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Abstract: The Water Flow Rate Monitoring System is a simple and cost-effective device designed to monitor
and log water flow rates in real time. It uses a YF-S401 water flow sensor, a 555 Timer I1C, a 4026 IC, and a
7-segment display to provide accurate readings of water consumption for various sectors such as industrial,
agricultural, and domestic use. The YF-S401 sensor generates pulses proportional to the water flow rate,
which are processed by the 555 Timer IC in monostable mode for clean signal output. The 4026 IC counts
these pulses and directly drives the 7-segment display, showing the flow rate in an easy-to-read numeric
format. Additional features, such as LEDs or relays, can be integrated to alert users of abnormal flow
conditions. Its simplicity, scalability, and microprocessor-free design make it versatile for critical water flow
monitoring applications.

Index Terms — Flow Rate Measurement, Real-Time Monitoring, Pulse Frequency, Signal Amplification,
Calibration Constant

l. INTRODUCTION

Water is a vital resource used across industries, agriculture, and households. As demand increases, efficient
water monitoring becomes essential for preventing wastage, optimizing usage, and ensuring sustainability. In
agriculture, industries, and households, accurate flow monitoring helps maintain resource efficiency and
control costs.

This Water Flow Rate Monitoring System offers an affordable, real-time solution without the complexity
of microcontrollers. It uses a YF-S401 water flow sensor to generate pulses, which are processed by a 555
Timer IC and counted by a 4026 IC. The result is displayed on a 7-segment display, providing a simple and
reliable flow rate readout.

Designed to address limitations in existing systems, this project focuses on energy efficiency, accuracy, and
ease of use, making it ideal for small-scale applications and water management. The following sections cover
the system’s construction, design, and performance, demonstrating its potential for effective water monitoring.

I1. CONSTRUCTION
Constructing a Water Flow Rate Monitoring System involves creating a device that accurately measures
the flow of water in a pipe or system and displays the real-time flow rate. This system utilizes basic
electronic components to convert the physical flow into a readable electrical signal. Below is an overview
of the components, working principle, and construction steps involved.
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COMPONENTS AND ASSEMBLY :

® YF-S401(Water Flow Sensor) : This sensor detects the flow of water and generates electrical pulses. It
contains a turbine that rotates as water passes through it, creating pulses that are proportional to the flow
rate.

® 555 Timer IC : This IC is configured in monostable mode to generate a fixed-duration pulse for each
incoming pulse from the flow sensor. The 555 Timer processes the pulses from the flow sensor and
conditions them for counting.

® CD4026BE : This IC counts the pulses generated by the 555 Timer IC and drives the 7-segment display
to show the flow rate.

® 7 Segment Display : A display unit used to show the flow rate as a numerical value. It is controlled by the
4026 Decade Counter IC.

® Power Supply: A5V and 9V DC power source is required to power the system. A simple adapter or battery
can be used.

® Resistors, Capacitors, and Transistors: These components are used to set the timing of the 555 Timer IC
and for signal conditioning and stabilization.

CIRCUIT CONSTRUCTION INCLUDES :

® Flow Sensor Connection: The YF-S401 water flow sensor is connected to the input of the 555 Timer IC.
The sensor generates pulses when water flows, which are sent to the trigger pin (Pin 2) of the 555 Timer
IC.

® 555 Timer IC Configuration: The 555 Timer is set up in monostable mode. In this mode, when it receives
a pulse from the flow sensor, it generates a single output pulse at Pin 3. The output pulse has a fixed width
determined by the timing components (resistor and capacitor) connected to the 555 Timer IC.

® 4026 Decade Counter IC: The output pulse from the 555 Timer is sent to the clock pin (Pin 14) of the 4026
IC, which counts the pulses. The 4026 IC is connected to the 7-segment display which is driven to show
the flow rate.

@ 7-Segment Display: The 7-segment display is connected to the 4026 IC to show the numerical value
corresponding to the number of pulses counted. Each pulse received from the 555 Timer IC increments
the display by one unit.

I11. IC PIN DIAGRAM AND PIC
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V. Circuit diagram (Proteus)

U

U2 R1

CnmonE»

y

S
2032

e
-1'e

sl §
~
w

V1. Circuit working:

The Water Flow Rate Monitoring System works by detecting the flow of water through a pipe using a YF-
S401 Water Flow Sensor, which generates electrical pulses corresponding to the flow rate. When water flows
through the sensor, it causes a turbine inside to rotate, generating pulses at a frequency proportional to the
flow rate. These pulses are sent to a 555 Timer IC, which is configured in monostable mode to generate a
single output pulse each time it receives a pulse from the sensor. The pulse width remains fixed, and the
number of pulses received by the 555 Timer IC is proportional to the water flow rate.

The output pulse from the 555 Timer IC is fed into a 4026 Decade Counter 1C, which counts the pulses and
drives a 7-segment display. Each pulse from the 555 Timer increments the 4026 I1C's counter, and the display
shows the flow rate. The 4026 IC counts up to 10 pulses before resetting, and this counting process is what
allows the system to display the flow rate. The system is calibrated by adjusting the timing components of the
555 Timer IC, ensuring accurate measurement of the flow rate. The setup requires a simple 5V or 9V DC
power supply and provides a clear and reliable method of tracking water flow in real-time, making it ideal for
applications in agriculture, households, and industries.

VI1I. Conclusion
The Water Flow Rate Monitoring System offers an efficient, cost-effective solution for real-time water
flow monitoring. Using basic components like the YF-S401 water flow sensor, 555 Timer IC, and 4026
Decade Counter IC, the system converts water flow into electrical pulses, displayed on a 7-segment display.
This project proves that accurate water monitoring can be achieved without complex microcontrollers,
making it ideal for small-scale applications in agriculture, households, and industries. The system is energy-
efficient, easy to calibrate, and scalable, contributing to effective water management and conservation.
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