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ABSTRACT

Maize (Zea Mays L.) was introduced in Uganda in 1861 and the éstimated production is
currently at 1.5 tonnes per hectare. In the Tropics, Grains are usually harvested. wheii the
moisture content is in the range of 25-33% which is too high for safe storage. This high moisture
content sustains the bacterial and -fm"’;_gal activity, leads to growth of mycotoxins, insect
infestation, putrefaction, algal growth and other factors that compromise the quality and guantity

of the grain, thus, drying is.a necessity.

More so, the functionality of the most common traditional method of drying i.e. stn drying
depends larg_ely ‘on weather conditions. The World Bank in 2012 estimated that Uganda loses 3-
15% of the maize produced during the drying stage due to generally poor drying methods.

This report therefore shows the various design procedures and methods for the construction of a
microwave continuous flow grain dryer for off farm maize drying as a solution for the above

mentioned problems; its performarice and économic evaluation.

The dryer has an efficiency of '62.5% and an average percentage shrinking rate of 0.064 %/s. Tt is
easy to operate and requires one operator, The machine cost was UG Shs 1,154,000 and has a
payback period of 1.92 years which can be afforded by most ofthe targeted-people.

This machine is adaptable and ‘can be used in Uganda since it can be fabricated from any

workshop using tlie available technology.

The design of the dyer is a simple one for easy cleaning, assembly and disassembly; and safe
operation: Since the quality of dried maize was high, it can be packed and sold-at a higher market
value hence improving on the farmer’s income. 'Th_i"S_ machine can reduce on maize drying time

and labour as compared to the traditional drying method.
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CHAPTER ONE

1. INTRODUCTION
Preamble

‘This chapter gives the general background information relevant to drying grain-with microwave
4n a continuous flow state; and clearly showing points of interests in drying the grains with such
rechanism: It.as well shows the problem statement, objectives, justification, purpese and scope

of the study:

1.1 Background

Maize (Zea Mays L.) was introduced in Uganda in 1861 (Sprague, 1987) and by 1900 was.
already an established erop (MAAIF, 1988). It is one of the most important grain crop in East
Africa and is produced almost everywhere in Uganda under diverse environments.

Successful maize production depends on the correct application of production inputs that will
sustain the ervironment as well as agricultural production. A number of varieties are common in
Uganda and these include; Longe 1, Longe 2 I-I_ybri'd?_ Longe 4, Longe 5, Pan 67 and SeedC0
407.

In an average year, the yields of maize are low fluctuating around 1.5 tonmes. per hectare and
thus maize acreage. accounts for more than 10 percent of the total area under annual crops and
maize consumption aceounts for-about 12 percent of cei'e_a'l's_ consumption (MAAIF and UBOS,
2010).

Most-of the cereal grains especially miaize and rice are harvested at the peak of the rainy season,
making preservation difficult and causing most of these grains to perish. This results in scarcity
in the supply of the grains which leads to.subsequeit hunger and malnutrition, hence the need for
drying of the grains.

In Uganda, grains are seen dumped on mats, bare ground, rocks and concrete. slabs under
sunshine in order to dry them and this is routinély seen in villages and major towns during the
peak of harvest. Although much :advancement has taken place in the field of drying, not much
has been done in the use of microwaves in drying of maize grains in Uganda; and sun drying is

by far the most dominant type of drying; this Has various short comings such as delay in drying,
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