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Abstract – This research presents the design and 
development of Smart Water Level Monitoring and Motor 
Pump Controlling System aimed at preventing water wastage 
and automating pump operation in water tanks. The system is 
implemented using two approaches: one based on Arduino 
Uno and another using NodeMCU with IoT integration. Both 
systems utilize an ultrasonic sensor to measure water level 
and a relay module to control the pump. In the Arduino based 
system, real time water level displays on the 16×2 LCD and the 
pump is automatically on or off based on predefined threshold 
values, ensuring the efficient water usage without manual 
interference. The NodeMCU based system enhances the 
solution by integrating with the Blynk IoT platform, allowing 
users to monitor water level and control the pump remotely 
through a smartphone application. It also displays the water 
level locally using LCD and sends alerts via the Blynk app when 
critical levels are reached. This project provides sustainable 
water management by reducing water wastage, providing 
user convenience and enabling both remote and local access.  

Key Words:  Smart Water Monitoring, Automatic Pump 
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1. INTRODUCTION 

 Water is one of the most important, valuable and essential 
natural resources. Its efficient management is complex in 
both urban and rural areas. In house, agricultural sector and 
other sectors, water is stored in tanks and monitored 
manually that leads to overflow, wastage and inconvenience. 
Moreover, forget to turn off the pump after the tank is full or 
fail to switch on when the water level is low that leads to 
resource loss as well as component damage. To overcome 
these issues, the real-time monitoring technologies have 
emerged as practical solutions. 

 This paper presents the development of a Smart Water 
Level Monitoring and Motor Pump Controlling System 
implemented using two different microcontroller platforms: 
Arduino Uno and NodeMCU (ESP8266). The first system is 
built using Arduino Uno, an ultrasonic sensor, a 1 channel 

relay module and a 16×2 LCD to provide a low-cost, 
standalone and automatic pump control solution. The second 
system is built using NodeMCU, enabling IoT based remote 
monitoring and controlling through the Blynk application. 
This allows users to view the current water level, receive 
alerts and control the motor pump by using a smartphone 
with internet connection and Blynk. 

 The ultrasonic sensor ensures the accurate measurement 
of water levels, while the relay module acts as an electrical 
switch to operate the pump automatically based on the water 
level of the tank. The LCD provides the real time data for 
locally observations. The Blynk platform adds real time data 
visualization, remote control features and user-defined 
thresholds for alert notifications. The advantage of this Blynk 
platform is only accessible in NodeMCU based system. 

 The proposed systems can be applied in households, 
apartments, farms and industries to conserve water, reduce 
human efforts and improve reliability in water supply 
management. 

2. LITERATURE REVIEW 

 A system made with an ultrasonic sensor to monitor the 
tank water level, processed by Node MCU [1], while a water 
level sensor checks the sump. Data is sent to Blynk IoT for 
remote monitoring. The system replenishes the tank when 
water is low and stops pumping when full. Notifications alert 
users of tank status, power failures, and allow manual pump 
control. The study demonstrated the system effectiveness of 
wireless IoT based water level monitoring and controlling 
system. 

 A system is designed a smart irrigation and water level 
detection system [2] using an ultrasonic sensor and Arduino 
Uno. The system monitored tank water levels and 
automatically initiated irrigation when levels were sufficient. 
Their research emphasized the importance of such systems 
in optimizing water usage in agriculture, specifically in 
drought-prone regions. 
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 A system is developed a water level monitoring and 
control system [3] using an HC-SR04 ultrasonic sensor and 
Arduino Uno. The system continuously measured water 
levels in a tank and displayed real-time data on an LCD. The 
authors highlighted the system’s effectiveness in preventing 
overflow and maintaining efficient water usage. The study 
demonstrated high accuracy and a cost-effective design for 
residential and agricultural use. 

 A system is designed for automated water level 
monitoring and motor control [4] using an ultrasonic sensor, 
relay and microcontroller. The system automatically turned 
on/off the pump based on predefined water level threshold 
values, reducing the need for manual inference. Their 
research emphasized the importance of automation in 
conservation of both electricity and water. 

 The system comprises three overhead tanks, each 
contains with a water level sensor, controller and IoT 
module [5]. When tank 1’s sensor detects a low water level, 
it wirelessly sends signals to the underground tank. The 
underground tank’s sensor checks its water level; if 
sufficient, it activates the tank 1’s solenoid valve. Subsequent 
tanks are filled in the order of their low levels, ensuring that 
once a tank reaches 50% capacity, the next tank is 
prioritized until all are filled as needed. 

 A system is developed for water level monitoring [6] 
using an ultrasonic sensor, relay and microcontroller. 
Depending on the water level in the tank, the pump turns ON 
when the water level goes below a predefined level and the 
pump turns OFF when the tank is full. Displays the water 
level and other important data on a 7-Segment Display. Their 
research emphasized the saving of electricity, water and 
time. 

 A system is implemented an IoT-based smart water 
monitoring system [7] using the NodeMCU ESP8266, an 
ultrasonic sensor and Blynk mobile application. The system 
provided real-time water level updates and remote pump 
control. Their approach showcased energy-efficient 
monitoring with user-friendly mobile integration, making it 
ideal for household use. 

