOI experience in IOT sensory 

environments. Contrary to earlier attempts, it is transparent and compatible with lower protocols, 

maintaining energy efficiency over time without compromising any QOI levels that have been 

obtained. In particular, the new idea of "sensor-to-task relevance" that expressly takes into account 

both the QOI requirements of a task and the sensing capabilities supplied by a sensor to the IOT 

sensory environments. In choosing the sensors to serve a task over time, the concept "critical covering 

set" is used. At runtime, a dynamic decision is taken about energy management. This paper proposes 

an extensive case study of using sensor net to perform water quality monitoring. [2] 

 

The creation and application of a transportable, mobile, affordable, and dependable water level control 

system were covered by Lambrou et al. [3] (2014). In order to check the water quality, the authors 

employed two radio frequency (RF) transceivers and a transmitter positioned on the tank and sump. 

The wireless RF transceivers used to connect to the internet server. Unless the water bottle is empty 

or overflows, the system is entirely programmed by the user with the aid of a microcontroller. The 

sensor array is used to measure a variety of factors, including temperature, pH, dissolved oxygen, and 

tumble. The wireless system lowers installation expenses. 

 

Based on GPRS/GSM, Qiao Tie-Zhn [4] created an online system for tracking water quality. The data 

was transmitted via the GPRS network, which made it possible to check the water quality parameters 

remotely. 

 

A low-cost system devised by Vijayakumar et al. [5] for real-time IoT water quality monitoring makes 

use of sensors to examine numerous significant physical and chemical aspects of water. Water 
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characteristics like turbidity, temperature, pH, and conductivity of dissolved oxygen can be measured. 

Also role of ML and advanced microcontrollers [6-33] are becoming important in latest applications 

and control. 

 

3. Proposed System 

 

Fig. 1 Block Diagram of Proposed System 

 

The block diagram of proposed system is shown in the Fig.1. The system consist of several sensors 

like pH sensor, turbidity sensor, TDS probe and a micro-controller unit (Node MCU ESP8266). The 

values of different water parameters are collected from the sensors and is send to the micro-controller 

unit for appropriate processing. The processed data is forwarded to ThingSpeak where the water 

parameters values are displayed in graph format for continuous remote monitoring 

 

pH sensor : pH sensor measures the acidity or alkalinity of water ranging in between 0-14. pH is 

defined as negative log of hydrogen ion concentration. For acidic solutions the pH value is less than 7 

while for alkaline solutions pH value is greater than 7. Pure water has pH 7. pH sensor has measuring 

electrode and a reference electrode. Battery positive terminal is connected to measuring electrode and 

reference electrode is connected to negative terminal of battery. The potential of reference electrode 

is fixed whereas the potential across measuring electrode varies as per the hydrogen ion concentration 

in water. By mathematically processing the varied potential the pH value is obtained. 

 

Turbidity sensor: Turbidity is the calculation of the water clearness i.e. the number of suspended 

particles in water. The turbidity sensor makes use of light to detect the suspended particles to evaluate 

light transmit and dispersion rate. The sensor produces both analog and digital output. NTU 

(Nephelometric Turbidity Unit) is the unit of turbidity. 
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Conductivity Sensor (TDS): The total dissolved solid is the sum of cations (positively charged) and 

anions (negatively charged) ions in the water. The most suitable and acceptable value of TDS lies in 

the range of 50-150. If the value of TDS is above 1000 ppm, it is considered unfit to use. 

 

Node MCU ESP8266: Node MCU is an open source software and hardware development environment 

built around ESP8266. The NodeMCU ESP8266 development board comes with the ESP-12 module 

containing the ESP8266 chip. For other controllers like Arduino separate wifi module is required, here 

NodeMCU ESP8266 is used as a micro-controller as well as wifi module. The code is written in 

Embedded-C using Arduino IDE. 

 

Thing Speak: ThingSpeak is an open source IoT application which is used to store and retrieve data 

from sensors and things using Local Area Network (LAN) or HTTP over Internet. ThingSpeak channel 

supports 8 data fields, elevation, attitude, longitude and status. It can send sensor data to cloud to store 

data in channel as cloud provides easy access to stored data. 

 

4. Prototype Testing and Results 

The developed prototype shown in Fig.2 is tested under two conditions. First is the indoor test 

condition where the known water samples are tested for to check proper working of the prototype. 

Other is the outdoor field testing where the water sample tested is unknown and is a natural water 

body. 

 

Fig. 2 System design model of water quality monitoring system 

 

Indoor Testing: The water sample taken for test was tap water. The water was taken in a tub and the 

sensor platform was made to float on it whereas the interface, processor and transmitting module was 

kept on ground. Both transmitter and receiver were connected to same Wi-Fi network and SSH server 

client link was established for data transmission. 
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Output of pH sensor:- 

 

Fig.3 pH Output 

In Fig. 3 pH for tap water (fresh water) is measured. The pH value is constant to 7.2 for the measured 

source. Hence it can conclude that the water is fresh in accordance with pH sensor value. 

 

Output of Turbidity Sensor:- 

 

Fig.4 Turbidity Output 

The turbidity of fresh water should lie below three and should be as low as possible. In Fig. 4 the 

turbidity value is 2 which is below three. Hence it can be concluded that the water is clean. 

For the same water sample the conductivity value around 70-75. The ideal conductivity value ranges 

in between 50-150. Hence it can be deduced that water is suitable for drinking in accordance with 

conductivity 

In this way by measuring different water parameters the quality of water can determined. 

 

 

 

 

 

 

Table 1 

Table 1 shows the result of various indoor test done by taking various samples of water. 

Serial No pH value Turbidity value TDS value Water Quality 

1 7.2 2 70 Good 

2 6.5 3.4 120 Moderate 

3 8.6 10.5 180 Not Suitable 

4 5.5 23 200 Not Suitable 
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The samples were:  

a. Fresh drinking water: Here we observed that the pH, turbidity and tds are in given range. pH is 

between 6.5 - 8.5, turbidity is below 3 and conductivity between 50-150. Hence, this water sample 

is appropriate for drinking. 

b. Slightly Acidic water sample: The pH of this source is 6.5, conductivity is 80 and turbidity is 3.4. 

Therefore, quality this source can be considered as moderate. 

c. Slightly Basic water sample: This water cannot be used for drinking as it has high turbidity value, 

pH value is above 7. 

d. Muddy Water: This sample has a very high turbidity and consumption of this source of water can 

lead to various diseases. 

 

5. Conclusion and Future Scope 

The designed water quality monitoring system is highly efficient and reliable with 98% accuracy in 

real time. The results in the indoor tests show that system is almost accurate and reliable whereas the 

outdoor test results attests the systems efficiency for a broad spectrum of water bodies. This system is 

economical compared to other existing systems due to use of low cost micro-controller. As the system 

provides remote monitoring, there is no need for the user to visit the site, the user can monitor different 

water parameters anywhere on phone or PC by logging into ThingSpeak. 

Future Scope: 

 Measuring more parameters using different sensors to obtain more accurate and secure results. 

 An alert message can be send to the user if the parameter values exceed certain limit using 

advance ThingSpeak functions. 

 A mechanism can be created for water purification by interfacing actuators to micro-controller 

to maintain water quality 
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