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Abstract: This project presents the design and development of a smart solar dryer using Arduino for the drying of
agricultural products. The system uses solar power as the primary source of energy, making it cost-effective and
environmentally friendly. An Arduino controller is used to automate the drying process, ensuring consistent and optimal
drying conditions. Temperature and humidity sensors are used to monitor and control the drying process, ensuring that
the products are dried to a high standard. The system also includes a fan, LED lights, and a relay module for efficient and
effective drying. The results of the research show that the smart solar dryer using Arduino is an efficient and effective
solution for the drying of agricultural products, providing high-quality drying while reducing labour costs and increasing
productivity. The system has several advantages over traditional drying methods, making it a promising solution for
drying various products.
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l. INTRODUCTION

Drying is an essential process in various industries, including agriculture, food, and pharmaceuticals, to preserve and
extend the shelf life of the products. Traditional drying methods such as sun drying, open-air drying, and mechanical
drying have several drawbacks such as inconsistent drying conditions, low-quality drying, and high labour costs. As a
result, there is a need for modern and efficient drying methods that address these drawbacks.

A smart solar dryer using Arduino is an innovative and efficient solution for the drying of various products. The system
uses solar power as the primary source of energy, making it cost-effective and environmentally friendly. An Arduino
controller is used to automate the drying process, ensuring consistent and optimal drying conditions. Temperature and
humidity sensors are used to monitor and control the drying process, ensuring that the products are dried to a high
standard. The system also includes a fan, LED lights, and a relay module for efficient and effective drying.

This project presents the design and development of a smart solar dryer using Arduino for the drying of agricultural
products. The system's goal is to provide high-quality drying while reducing labour costs and increasing productivity.
The use of solar power and automation ensures a cost-effective and consistent operation, making it an attractive solution
for drying various products. The following sections of the report will discuss the system's components, working principle,
results, and future scope.

Il. PROBLEM STATEMENT

Traditional drying methods such as sun drying, open-air drying, and mechanical drying have several drawbacks such as
inconsistent drying conditions, low-quality drying, and high labour costs. These methods also consume a significant
amount of energy, contributing to environmental degradation. As a result, there is a need for modern and efficient drying
methods that address these drawbacks.

The problem statement for this project is to design and develop a smart solar dryer using Arduino for the drying of
agricultural products. The system should provide high-quality drying while reducing labour costs and increasing
productivity. The use of solar power and automation should ensure a cost-effective and consistent operation, making it
an attractive solution for drying various products. The system should also be environmentally friendly and have a low
carbon footprint.
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I11. OBJECTIVES

The objectives of the smart solar dryer using Arduino project are:

1. Todesign and develop a smart solar dryer using Arduino for the drying of agricultural products.

2. To automate the drying process using an Arduino controller, ensuring consistent and optimal drying conditions.

3. To use solar power as the primary source of energy, making the system cost-effective and environmentally friendly.

4. To monitor and control the drying process using temperature and humidity sensors, ensuring that the products are
dried to a high standard.

5. To incorporate a fan, LED lights, and a relay module for efficient and effective drying.

6. To provide high-quality drying while reducing labour costs and increasing productivity.

V. LITERATURE REVIEW

Solar drying is a sustainable and efficient method of drying agricultural products that has been gaining popularity in
recent years. Numerous studies have been conducted on solar dryers, and their results have shown that they can provide
high-quality drying while reducing labour costs and energy consumption.

One study conducted by Singh and Tiwari (2007) developed a natural convection solar dryer for drying grapes. The
system used a solar collector and a drying chamber, and the drying process was controlled using temperature and humidity
sensors. The results showed that the solar dryer reduced the drying time and improved the quality of the dried grapes
compared to sun drying.

In recent years, the use of microcontrollers such as Arduino has become popular in the development of solar dryers.
Arduino microcontrollers provide a cost-effective and easy-to-use platform for controlling and monitoring the drying
process.

One study by Srinivasan and Sangeetha (2016) developed a solar dryer using Arduino for drying mushrooms. The system
used a temperature and humidity sensor for monitoring the drying process, and a fan for efficient drying. The results
showed that the solar dryer reduced the drying time and improved the product quality compared to traditional drying
methods.

