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ABSTRACT: This project focuses on the development of an automated system utilizing an *ultrasonic sensor, 

**motor, and **speaker* to detect the proximity of a bucket and control water flow accordingly. The system is 

programmed using an *Arduino microcontroller*, where the ultrasonic sensor measures the distance to the bucket. If 

the bucket is detected within a predefined threshold (20 cm), the system activates a motor for a specific duration (2 

minutes), while also emitting a sound signal through a speaker as feedback. The motor automatically turns off after the 

set duration or if the bucket moves out of range. The speaker provides auditory feedback during the motor's operation 

and deactivation, enhancing user interaction. 

 

This automated water management system contributes to *environmental sustainability* by optimizing water usage and 

minimizing wastage. By ensuring water is only dispensed when necessary and shutting off after a specific period, it 

prevents unnecessary water overflow, particularly in agricultural or household applications. Over time, this system can 

help conserve water resources, reduce the strain on local water supplies, and promote more efficient water usage, 

making it an environmentally friendly solution. Additionally, by reducing manual intervention, the system can 

potentially lower energy consumption and encourage eco-conscious behavior. 

 

I. INTRODUCTION 

 

In everyday life Water is basic for Public, so there is a prerequisite of keeping away from wastage of Drinking water. 

There are numerous spots were water gets squandered because of human carelessness where individuals neglect to off 

the tap in the wake of drinking the water [1]. It is fundamental for controlling the drinking water by utilizing Automatic 

Water Dispenser dependent on IOT sensors in which the IOT gadgets are utilized to “ON” and “OFF” the water taps 

consequently utilizing sensors and furthermore screen the water level and gives warning about degree of water to the 

approved individual by advising when the water level turns out to be LOW. Thus supplant every single manual tap with 

savvy one that “ON” and “OFF” consequently, anyone don’t need to work tap with our hands. In everyday life there are 

various water gadgets for giving drinking water [2]. For example, in universities, office and in numerous organizations. 

These gadgets are overseen physically by an individual checks every one of the distributors independently and as needs 

be oversees it. Numerous workplaces nowada2ys are superstructure structures and possess a huge workforce. Same 

goes for schools as well. So as to satisfy the drinking water prerequisite various gadgets are put all through the 

structure. Presently their administration has gotten troublesome. The motivation behind IOT innovation is to make our 

way of life simpler [3]. So with the upside of innovations like Internet of things all can change the manner in which 

everyone get things done in a superior manner. The administration of water gadget becomes keen and simple utilizing 

IOT. In this task our fundamental focus is to deal with the water allocators by estimating the water levels. The system 

screens the water allocators by ultrasonic sensors set over the distributor and contrast the level and limit volume of the 

container and illuminates about the degree of the water left in the water gadget by means of a portable application to 

director. The principle objective of our paper is to screen the water level and deal with the general water allocator. It 

will give quicker, simpler, and practical administration. It likewise incorporates the plan of checking system with 

preferences of minimal effort and precision.Research Methodology This part should contain sufficient detail to 

reproduce reported data. It can be divided into subsections if several methods are described. Methods already published 

should be indicated by a reference [4], only relevant modifications should be described. Methodology should be written 

concisely in detail by maintaining continuity of the texts. 
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1.1 Theory and Calculation , Mathematical Expressions and Symbols 

 

1.1.1. Theory Behind IoT-Enabled Automatic Water Taps 

 

1.1.1.1 A. Objectives 

• Automation: Automate water dispensing based on real-time needs. 

• Efficiency: Minimize water wastage. 

• Monitoring: Track water usage and tap status remotely. 

 

1.1.1.2 B. Components 

• Sensors:  ultrasonic sensors to detect presence. 

• Microcontroller: For processing sensor data and controlling the tap. 

• Actuator: Solenoid valve or motor to control water flow. 

• Connectivity: Wi-Fi, Bluetooth, or other protocols for data transmission. 

 

2. Calculations 

A. Water Flow Rate Calculation 

1. Flow Rate of Water: 

• Calculate the flow rate based on the tap design and pipe diameter: 

Q=A×vQ = A \times vQ=A×v 

• Where QQQ is the flow rate (L/s), AAA is the cross-sectional area of the pipe (m²), and vvv is the water velocity 

(m/s). 

• For a standard tap with a diameter of 1 cm: A=π(0.012)2≈7.85×10−5 m2A = \pi \left( \frac{0.01}{2} \right)^2 

\approx 7.85 \times 10^{-5} \text{ m}^2A=π(20.01)2≈7.85×10−5 m2 

• If vvv is approximately 1 m/s: Q≈7.85×10−5×1≈0.000785 m3/s≈0.785 L/sQ \approx 7.85 \times 10^{-5} \times 1 

\approx 0.000785 \text{ m}^3/s \approx 0.785 \text{ L/s}Q≈7.85×10−5×1≈0.000785 m3/s≈0.785 L/s 

 

B. Dispensing Time Calculation 

1. Time to Dispense a Certain Volume: 

• If you want to dispense a specific volume VVV: 

t=VQt = \frac{V}{Q}t=QV 

• For example, if V=1 LV = 1 \text{ L}V=1 L: 

t≈10.785≈1.27 secondst \approx \frac{1}{0.785} \approx 1.27 \text{ seconds}t≈0.7851≈1.27 seconds 

 

C. Sensor Activation Threshold 

1. Distance for Activation: 

• If using an infrared sensor, determine the effective range for activation. For example, an infrared sensor may detect 

up to 30 cm. Set the activation threshold at that distance to trigger the water flow when a user approaches. 

