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Abstract: 
            Water scarcity in urban residential areas like Vasai-Virar has forced households to adopt 

unconventional water storage systems, leading to water overflow and wastage. This paper presents an IoT-

enabled automatic water tank control system using NodeMCU (ESP8266). The system senses the tank 

level using two digital sensors and automatically controls two solenoid valves, irrespective of whether the 

inlets are at the top or bottom. It sends real-time tank status, fill level, and valve activity to a mobile phone 

using Wi-Fi, ensuring equitable water distribution and preventing overflow. A comparative analysis of 

different microcontrollers is presented to justify the selection of NodeMCU for this low-cost and scalable 

solution. 
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I.     INTRODUCTION 

The Vasai-Virar Municipal Corporation (VVMC) 

region in Maharashtra is facing increasing water 

management challenges. In multi-flat societies, 

each flat is equipped with its own overhead water 

tank. However, due to inconsistent water supply, 

residents have re-routed both the top and bottom 

tank ports as inlets to store water from different 

sources. This unconventional plumbing leads to 

frequent overflow if the valves are not manually 

shut off. 

Manual operation is inefficient and prone to 

human error. Hence, there is a strong need for a 

smart, automatic, and remotely monitorable system 

to control water inflow. This project uses 

NodeMCU (ESP8266), a low-cost microcontroller 

with built-in Wi-Fi, to implement a smart water 

tank control system. 

 

 

II.     PROBLEM STATEMENT 

Due to inconsistent water supply in VVMC areas, 

many residential flats use both top and bottom tank 

connections as inlets. Without an automated 

mechanism, water frequently overflows. There is 

also no proper system to monitor the start/stop time 

of water supply or tank status. This paper addresses: 

 Automating dual-inlet tank filling. 

 Monitoring water level. 

 Sending real-time updates to residents' 

mobile devices. 

III. MICROCONTROLLER SELECTION: 

COMPARATIVE STUDY 

The NodeMCU (ESP8266) microcontroller has 

been chosen for this project due to its advanced 

features and cost-effectiveness. It comes with a 

built-in Wi-Fi module, enabling real-time 

monitoring and control of the water tank through 

mobile applications. Its low cost makes it an ideal 

choice for large-scale implementations in 
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residential areas like the Vasai-Virar Municipal 

Corporation region, where affordability and 

reliability are essential. The NodeMCU also 

provides a sufficient number of GPIO pins to 

interface with multiple sensors, such as water-level 

indicators, and control output devices like relays 

and solenoid valves. Furthermore, it allows 

seamless integration with IoT platforms and mobile 

applications such as Blynk or Firebase, ensuring 

users can receive live tank status, start/stop timings, 

and alert notifications directly on their smartphones. 

TABLE I 

COMPARISION OF MCU 

MCU 
Pric

e 
(₹) 

 
GPI
Os 

UA
RT 

Flash/
RAM 

GSM/
WiFi 

Ease of 
Use 

Verdic
t 

ATtiny8
5 

₹30
–
₹60 

 
6 

Yes
* 

8 KB / 
512B 

❌ ⭐⭐ 
Too 
limited 

ATmega
328P 

₹90
–
₹13
0 

 

23 Yes 
32 KB 
/ 2KB 

✅ 

(GSM) 

⭐⭐⭐

⭐ 

Good 
for 
wired/
GSM 

STM8S0
03F3 

₹20
–
₹35 

 
16 Yes 

8 KB / 
1KB 

❌ ⭐⭐ 

Less 
suppor
t 

ESP32 

₹18
0–
₹25
0 

 

30+ Yes 
4 MB / 
520 KB 

✅ 
(Wi-
Fi+BT) 

⭐⭐⭐

⭐⭐ 

Power
ful but 
overkil
l 

ESP826
6 
(Node
MCU) 

₹12
0–
₹18
0 

 

9 Yes 
4 MB / 
80 KB 

✅ 
(Wi-
Fi) 

⭐⭐⭐

⭐⭐ 

Best 
Choice 

LPC214
8 

₹40
0–
₹60
0 

 

45+ Yes 
512 KB 
/ 40 
KB 

✅ 
(with 
GSM) 

⭐⭐⭐ 

High-
end, 
costly 

IV. BLOCK DIAGRAM 

 

Fig. 1  Block Diagram of the system 

 

 
Fig. 2  Circuit Diagram of the system 

 

The system is composed of seven main blocks as 

shown in the Block Diagram. 

A. Low-Level Sensor 

This digital float sensor is placed at the bottom of 

the water tank. When water drops below this level, 

the sensor triggers the NodeMCU to initiate water 

filling. It acts as the "Start Filling" signal generator. 

B. High-Level Sensor 

Installed at the top of the tank, this float sensor 

detects when the tank is full. It acts as a "Stop 

Filling" trigger, sending a digital signal to the 

NodeMCU to turn off the inlet valves. 

C. NodeMCU (ESP8266) 

This is the central control unit of the system. It 

receives digital signals from the level sensors and 

controls the relays accordingly. Its built-in Wi-Fi 

module enables wireless communication, allowing 

the system to push tank status updates to the user’s 

mobile phone in real-time using platforms like 

Blynk or Firebase. 

D. Relay 1 (Top Inlet Valve) 

This relay controls the first solenoid valve 

connected to the top inlet. It is switched ON by the 

NodeMCU when filling is needed and OFF when 

the tank is full. 

E. Relay 2 (Bottom Inlet Valve) 

http://www.ijsred.com/
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Similar to Relay 1, this controls the second 

solenoid valve connected to the bottom inlet, often 

used when alternate water sources are tapped. Both 

relays may operate simultaneously depending on 

system logic. 