Overall, the literature review suggests that solar dryers, particularly those incorporating microcontrollers such as Arduino,
provide a sustainable and efficient method of drying agricultural products. These systems have the potential to reduce
labour costs, improve product quality, and contribute to environmental sustainability.

V. SYSTEM IMPLIMENTATION
Solar Panel
5 Solar Drver
Tunnel

C hfll‘ge Control Fan Relay Module
Unit <= ’

v

Battery LED Strips

Arduino
Controller

Fig.1 System Block Diagram
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The smart solar dryer using Arduino system consists of several components that work together to provide an efficient and
sustainable method of drying agricultural products. The system is implemented as follows:

1. Solar panels: The solar panels are used to collect solar energy and convert it into electrical energy. The energy
collected by the solar panels is used to power the Arduino controller, the fan, and the LED lights.

2. Charge control unit; The charge control unit regulates the amount of electrical energy flowing into the batteries,
ensuring that they are not overcharged or damaged.

3. Batteries: The batteries store the electrical energy collected by the solar panels and provide a source of power
for the system during periods of low solar radiation.

4. Dryer tunnel: The dryer tunnel is the main component of the system where the agricultural products are dried.
The tunnel is designed to optimize airflow and temperature conditions for efficient drying.

5. Fan and LED lights: The fan provides efficient and even airflow throughout the dryer tunnel, while the LED
lights provide additional heat for effective drying.

6. Relay module: The relay module is used to control the fan and the LED lights. It is connected to the Arduino
controller and switches the fan and LED lights on and off depending on the set drying conditions.

7. Arduino controller: The Arduino controller is the brain of the system. It is responsible for controlling and
monitoring the drying process. The controller is programmed to monitor the temperature and humidity conditions inside
the dryer tunnel and adjust the fan and LED lights accordingly to provide optimal drying conditions.

Overall, the system implementation of the smart solar dryer using Arduino provides an efficient and sustainable method
of drying agricultural products. The use of solar energy and the automation provided by the Arduino controller make the
system cost-effective, environmentally friendly, and easy to use.

VI. HARDWARE REQUIRED

A) Solar Panel:

Solar panels are devices that convert sunlight into electrical energy. They are made up of several solar cells that are
connected together and are designed to absorb the photons present in sunlight and convert them into electrical energy
through the photovoltaic effect.
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Fig.2. Solar Panel

B) Battery:

A battery is an important component of a solar dryer, especially in off-grid or remote areas where access to the power
grid is limited or unreliable. The battery serves as a storage device for the energy generated by the solar panels during
the day, which can be used to power the dryer during periods of low sunlight or at night.

Fig.3. Battery
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C) Dryer Tunnel:

A dryer tunnel is a key component of a solar dryer, providing a protected and controlled environment for drying
agricultural products using solar energy. The dryer tunnel is typically a long, narrow structure that is designed to allow
hot air to flow through it, drying the products inside. The dryer tunnel is usually made of a lightweight, durable material
such as aluminum or plastic, which is both heat-resistant and weather-resistant. The interior of the tunnel is lined with a
dark-coloured material such as black plastic or painted metal, which absorbs solar radiation and helps to heat the air
inside.

Inner view of tunnel crier

Fig.4. Dryer tunnel

D) Fan and LED Lights:
Fans and LED lights are common components of solar dryers that can improve their performance and functionality.

Fans are used to increase the air flow through the dryer tunnel, which can help to speed up the drying process and improve
the overall efficiency of the system. Fans can be powered by solar panels or a battery, and may be operated manually or
automatically using a thermostat or humidity sensor to control their operation.

LED lights are used to illuminate the dryer tunnel, making it easier to load and unload the drying racks or trays. They can
also be used to extend the operating hours of the solar dryer, allowing it to be used at night or in low-light conditions.
LED lights are highly energy-efficient and can be powered by a small solar panel or a battery.

Both fans and LED lights can be integrated into the control system of the solar dryer, allowing them to be operated
automatically based on environmental conditions or user input. For example, the fans may be turned on when the
temperature inside the dryer tunnel reaches a certain level, or the LED lights may be turned on when the dryer is being
loaded or unloaded.

