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Abstract: The solar drying system utilizes solar energy to heat up air and to dry any food substance loaded, which is beneficial in
reducing wastage of agricultural product and helps in preservation of agricultural product. Based on the limitations of the natural
sun drying e.g. exposure to direct sunlight, liability to pests and rodents lack of proper monitoring, and the escalated cost of the
mechanical dryer, a solar is therefore developed to cater for this limitation. This project presents the design and construction of a
domestic passive solar dryer. The dryer is composed of solar collector (air heater) and a solar drying chamber constraining rack of
three cloth (net) trays both being integrated together. The air allowed in through air inlet is heated up in the solar collector and
channeled through the drying chamber where it is utilized in drying. The design was based on the geographical location which is
Abeokuta and meteorological data were obtained for proper design specification.
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l. INTRODUCTION

Solar Drying, in the context of agriculture, refers to the process of removing moisture from crops. After harvest, a crop will have
inherent moisture that it accumulated during the growth phase. The moisture creates a favorable environment for microbial activity,
which at the very least reduces the possible storage time, and at worst, leads to the spoilage of the crops rendering them unfit for
consumption. Drying removes this moisture inherent in crops after harvesting, thereby increasing the crops’ storage life. However,
the process of drying varies, depending on a range of factors that include the crop, preferred technology, desired drying range, and
even the budget. This write-up will focus on solar drying as this is the most widely adopted form of drying in Africa. To that end,
there are two main practices of solar drying in Africa- Open sun drying and solar drying.

1. LITRATURE SURVEY

. 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

I1. METHODOLOGY

The chamber design needs the temperature controlled throughout the drying process. Under drying cases fungal inspection &
bacterial action, thus main objective is design the solar dryer tunnel & design circuit to control various drying parameters inside it.
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° TYPES OF DRYING METHOD

The two types of solar dryers are passive and active mode. Direct and indirect types can further be separated into passive dryers.
The temperature of the box dryer is raised by reflecting radiations. In an indirect solar dryer, hot air in the dryer chamber is heated
using a collectors or preheater instead of sunlight directly hitting the article being dried. Natural convection, which is what passive
dryers are, occurs when there are changes in fluid density brought on by temperature gradients. They are easily buildable with cheap,
locally obtainable materials. This is a quick and affordable way to store food for an extended period of time

L] Solar Dryer Tunnel:-

Fig. Methodology of project.
V. WORKING

The dryer is a passive system in the sense that it has no moving parts. It is energized by the sun’s rays entering through the collector
glazing. The trapping of the rays is enhanced by the inside surfaces of the collector that were painted black and the trapped energy
heats the air inside the collector. The greenhouse effect achieved within the collector drives the air current through the drying
chamber. If the vents are open, the hot air rises and escapes through the upper vent in the drying chamber while cooler air at ambient
temperature enters through the lower vent in the collector. Therefore, an air current is maintained, as cooler air at a temperature.

Fig. Construction diagram of project.
V. APPLICATION

1. Agricultural crop drying.

2.Food processing industries for dehydration of fruits and vegetables.
3. Fish and meat drying.

4.Dairy industries for production of milk powder.

5.Seasoning of wood and timber.

6.Textile industries for drying of textile materials.
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V1. ADVANTAGES

To create a food drying solar dryer system.

To boost effectiveness.

To speed up a worker’s or farmer’s drying process.

To keep the stuff fresh for a long time.

Using solar power without cost.

Use the blynk app to work from anywhere in the world

VII. OBJECTIVE

The objectives of this project are:

1. To create 2D and 3D model of solar fruit dryer.

2. To design and construct a solar dryer.

3. To evaluate the solar dryer’s performance

4.To protect the product against flies, pests, rain and dust.
5.1t is labour saving. The product can be left in the dryer .
overnight or during rain.

6.To achieve better quality of product in terms of nutrients, hygiene
and colour.

7. To improve the bargaining position of farmers

8.To encourage people to establish their own gardens.

CONCLUSION

Using the concept of basic solar conduction dryer and implementing the automation and design enhancement, quality of agro
products has been increased. By utilizing large amount of solar heat to maintain the quality of the food products is also achieved.
From the experiment performed, the dryer accomplishes the temperature control at desired temperature. The overall reading
observed that the maximum inside temperature was 52C. Corresponding average ambient temperature was 32.5C. It was also
observed that the average solar radiation was 787.52 W/m2, average humidity was 20 % and average the air flow velocity was 0.89
m/s. The initial moisture content of Coriander was 88.43% which was reduced to 6.91% in one day.
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