 A proposed system is designed for IoT Based Water Level 
Monitoring & Controlling System [8] Using Arduino Uno, an 
ultrasonic sensor, relay, LCD and buzzer. The system 
continuously measured the water levels and displayed real-
time data on an LCD. If the water levels reached the threshold 
values it alerts the user by buzzer. When the water level is 
low it sends control signals to start the pump and when it is 
full it sends signals to stop and displays ‘Engine’ and ‘ENGINE 
OFF’ respectively. Their research emphasized the water 
saving. 

 

 

3. METHODOLOGY 

 This project work involves the design and implements the 
prototypes of two systems i.e. Arduino Uno microcontroller-
based system and NodeMCU based IoT enabled system using 
the Blynk platform to monitor the water level in a tank or 
storage and control a submersible motor pump automatically 
and remotely. 

3.1 Arduino Uno Based Water Monitoring System 

 Arduino UNO collects and processes the sensor data and 
determines if the water level has reached a threshold value 
for pump activation or deactivation. The Arduino UNO 
transmits the water level data to 16×2 LCD for locally 
observation. This part focuses on developing a low-cost 
standalone system for automatic water level monitoring and 
pump control. 

 

Fig- 1: Block Diagram of Arduino Based System 

 Arduino Uno: Acts as the central controller, reading data 
from the ultrasonic sensor and processing it to 
determine the water level. Then it uses this information 
to send a control signal to the relay, such as activating or 
deactivating the pump and send a signal to the lcd to 
display the water level in form of percentage on it.  

 Ultrasonic Sensor: Emits sound waves and measuring the 
time it takes for the echo to return, which is directly 
proportional to the distance to the water surface. The 
equation for calculating the distance is: 

 

 16×2 LCD: The LCD serves as a visual interface to show 
the current water level. It displays the water level in real-
time, enabling users to monitor the tank’s status. 

 Relay Module: The relay module acts as an electrical 
switch and controls the motor pump based the water 
level.  

3.2 NodeMCU Based Water Monitoring System 

 The NodeMCU ESP8266 transmits the water level data to 
an Blynk IoT platform using in-build Wi-Fi module, enabling 
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local and remote access to water level readings through a 
16×2 LCD and Blynk IoT mobile app. The platform allows 
users to monitor tank levels in real time, receive alert 
notifications when critical levels are reached and control the 
pump remotely. 

 

Fig- 2: Block Diagram of NodeMCU Based System 

 NodeMCU ESP8266: The NodeMCU acts as the central 
processing unit, responsible for collecting sensor data, 
processing it and communicating with the Blynk app for 
remote monitoring and control. The NodeMCU also 
controls the water pump via a relay module based on 
pre-defined water level threshold values. It also sends 
the water level data to the LCD for locally observation. 

 Ultrasonic Sensor: Emits sound waves and measuring the 
time it takes for the echo to return, which is directly 
proportional to the distance to the water surface. The 
equation for calculating the distance is: 

 

 16×2 LCD: The LCD serves as a visual interface to show 
the current water level. It displays the water level in real-
time, enabling users to monitor the tank’s status. 

 Relay Module: The relay module acts as an electrical 
switch and controls the motor pump based the water 
level. 

 Blynk App: The Blynk app acts as the user interface and 
control hub, allowing users to remotely monitor water 
levels, adjust pump activation or deactivation and 
receive alert notifications when the water level reached 
pre-defined threshold values. It enables real-time data 
visualization and control, making it a crucial component 
for efficient water management. 

 Buzzer: acts as an alert mechanism, signalling when a 
water level is pre-defined low or high value is detected. 

 

4. RESULTS & DISCUSSIONS 

4.1 System Functionality 

 The Smart Water Level Monitoring and Motor Pump 
Controlling System was successfully implemented and tested 
in two configurations: 

1. Standalone System using Arduino Uno 

2. IoT Based System using NodeMCU ESP8266 and 
Blynk 

Both the system works accurately and reliably and monitors 
the water level using ultrasonic sensor and controls the 
motor pump through relay module perfectly. 

4.2 Arduino Based System Results 

 The ultrasonic sensor accurately measured the distance 
between the sensor and the water surface. 

 The motor pump was automatically switched on when the 
water level fell down below or equal to 25% and 
switched off above or equal to 90%. 

 The calculated water level in form of percentage was 
correctly displayed on the LCD. 

 The system response time is fast and efficiently works in 
real-time. 

 The experimental setup of this system is shown in the Fig 
3. 

 

Fig -3: Experimental setup of Arduino Based System 
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Fig -4: Displaying Water Level in LCD 

 The Fig 4 illustrated that the water level in the tank is 
displaying on the 16×2 LCD. The real time data is displayed. 

4.3 NodeMCU Based System Results 

 The ultrasonic sensor accurately measured the distance 
between the sensor and the water surface. The sensor 
readings updated approximately in every seconds. 