Fig.5. LED Lights Fig.6. Fan

E) Relay Module:
A relay module is an electronic component commonly used in solar dryers to control the flow of electricity to different
components. It works as an on/off switch that is controlled by an electrical signal.
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A relay module typically consists of a coil, a switch, and a set of contacts. When an electrical signal is sent to the coil, it
generates a magnetic field that pulls the switch towards the contacts, closing the circuit and allowing electricity to flow.

When the signal is removed, the switch returns to its original position, opening the circuit and stopping the flow of
electricity.

Fig.7. Relay Module

F) Arduino:

Arduino is an open-source electronics platform based on easy-to-use hardware and software. It consists of a
microcontroller board and a development environment that can be used to create a wide variety of electronic projects,
including solar dryers.

The Arduino board is typically equipped with input/output (1/O) pins that can be used to control and monitor various
components of a solar dryer system, such as sensors, relays, and displays. The board can be programmed using the
Arduino Integrated Development Environment (IDE), a software platform that provides a simple and user-friendly
interface for writing and uploading code to the board.

Fig.8.Arduino

Overall, Arduino is a powerful and flexible tool for designing and implementing solar dryer systems, providing users with
a simple and affordable way to control and monitor various components of the system.

VII. EQUIPMENT AND COST
Sr. no Components Price
1 Arduino uno 900
2 Solar Panel 10watt 800
K 12v7ah battery 950
4 DHT11 Sensor 250
5 LDR Sensor 100
6 LCD Display 140
7 Relay Module 250
8 LED Strip 100
9 Small DC Fan 100

TOTAL ESTIMATION COST: - 4723/-
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VIII.  RESULT

The results of the smart solar dryer using Arduino have been promising. The system has demonstrated efficient and
effective drying of various agricultural products, including fruits, vegetables, and grains. The use of solar energy has
provided a cost-effective and sustainable method of drying, reducing the need for electricity and fossil fuels. The
automation provided by the Arduino controller has also made the system easy to use and has ensured consistent drying
conditions.

The system has also shown potential for use in remote areas with limited access to electricity, as it does not require a
constant source of power and can operate on solar energy alone. This could provide a significant benefit for small-scale
farmers and communities in developing countries, where access to electricity is limited.Overall, the results of the smart
solar dryer using Arduino have shown that the system is a promising solution for sustainable and efficient drying of
agricultural products, with potential for use in a variety of settings.

FUTURE SCOPE

The smart solar dryer using Arduino has a number of potential areas for future development and improvement. Some of
the possible future scope for the system includes:

1. Integration with 10T: The system could be further enhanced by integrating it with the Internet of Things (loT)
technology. This could enable remote monitoring and control of the system, as well as the ability to collect and analyse
data on drying conditions and product quality.

2. Optimization of Drying Conditions: The drying conditions of the smart solar dryer could be further optimized
for different types of products, by adjusting parameters such as temperature, humidity, and airflow. This could lead to
improved drying efficiency and product quality.

3. Use of Advanced Materials: The use of advanced materials, such as high-efficiency solar cells and more durable
materials for the dryer tunnel, could improve the efficiency and durability of the system.

4. Integration with Other Technologies: The system could be integrated with other technologies, such as energy
storage systems or other renewable energy sources, to provide a more robust and reliable energy supply.

5. Commercialization: The smart solar dryer using Arduino has the potential to be commercialized and scaled up
for use in larger-scale agricultural operations. This could provide significant benefits for farmers and communities in
terms of improved food security, reduced food waste, and increased income from sales of dried products.

IX. CONCLUSION

In conclusion, the smart solar dryer using Arduino is a promising solution for sustainable and efficient drying of
agricultural products. The system has demonstrated efficient and effective drying of various agricultural products using
solar energy, reducing the need for electricity and fossil fuels. The automation provided by the Arduino controller has
also made the system easy to use and has ensured consistent drying conditions. The system has potential for use in remote
areas with limited access to electricity, providing significant benefits for small-scale farmers and communities in
developing countries.

In the future, the system could be further developed and optimized through integration with 10T, advanced materials, and
other technologies, as well as commercialization and scaling up for larger-scale agricultural operations. Overall, the smart
solar dryer using Arduino has the potential to contribute significantly to sustainable agriculture and food security.
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