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Abstract
The use of solar dryers is a sustainable and efficient solution for preserving
crops and seeds, especially in areas with abundant sunshine. The design of an
auto-regulating solar dryer for variety seedlings production involves
considerations and calculations for optimizing its performance. This research
paper presents an overview of the key factors to consider in designing a solar
dryer for seedlings production, including the selection of materials, thermal
insulation, ventilation, and temperature control. Furthermore, the paper
outlines the calculations involved in determining the optimal size of the dryer,
the required airflow rate, and the time required to dry the seedlings. The
results of this research can be used to guide the design and construction of an

efficient and effective auto-regulating solar dryer for seedlings production.
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INTRODUCTION

Seedlings are essential for the cultivation
of crops and play a critical role in ensuring
food security. However, the preservation
of seedlings is a significant challenge,
especially in areas with high humidity or

precipitation. The use of solar dryers is an

effective solution for preserving seedlings,
as they offer a sustainable and low-cost
method of drying crops. The design of a
solar dryer for seedlings production
requires  careful  consideration and

calculation to optimize its performance.

25 | Page 25-28 © MANTECH PUBLICATIONS 2023. All Rights Reserved



MANIECH

Publications

Journal of Research in Mechanical Engineering and Applied Mechanics

Volume 8, Issue 1, January- April, 2023

Materials:

The selection of materials is critical in the
design of a solar dryer for seedlings
production. The materials used should be
durable, lightweight, and resistant to
moisture and heat. Common materials
used in the construction of solar dryers
include  plywood, aluminum, and
polycarbonate. The choice of material
affects the efficiency of the dryer, as it
impacts the absorption, transmission, and
reflection of solar radiation. For example,
aluminum is a good choice for the frame
of the dryer, as it is lightweight, durable,
and has high reflectivity. Polycarbonate is
a good choice for the covering material, as
it is transparent, lightweight, and has good

thermal insulation properties.

Thermal insulation:

Thermal insulation is another key
consideration in the design of a solar dryer
for seedlings production. The dryer should
be well-insulated to minimize heat loss
and maximize efficiency. The use of
insulating materials such as polyurethane
foam or fiberglass can help to reduce heat
loss and maintain a constant temperature
within the dryer. The insulation should be
applied to the walls, floor, and roof of the

dryer.

Ventilation:

Ventilation is essential in the design of a
solar dryer for seedlings production, as it
helps to regulate the airflow and maintain
a constant temperature. The dryer should
be designed with vents that allow for the
circulation of air, while also preventing the
entry of dust or insects. The design of the
vents should be optimized to minimize
heat loss and maximize airflow. The vents
should be placed in such a way as to
promote natural convection and airflow

within the dryer.

Temperature control:

Temperature control is a critical
consideration in the design of a solar dryer
for seedlings production. The dryer should
be equipped with a thermostat or other
temperature control mechanism that can
regulate the temperature within the dryer.
The temperature control mechanism
should be designed to maintain a constant
temperature within the dryer, which is
optimal for drying seedlings. A simple
thermostat can be used to control the
temperature, but  more  advanced
temperature control systems may be
required for larger dryers or in areas with

extreme weather conditions.
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Calculations:

The design of a solar dryer for seedlings
production requires several calculations to
determine the optimal size of the dryer, the
required airflow rate, and the time required
to dry the seedlings. The following

calculations are necessary:

Calculation of the size of the dryer:

The size of the dryer is determined by the
amount of seedlings to be dried and the
available solar radiation. The size of the
dryer can be calculated using the following

formula:

Size of the dryer = Amount of seedlings x
Drying time x Solar radiation x Safety

factor

Calculation of the required airflow rate:
The airflow rate is determined by the size
of the dryer and the rate of moisture
removal. The required airflow rate can be

calculated using the following formula:

Airflow rate = (Size of the dryer x

Moisture removal rate) / Drying time

The moisture removal rate is the rate at
which moisture is removed from the

seedlings during the drying process.

Calculation of the time required to dry
the seedlings:

The time required to dry the seedlings is
determined by the moisture content of the
seedlings and the available solar radiation.
The time required to dry the seedlings can

be calculated using the following formula:

Drying time = (Initial moisture content -
Final moisture content) / Moisture removal

rate x Solar radiation

The initial moisture content is the moisture
content of the seedlings before drying, and
the final moisture content is the desired
moisture content after drying.

CONCLUSION

The design of an auto-regulating solar
dryer for variety seedlings production
requires careful consideration of several
factors, including materials selection,
thermal insulation, ventilation, and
temperature control. The calculations
involved in determining the optimal size of
the dryer, the required airflow rate, and the
time required to dry the seedlings are
crucial in optimizing the performance of
the dryer. By following the guidelines and
calculations presented in this research
paper, it is possible to design and construct
an efficient and effective auto-regulating

solar dryer for seedlings production. Such
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a dryer can contribute to sustainable
agriculture  practices, promote food
security, and support the livelihoods of

farmers in areas with abundant sunshine.
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