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ABSTRACT

Grains sontribute an important element in food industry and food security in Uganda.
They are consumed in hoines;, schools, hospitals, amiong the difmed Forces,
rehabilitation centers, refugee camps institutions, health centers: due to the laige
quantity of earbohydrates. proteing, viiamins and fats confained in the kernels.
According to FAO, 10% grain losses occur due Lo podr post-harvest handling
Harvested grains have straw, chaff, sand, rocks, dust, damaged seed , stones cabs
husks and many others. The foreign matter in grains adversely affects subsequent
storage -and processing c.ondfiti'oujs- affecting the nutritional and market value. Cleaning
by traditional winnowing technology leaves the grain contaminated with fereign matter
posing a reduetion in farmer’s income.

Smallholder farmers in Uganda use (raditional post-harvest handling methods that
expose grain to contamination by foreign matter, Manually grain cleaning methods are
inefficient, labor intensive and depend on vatyral wind which leaves the grain
contaminated.

To overcome this problem, this study chose as its main objective 10 design nnd
construet a multi grain cleaner as well as testing of the constructed machine and the
economi¢ gvaluation of the multi grain cleaner. It is aimed o enable the small holder:
farmers to enhance the Quality and quantity of their consumable grain and énhancing
the nutritional ‘and market value, with significant reduetion i the quantititive post-
harvest losses thus enhancing the ¢ountry’s Tood security status. The grains Considéred
inthis study were rice, sorghum and maize.

Various components of multi grain cleaner weie designed using basic engineering
pririciples and some physical properties of grains such as size, density, (760kg/m3, ).
1_110istm‘e._con_tenf, {7.6% dry bas-is‘).,:angle of repose, (29.57) and-weight of the grain, The
trays, sieves perforations were obtained to be 12mm and 4.0mm for first and second
sieves respectively,

The pecformance of the multi grain cleaner was evaluated in terms of maching output.
cleaning efficiency, cleaning loss and mechanical damage for machine outpur. The
machine was found to be viable afier the economics analysis with a projection of three
years. Addition of a cyclone for preventive. collection of chalt during cleaning was

recommended to prevent pellution of the envivonment,
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CHAPTER ONE: INTRODUCTION
1.0 INTRODUCTION

This chapter presents the background to the study, problem to be addressed by the
study, justification of the stiidy; the objective and the scope of the study.

1.1 BACKGROUND OF THE STUDY

Traditionial grains sucli as sorghum, finger millet, maize and cowpeas aré somé of ilic
major grain foods grown and consumed in Uganda. Most of the teaditional grains
produced are consumed as food and also sold to buyers who usé them for different
purposes (FAQ. 2003). Traditional products made from: grains iniclude beers. tick
porridges, gruels and a variety of sauces; these products are made. al’ household fevel
using technologies such as drying, malting, roasting, milling and fermentation
(Byaruhanga and Auko, 2002). One of the popular fermented traditional products
produced for home consumption is gbushera, a non-alcoholic gruel made from malted
finger millet and/or sorghum (leuvwa 2 i, 1099), Effective demand for clean graing
is gaining potential in the urban areas, {he logal market for grains is growing due o
inerease- in rate of wrbanization. For grains. to- be utilized in any form they need tw be
cleaned, poor methods of cleaning lead to high loss and low quality of grain seeds phis
low market value (Greeley, 1982).

In Uganda, the local farmers usually clean their grains by winnowing using direct wind
0 blow off the chaff and tlien hand picking the other wastes such as stones. This
method is time eonsuming and does not remove all wastes from the grain and also
causés diseases like flu 1o the operators. Furthermore, the existing cleaning machines
on market do clean a specific grain and cannot be used to ¢lean other categories of
grains. Research on grains has foeused om increasing yield but issues. of post- harvest
losses, value addition and market accesses have net been adequately addressed.
{Tenywa ef al, 1999). There is increasinig demand for'the clean grains by various grain
dealers and consumers in Uganda.

1.2 PROBLEM STATEMENT

Grains grown in Uganda are haivested in various seasons and threshed. The major
challenges of grain cleaning at both small and large holder levels in Uganda is the lack
of an appropriate threshing machine that can clean a varlety of threshed grains. save

time, and reduce drudgery in cleaning. Cléaning of the-threshed grains is often achieved

1
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