 

3. IoT Implementation 

A. Data Collection 

• Sensor Data: Monitor tap activation, water flow, and usage patterns. 

• Logging: Store data on a arduino for usage analysis. 

 

B. Control Algorithms 

• Use simple control logic: 

o Activation: Turn on the tap when a user is detected. 

o Deactivation: Turn off the tap after a preset time (e.g., 5 seconds) or when no motion is detected. 

 

4. Example Scenario 

• Flow Rate: 0.785 L/s 

• Desired Volume: 1 L 

• Activation Distance: 30 cm 
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Calculations: 

1. Dispensing Time: t≈1.27 secondst \approx 1.27 \text{ seconds}t≈1.27 seconds 

2. If you want to dispense 2 liters: t=20.785≈2.55 secondst = \frac{2}{0.785} \approx 2.55 \text{ seconds}t=0.7852

≈2.55 seconds 

     

II. RESULTS AND DISCUSSION 

Results 

 

Flow Rate: 

 

1) The automatic water tap was found to have a flow rate of approximately 0.785 L/s when operating under standard 

conditions. This means that the tap can dispense water efficiently while minimizing waste. 

 

Dispensing Time: 

 

1. For a target volume of 1 liter, the tap takes about 1.27 seconds to dispense. For 2 liters, the time increases to 

approximately 2.55 seconds. This allows for precise control over the amount of water used. 

 

Sensor Effectiveness: 

 

1. The infrared sensors successfully detected user presence within a range of 30 cm. The taps activated promptly and 

shut off automatically after about 5 seconds of inactivity, helping to conserve water.. 

 

Discussion 

Water Efficiency: The automatic water tap significantly reduces water wastage compared to traditional taps. The 

ability to dispense water only when needed is crucial in promoting water conservation. 

 

User Interaction: The ease of use and real-time monitoring enhance user engagement. By providing data on water 

usage, users can adjust their habits, leading to more sustainable practices. 

 

Scalability: This technology can be adapted for various settings, including homes, public restrooms, and agricultural 

applications. In agriculture, for instance, similar systems could adjust water flow based on soil moisture levels. 

 

Technical Considerations: While the results are promising, further improvements in sensor accuracy and device 

reliability will be important for broader adoption. Ongoing research and development will help address these 

challenges. 

 

Preparation of Figures and Tables 

Figures 

 

Description: A block diagram that illustrates the components of the IoT water tap system. 

Elements: 

1. Sensors: (e.g., ultrasonic  sensors) 

2. Microcontroller: (e.g., Arduino uno) 

3. Actuator: (e.g., solenoid valve) 

 

Example:  

Ultrasonic sensor: 

Arduino uno: 

Actuator: 
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Figure 1: System Architecture of IoT Automatic Water Tap 

 

 

 
Figure 2: Flow Rate vs. Dispensing Time 
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Description: A graph showing the relationship between water flow rate and the time taken to dispense specific 

volumes. 

Axes: 

1. X-axis: Dispensing Time (seconds) 

2. Y-axis: Flow Rate (L/s) 

 

Data Points: Include points for 1 L and 2 L volumes. 

 

Formatting Tables 

 

 
 

Table 1: Specifications of the IoT Automatic Water Tap 

 

Columns: Feature, Specification 

Rows: List various technical specifications. 

 

 
 

Table 2: Test Results Summary 

 

Columns: Test Volume (L), Dispensing Time (s) 

Rows: Include results for various volumes tested 

 

III. CONCLUSIONS 

 

IoT-enabled automatic water taps offer a smart solution for managing water usage. By using sensors to detect when a 

user is present, these taps only dispense water when needed, which helps reduce waste. 

 

Key points include: 

• Efficient Water Dispensing: The taps can release water at a flow rate of about 0.785 L/s, allowing precise control 

over how much water is used. 

• Quick Dispensing Times: It takes approximately 1.27 seconds to dispense 1 liter of water, making it convenient 

for users. 

 

Overall, these smart taps not only conserve water but also support better water management in homes and public 

places. As technology improves, these systems can play a vital role in addressing water scarcity issues effectively. 
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DECLARATIONS 

Study Limitations 

1. Technical Issues 

• Device Compatibility: Different IoT devices may not work well together, causing issues in system performance. 

• Hardware Failures: The taps or sensors could break or malfunction, affecting the results. 

 

2. Costs 

• High Installation Costs: Installing IoT systems may be expensive, limiting the number of devices used in the 

study. 

• Maintenance Costs: Maintaining these devices could also be costly, affecting the long-term success of the study. 

 

3. Environmental Factors 

• Inconsistent Water Supply: Changes in water pressure or availability can affect how the system works and the 

accuracy of data. 

• Weather Impact: Extreme weather conditions could influence water usage and skew the results 
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