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ABSTRACT

Electric Automatic grain Dryer is designed to solve maize grain loss issues that emerge due to reliance on
traditional grain drying methods such as open sun drying method. It is designed in such a way that
moisture content and drying temperatures of grain are monitored and controlled by Arduino
microcontroller. The machine is designed to dry 100kg of wet Maize per batch at initial moisture of 28%.
It has the drying chamber of 60 cm in height and 60cm diameter.

The machine has cylindrical bin with two layers having cotton waste as an insulating material, slanting
and perforated floor. And a shaft placed at the Centre of the cylinder with the spikes at alternate sides to
each other serves as a stirrer that is driven by 4Hp three phase motor. In this dryer, grains are manually
recharged into drying chamber.

The hot temperature needed to evaporate the water content in the grain for maximum results is in the
range of 35°C - 60°C (Wagqi’Ah & Raafi’U, 2023). Airflow plays an essential role in maintaining the
relative humidity of the drying chamber. Low humidity will result in faster heat transfer.

The grain drying process requires heat transfer to evaporate the water contained in the grain. The air
blown by the blower carry water vapor around it. The use of sensors allows the measurement of
temperature, moisture content and relative humidity of the grain mass.

In addition, the Arduino controls the sequencing of blower motor and heat gun motor. Sensors that were
used are temperature and moisture and they act as the input to the Arduino. The temperature sensor
ensures that the grain’s drying temperature doesn’t exceed the prescribed limit. The moisture sensor
measures the moisture content of the grain.

The controller (Arduino) gives the switching commands to blower, and heat gun through the sequential
control program entered in memory of Arduino, by the user as per their requirement. After attaining the
required final moisture content (about 13%), the controller stops the blowers and air heaters and turn on a
buzzer to alert the farmer that grain is ready. However stirrer continues running for some time until when
the grain cools and then it is manually stopped by farmer. The grains are collected and the new set of
grains is put and then the process repeats.



1.0 CHAPTER ONE

1.1 INTRODUCTION

Maize (zea mays L.), is one of the major food crops in Uganda. Staple food crops in Uganda include
matoke, beans, maize, cassava, sweet potatoes, sorghum and millet. However, Maize is a main stable food
for many households in urban area, schools, military stations and hospitals. maize has a high value — that
is to say 100gm of whole grain contains 10gm of protein and 4gm fat, and 360 calories; the germ (12% by
weight of the whole grain) contains 22% of the total protein and 80% of the oil (Balirwa, 1992). It was
introduced in Uganda in 1861 and by 1900, maize was already an established crop(Ministry of
Agriculture, 1988). The World Bank estimated that there were about 1.3 million ha by 1992 (Balirwa,
1992). The commonest maize grain varieties that have been developed by the NARO are obatanpa, longe
1, 2, 3, 4, 5,5H, 6H, 9H, 10H, Longe 10, Longe 13, Longe 15, and Longe 17(National Agricultural
Research Organisation, 2022).

Newly harvested maize, or grain, still has a lot of water content, around 24.89-34% (N. Of & Agriculture,
2014)(I. Of et al., n.d.). Before milling, must lower the moisture content of the grain, which is 13-15% on
a dry basis. However, most farmers still use conventional methods for the grain drying process by drying
it directly under the hot sun (Sihombing et al., 2019).

The process of drying grain conventionally, depends on climatic conditions, the area of land used can also
affect the speed or duration of the drying process (Novrinaldi and S.A. Putra, 2019). According to (Miiller
et al., 2022), temperature and humidity cannot be controlled in an open room and grains can easily be
contaminated with other impurities. This can worsen the quality of the dried grain. The drying time
required for newly harvested maize in open sun, ranges from 10 to 20 days. However during the rainy
season, the drying time can be longer than the 20 days, which might lead to the development of
Aflatoxin—producing molds or fungi due to high moisture content and high relative humidity (85% which
is the optimal relative humidity for Aflatoxin production(Kumar et al., 2021). Although high moisture
content is one of the most significant factors for the Aflatoxin development, other factors also include
plant stress due to competition of nutrient with weeds (Kinyungu, 2019), pH (1.7-9.3), High relative
humidity (>85%), temperature (28 to 37° C)(Hawkins, L. K., Windham, G. L., & Williams, 2005).
However, the development of the Aflatoxin leads to the loss of market value of the grain, cause liver
cancer and low immunity especially in children. Therefore grain dryer required to address the above
problems should be climate-independent and automatic.

There are many types of artificial grain dryers today, and the most commonly used by the public are bed
dryers, rotary dryers, and vertical dryers. According to (M.A. Syarifuddin and L.O.M. Firman, 2018), the
vertical drying type has a more even distribution of temperature and humidity reduction than different
types of drying systems.
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