
Amayanvbo et al, Development of a Solar Dryer for Drying Agricultural Products, Edo Poly Journal of Science Technology 
Engineering and Management (EPJSTEM) Volume 01, No. 01. January – April 2022 

 

 

 
 

Development of a Solar Dryer for Drying Agricultural 
Products 

 
Amayanvbo, I., Ojo, O.K and Omorodion, O. 

Department of Elect Elect Engineering 
School of Engineering 

Edo State Polytechnic. 
 
ABSTRACT 
This paper describes a solar drying system that makes use of solar energy to heat air 
and dry any food substance that has been loaded into it. This system is effective in 
minimising agricultural product waste and aids in the preservation of agricultural 
products, among other things. Taking into consideration the drawbacks of natural sun 
drying, such as contact with direct sunlight, pest and rodent problems, lack of effective 
monitoring, and the increased high cost of the mechanical dryer, a solar system has 
been devised to address these issues. In this project, we will show you how to design 
and build a solar dryer system from scratch. The dryer is comprised of a solar collector 
(air warmer) and a solar drying chamber confining rack of three cloth (net) trays, which 
are both merged into a single structure. During the drying process, air is drawn into 
the drying chamber and heated by the solar collector. This heated air is directed 
through the drying chamber and used for drying purposes. The design was based on 
the geographical location, which was Edo State Polytechnic, the usen village in Ovia, 
in the south-eastern part of Edo state, and climatic data was acquired to ensure that 
the design specification was accurate. Wood, glass, aluminium metal sheet, copper, 
and net cloth for the trays were among the materials utilised in the construction, which 
was primarily made of locally available materials. The dryer operates at its most 
efficient temperature of 50.500 degrees Celsius, with an ambient temperature of 34.50 
degrees Celsius. The solar dryer was successful in removing 43.2 percent and 40.6 
percent of the moisture content from maize and plantain, respectively, as compared 
to 28.2 percent and 27.89 percent from maize and plantain using the sun drying 
method, indicating a difference of 15.0 percent and 12.71 percent, respectively. The 
rapid rate of drying in the dryer demonstrates its ability to dry food items reasonably 
quickly to a high degree of consistency, as compared to the sun drying method. 
 
Keywords: Solar dryer, Moisture loss, Design and Construction, Maize and Plantain 
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1.0 Introduction 
Solar energy is now being utilised to dry a variety of food products, including grains, 
fruits, vegetables, fish, and meat, among others. On a farm, drying is one of the most 
energy-intensive operations to perform. The purpose of drying agricultural food is to 
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remove moisture from it so that it can be handled safely and stored for longer periods 
of time without spoiling. The drying procedure increases the stability of non-timber 
forest products, medicinal plants, and aromatic plants, allowing for safe long-term 
storage. That is, storage conditions that eliminate the possibility of colour loss, the 
development of unwanted odours and tastes, unwanted chemical changes that 
degrade the product's suitability for further processing, the development of mould 
and microorganisms that cause the formation of toxic substances, and the 
development of harmful bacteria are eliminated. 
 
1.1 Conventional solar drying 
“Sun drying” is the oldest way of drying farm goods known to man, and it is as simple 
as laying the agricultural products out in the sun on mats or drying floors, allowing the 
products to dry naturally. There are several disadvantages to this method, including 
the fact that the farm produce is laid out in the open sky, increasing the risk of spoilage 
due to adverse climatic conditions such as rain, wind, moist, and dust, as well as the 
loss of produce to birds, insects, and rodents; being completely reliant on good 
weather; and having a very slow drying rate with the potential for mould growth, 
resulting in the deterioration and decomposition of the farm produce. The method 
also necessitates a vast amount of land and is quite labor-intensive. 
 
Artificial mechanical drying became popular as a result of cultural and economic 
progress, however this technique is extremely energy consuming and expensive, 
which eventually increases the cost of the finished product. Recent efforts to improve 
"sun drying" have resulted in the development of "solar drying." Solar dryers are 
specialised machines used in solar drying that regulate the drying process and protect 
agricultural goods from being destroyed by insect pests, dust, and rain. While sun 
dryers produce higher temperatures and lower relative humidity than natural "open 
drying," they also produce a smaller moisture content in the product and less spoiling 
during the drying process. Furthermore, when compared to the artificial mechanical 
drying process, it takes up less space, requires less time, and is relatively inexpensive. 
For all of the disadvantages of natural drying as well as artificial mechanical drying, 
solar drying is a superior alternative approach to be considered. The solar dryer can 
be viewed as one of the solutions to the global food and energy problems and issues 
that we are currently experiencing. Most agricultural goods may be kept through 
drying, which can be accomplished more efficiently with the use of solar dryers. Solar 
dryers are becoming increasingly popular. 
 
2.0 EXPERIMENTAL SETUP 
The most commonly seen design types are of cabinet form, some types are even 
improved making use of cardboard boxes and transparent nylon or polythene. For the 
design being considered, the greenhouse effect and thermo siphon principles are the 
theoretical basis.     
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There is an air vent (or inlet) with guide ways to the solar collector where air enters 
and is heated up by the greenhouse effect, the hot air rises through the drying 
chamber passing through the trays and around the food, removing the moisture 
content and exits through the air vent (or outlet) near the top of the shadowed side 
 
The hot air acts as the drying medium, it extracts and conveys the moisture from the 
farm product (or food) to the atmosphere under free (natural) convection, thus the 
system is a passive solar system and no mechanical device is required to control the 
intake of air into the dryer. “Here is an additional cabin for heat exchanging at the air 
exhaust door”. “There is a lot of heat wastage at the air outlet, so to accomplish that 
here we have one heat exchanger and it consists of copper tubes for water heating 
system; there is a hole at the top side of the cabin for air outlet”.  
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RECOMMENDATION 
The performance of existing solar food dryers can still be improved upon especially in 
the aspect of reducing the drying time, and probably storage of heat energy within the 
system by increasing the size of the solar collector. Also, meteorological data should 
be readily available to users of solar products to ensure maximum efficiency and 
effectiveness of the system. Such information will probably guide a local farmer on 
when to dry his agricultural produce and when not to dry them. 
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