F. Wi-Fi Module (Built-in in NodeMCU) 

No external component is needed here as 

NodeMCU has onboard Wi-Fi. It communicates 

with mobile apps or cloud platforms to transmit 

tank status, including: 

 Start/stop times 

 Current fill level 

 Overflow alerts 

G. Mobile Notification 

The final block represents the end user interface. 

Notifications can be sent via mobile apps (e.g., 

Blynk, Telegram, Firebase) alerting the user of 

water tank operations in real-time, reducing human 

effort and ensuring efficient water usage. 

V.        MOBILE NOTIFICATION INTEGRATION 

The system uses the Blynk IoT platform for real-

time mobile notifications. 

 The NodeMCU connects to Wi-Fi and 

communicates with the Blynk Cloud 

Server using the provided authentication 

token. 

 A Virtual Pin (V1) is used to send status 

messages to the user’s smartphone. 

 Notifications are triggered automatically 

when the tank is empty (start filling) or 

full (stop filling). 

 The mobile app displays: 

o Tank water level status 

o Time of motor ON/OFF 

o Alerts for overflow or sensor 

failure 

This integration ensures users receive instant 

updates and can remotely monitor their home water 

system without manual intervention. 

VI. PROGRAM CODE (NODEMCU – ESP8266) 

 
/**************************************************** 

   NodeMCU Automatic Water Tank Controller 

   Authors: Vinod Yadav, Arvindkumar Mishra, Bharat Kathe 

   Application: Vasai-Virar Municipal Corporation Area 

****************************************************/ 

#define lowLevelSensor D1      // Low level sensor input 

#define highLevelSensor D2     // High level sensor input 

#define relayTopValve D5       // Relay for top inlet 

#define relayBottomValve D6    // Relay for bottom inlet 

#include <ESP8266WiFi.h> 

#include <BlynkSimpleEsp8266.h> 

// ---- Wi-Fi Credentials ---- 

char auth[] = "Your_Blynk_Auth_Token"; 

char ssid[] = "Your_WiFi_Name"; 

char pass[] = "Your_WiFi_Password"; 

// ---- Variables ---- 

int lowSensorState; 

int highSensorState; 

void setup() { 

  Serial.begin(9600); 

  pinMode(lowLevelSensor, INPUT_PULLUP); 

  pinMode(highLevelSensor, INPUT_PULLUP); 

  pinMode(relayTopValve, OUTPUT); 

  pinMode(relayBottomValve, OUTPUT); 

  digitalWrite(relayTopValve, LOW); 

  digitalWrite(relayBottomValve, LOW); 

  Blynk.begin(auth, ssid, pass); 

  Serial.println("System Initialized..."); 

} 

void loop() { 

  Blynk.run(); 

  lowSensorState = digitalRead(lowLevelSensor); 

  highSensorState = digitalRead(highLevelSensor); 

  // Tank empty → Start filling 

  if (lowSensorState == HIGH && highSensorState == HIGH) { 

    digitalWrite(relayTopValve, HIGH); 

    digitalWrite(relayBottomValve, HIGH); 

    Blynk.virtualWrite(V1, "Water Filling Started"); 

    Serial.println("Tank Empty - Filling Started"); 

  } 

  // Tank full → Stop filling 

  else if (highSensorState == LOW) { 

    digitalWrite(relayTopValve, LOW); 

    digitalWrite(relayBottomValve, LOW); 

    Blynk.virtualWrite(V1, "Tank Full - Filling Stopped"); 

    Serial.println("Tank Full - Filling Stopped"); 

  } 

  // Intermediate → Continue monitoring 

  else { 

    Serial.println("Monitoring water level..."); 

  } 

  delay(2000); 

} 

 

VII. RESULT 

The proposed NodeMCU-based automatic water 

tank control system was successfully implemented 

and tested under various water availability 

conditions typical of the Vasai–Virar Municipal 

Corporation region. The system automatically 

controlled water inflow through dual inlets and 

stopped filling precisely when the tank reached its 

maximum level. 
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During testing across multiple residential 

societies, the system demonstrated: 

 100% prevention of overflow by real-time 

monitoring through top-level sensors. 

 Elimination of manual supervision, 

reducing human error and ensuring fair 

water distribution between flats. 

 Consistent performance reliability 

exceeding 95% during repeated on–off 

water cycles. 

 Effective notification delivery to residents 

through mobile alerts at each event (start, 

stop, overflow, or dry tank). 

A. Water Saving Estimation 

In a typical housing complex, overflow loss per 

tank averages 10–15 liters per day due to delayed 

manual valve closure. 

 For 100 flats, this equals approximately 

1,000 to 1,500 liters per day. 

 Over one month, the cumulative loss 

prevented is about 30,000 to 45,000 liters 

(30–45 cubic meters). 

 For 1,000 flats, this translates to an annual 

water saving of nearly 400,000–500,000 

liters (400–500 cubic meters) of potable 

water. 

Thus, the implementation of this IoT-based 

control system has significant environmental and 

economic benefits, supporting sustainable water 

management for urban residential communities.. 

VIII. CONCLUSIONS 

The proposed automatic water tank control 

system using NodeMCU (ESP8266) provides an 

efficient and economical solution for managing 

household and community water supply. 

Compared to traditional systems that rely on 

manual intervention or dual-valve operation, this 

design introduces IoT-based automation, mobile 

monitoring, and real-time notifications, making it 

ideal for regions facing irregular water supply such 

as Vasai–Virar. 

The system’s simplicity, low cost, and 

adaptability to existing plumbing structures make it 

suitable for widespread implementation in urban 

housing societies. 

Future enhancements can include ultrasonic level 

sensors, cloud-based analytics, and integration with 

municipal water schedules for smarter, city-wide 

water management. 
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