 The system alerts the user when the water level reached 
at below or equals to 25% and above or equals to 85% by 
buzzer (if it is turns on through Blynk app) and Blynk 
notifications. 

 The calculated water level in form of percentage was 
correctly displayed on the LCD and the Blynk app. 

 The system is totally depended on Wi-Fi or internet 
connections for the IoT features. If the connectivity loss 
only the LCD continued displaying values. 

 

Fig -5: Experimental setup of NodeMCU Based System 

 

 

 

 

 The Fig 5 illustrated that the experimental setup of this 
system. 

 

Fig -6: Displaying Water Level in LCD and Pump Status 

 The Fig 6 illustrated that the water level in the tank is 
displaying on the 16×2 LCD. The real time data is displayed 
and the pump status i.e. ON or OFF. 

 The below figure (Fig 7) illustrated the Blynk dashboard 
for operating the system. It is the mobile dashboard of Blynk 
Application. Here we used gauge for displaying the real time 
water level and two buttons for ON/OFF the motor pump 
and enable/disable the buzzer alarm. If the NodeMCU access 
the internet and communication established between the 
Blynk and NodeMCU then the Blynk will operate the system 
remotely. Lastly, without internet connection Blynk will not 
do any operations. 

 

Fig -7: Displaying Water Level in LCD and Pump Status 
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Table -1: Status of water level based on the Blynk App 

Sl. 
No. 

Device 
Status 

Motor Pump 
Status 

Status of the Water 
Level in Blynk 

1 Online On 
Water Level starts 
increasing 

2 Online Off 
Water Level stops 
increasing 

3 Offline Not works Not works 

 
 The Table -1 demonstrate the status of water level in the 
water tank based on the Blynk App. When the Blynk App 
ensure that the device is online, only the device is controlled 
through Blynk App otherwise it will not work. Whenever the 
user turns ON the pump switch on the Blynk App, the water 
level starts increasing and when the user turns OFF the 
pump, it will stop increasing. 

Table -2: Working of Buzzer Alert 

Sl. 
No. 

Device 
Status 

Buzzer Switch 
Status 

Water 
Level 

Alerts to 
the User 

1 Online On >85% Yes 

2 Online On <25% Yes 

3 Online Off 
>85% or 
<25% 

No 

 
 The Table -2 demonstrate the working of buzzer alert. If 
the buzzer turns ON, it will alert the user if the water level 
goes below 25% and above 85% to aware the user that turns 
ON the pump and turns OFF the pump respectively. If the 
buzzer turns OFF, it will doesn’t alert the user until and 
unless the user turns ON the buzzer switch through Blynk 
App. 

4.4 Comparative Analysis 

Table -3: Comparative Analysis Between Two System 

Sl. 
No. 

Feature 
Arduino Based 

System 
NodeMCU 

Based System 

1 
Local Water 
Level Display 

Yes (LCD) Yes (LCD) 

2 
Mobile App 
Monitoring 

No Yes (Blynk) 

3 
Remote Motor 
Control 

No Yes 

4 
Automatic 
Control 

Yes No 

5 Manual Control No Yes 

6 Alert No Yes (Buzzer 

Sl. 
No. 

Feature 
Arduino Based 

System 
NodeMCU 

Based System 

Notifications and Blynk App) 

7 
Internet 
Required 

No Yes 

8 
Power 
Consumption 

High Low 

9 

Operating 
Voltage 
(Microcontroll
er) 

5V 3.3V 

 
 The Table -3 demonstrate the comparative analysis 
between two system. The importance of both systems is 
equal but NodeMCU based system has some special feature 
over the Arduino based system. 

4.5 Discussion 

 Level Monitoring and Motor Pump Controlling. The 
Arduino based system is suitable for offline operations and 
cost effective where remote access is not required. In 
contrast, NodeMCU based system is ideal for remote 
operation and alerts. Both systems are useful for smart home 
or industrial setup. 

 However, NodeMCU based system depended on Wi-Fi 
connectivity for accessing IoT features and could limit its 
effectiveness in rural or low connectivity areas. 

5. CONCLUSIONS 

 This project successfully designed and implemented the 
prototype of Smart Water Level Monitoring and Motor Pump 
Controlling using two different approaches–one with 
Arduino Uno and another one with NodeMCU and Blynk IoT 
platform. 

 The Arduino based system demonstrated a cost effective 
and offline system, capable for automatic switching the 
motor pump on or off based on the water level, with a real 
time LCD. This version is applicable in those areas where 
internet access is limited or not required. 

 The NodeMCU based system has some extra functionality 
over the Arduino based system by enabling IoT features. It 
enables real time water level monitoring and controls the 
pump through the Blynk mobile application. It alerts the user 
by sending notifications or buzzer for the pre-defined water 
level threshold values. 

 Both systems proved that these are reliable, accurate and 
responsive during testing. 

 The novelty of the project work is its side-by-side 
development and evaluation of two water level monitoring 
systems, one standalone and one IoT enabled with real-time 
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monitoring, local and remote control, user alerts and a 
structured performance comparison. This dual approach 
design fills a gap in current literature where typically only 
one platform is explored per project. 
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