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Abstract

Drying clothes outdoors is a common practice, but unexpected rain often
disrupts this process, leading to inconvenience and the need for
additional drying efforts. This paper presents an Automatic Rain Shield
for Clothes, a smart system designed to detect rain and deploy a
protective shield over clothes, ensuring uninterrupted drying. The
system incorporates an Arduino Uno, rain sensor, motor driver (L2Z98N),
and DC motor, which work together to automate the covering and

Arduino uncovering process. The system is designed to be cost-effective, energy-
Microcontroller efficient, and user-friendly, providing a practical solution for households,
Shield hostels, and laundries. This paper discusses the methodology, system
Power Supply architecture, and advantages of this innovation while highlighting its
potential for future enhancements such as IoT integration and solar-
powered operation.
Introduction

Drying clothes in open spaces is highly dependent
on weather conditions. Sudden rain can make this
method unreliable, requiring manual intervention
to protect the clothes from getting wet. Traditional
methods like checking weather forecasts or using
retractable covers are either time-consuming or
require manual effort. The Automatic Rain Shield
for Clothes is an intelligent, sensor-based solution
that automatically detects rain and activates a
protective shield to cover clothes, eliminating the
need for human intervention.
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Problem Statement

The unpredictability of weather poses challenges
for individuals who dry clothes outdoors.
Unexpected rainfall can lead to wet clothes, re-
washing, and increased drying time. Manual
solutions are impractical for working individuals
and those who are not at home when it rains. This
project aims to develop an automated, cost-
effective system that detects rain and moves a
protective shield over the clothes, ensuring they
remain dry without requiring human effort.
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Literature Review

Existing solutions for drying clothes during unpredictable weather include:

Sr.No. | Paper Title/Existing | Name of Method Advantages Disadvantages
Application
1. Automatic Rain | Rain Sensor-Based | Efficient detection of | Limited range of
Protection System | Mechanism rain; automated | detection; relies heavily
for Drying Clothes operation; prevents | on sensor accuracy
clothes from getting wet
2. Smart Umbrella | Microcontroller- Easy to automate; | Requires  high-quality
System Based Control | compact design; user- | components; cost can
System friendly increase with advanced
features
3. IoT-Based Smart | IoT and Mobile App | Remote monitoring; | Dependency on internet
Clothes Dryer Integration provides status updates; | connection; higher initial
energy-efficient setup cost
4. Weather-Protected | Servo Motor and | Simple design; quick | Limited to small-scale
Laundry Drying | Shield Mechanism response to weather | applications; durability
System changes of shield may be an issue
5. Rain-Sensing Arduino-Based Accurate rain detection; | Not suitable for high
Automatic Cover | Automation low power consumption; | wind conditions; may
System easy to implement require frequent
maintenance
6. Automated Roof | Motorized Roll-Up | Reliable in heavy rain; | Limited adaptability to
Covering System Mechanism robust construction; easy | uneven surfaces; higher
to deploy maintenance for moving
parts

Existing solutions either require human intervention or are too expensive. This research focuses on a
low-cost, efficient automation system to solve this problem.

Hardware Requirements

The Automatic Rain Shield for Clothes system relies on various hardware components to function efficiently.
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1. Arduino UNO: The Arduino Uno serves as
the core processing unit, handling input
from sensors and controlling the
movement mechanism. It is chosen for its
ease of programming, reliability, and
compatibility with various sensors and
actuators.

2. Rain Sensor: The rain sensor (YL-83 or FC-
37) is responsible for detecting rainfall by
measuring water conductivity on its
surface, triggering the system when
raindrops are detected. This ensures an
immediate response to changing weather
conditions.

3. 100 RPM DC Motor: The 100 RPM DC
motor provides smooth and controlled
movement for deploying and retracting the
shield efficiently.

Why Choose a D.C Motor

Many application call for a higher start-up torque.
The D.C motor by its very nature, has a high torque
vs falling speed characteristics and this enable it to
deal with high starting torque and to absorb
sudden rises in load easily. The speed of the motor
adjusts to the load. Furthermore, the D.C motor is
an ideal way of achieving the miniaturization
designers are constantly seeking because the
efficiency it gives is high compared with other
design.

1. The L298N motor driver module is used
to drive the 100 RPM DC motor, which
controls the movement of the protective
shield. Since the Arduino cannot directly
power the motor due to current
limitations, the motor driver acts as an
intermediary, allowing bidirectional
motor control and speed regulation.
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2. For power management, the system
utilizes a set of three 4V Sealed Lead-
Acid Rechargeable Batteries (2.5Ah
each) to ensure a consistent and stable
power supply. The XT60 female
connector is used for secure electrical
connections between components,
preventing voltage drops and power
fluctuations. A 7805 voltage regulator IC
is incorporated to maintain a steady 5V
supply for the Arduino and rain sensor,
ensuring stable operation and preventing
damage due to voltage surges.

Methodology
The Automatic Rain Shield for Clothes consists of
four main modules:

System Architecture
The system follows a sensor-actuator model,
where:
e Rain Sensor detects rain and sends a signal
to the Arduino Uno.
e Arduino Uno processes this input and
controls the L298N Motor Driver.
e The DC Motor slides the cloths lines under
the shield
e Once the rain stops, the shield retracts
automatically.

Block Diagram
Components Used
e Arduino Uno: Microcontroller to process
sensor data.
e Rain Sensor: Detects rainfall and triggers
system operation.
e L298N Motor Driver: Controls motor
movement.
e 100 RPM DC Motor: Moves the protective
shield.
e 12V Battery: Powers the entire system.
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Implementation
e Sensor Integration: The rain sensor is
calibrated to ensure accurate detection.
e Motor Control: The L298N motor driver
regulates the motor’s speed and direction.

e Shield Mechanism: A lightweight,
waterproof shield is used to protect
clothes.

e Power Supply Management: A
rechargeable battery ensures continuous
operation.

e Testing & Optimization: The system is
tested under different weather conditions.

Results & Discussion
Working of the System
e Rain Detection: The sensor detects
raindrops and sends a HIGH signal to the
Arduino.
e Shield Activation: The motor is triggered,
moving the shield over the clothes.
e Rain Stops: The sensor detects dry
conditions, signaling the Arduino to
retract the shield.
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Experimental Setup
e The system was tested in varying rainfall
intensities to ensure reliable response.
e The motor mechanism was optimized for
smooth movement.
e The response time was observed to be
under 2 seconds from rain detection to

shield deployment.
Advantages
e Fully Automated - Requires no human
intervention.

e  Weather Resistant - Works in real-time
based on rain detection.

e Low Power Consumption - Uses minimal
energy, making it cost-effective.

e Scalable & Upgradable - Can integrate IoT
for remote monitoring in the future.

Limitations
e The system requires a constant power
supply for continuous operation.
e Strong winds may affect shield stability
and require additional support.
e Calibration issues with the rain sensor can
lead to false triggers.
Conclusion & Future Scope
This project successfully develops a low-cost,
sensor-based automated system to protect clothes
from rain. The system eliminates the need for
manual intervention and ensures clothes remain
dry during unexpected weather changes. Future
improvements could include solar-powered
operation, mobile app integration, improved shield
material, and Al-based weather prediction to
enhance reliability.
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