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ABSTRACT

'Vegetable oils and fats have, gained popularity 'in food, cosmetic? soap, pharmaceutical
'and medical industries for the production ofccoking 'oil andmargarine.pdmade, toilet soaps,
'drugs and medical ointments respectively. Recently, they have found their uses. In
-energy and automotive industries as biodiesel and. engineering industry as cooling 'fluid
in machining process and. lubricants for machine components.

The objectives of this work are: to design a small scale screw press oil expeller for shea
,nut oil extraction; 'to fabricate the components of the expeller based on the design
specifications and to test.the expeller after fabrication and assembly of the components.

'While in designing and in material selection, consideration will be given to the techno-
.e..C!On0111~C, status of the micro and small scale shea en processors who are the intended. users
of the machine.

The functional parts 'of the machine included barrel, WO,m1shaft, prime mover, oil outlet, cake
'outlet, hopper, pulley, stove, transmission belts and bearings. the Worm shaft is at an
increasing diameter while the screw system is 'at a, decreasing pitch, a combination that is
essential for obtaining maximum pressurefor oil extraction and cake extrusion process,

In operation, the gradually .built-up pressure 'along, the 'worm shaft travel conveys, crushes,
.grinds, presses and squeezes oil alit ofthe seeds' .into the oil outlet via the oil channel. The
residual cake from where the oil is extracted is extruded out of the cake outlet in, form of
flakes, Heat from the stove helps break the latex content ofshea kernels for easy squeezing
and flow of-oil.

'Powered by a 4hP nl0~m:l'tlle expeller has .an extraction efficiency, oil yield "aridextraction

loss of 8.439%, 3..785.% and 12.97&%' respectivel y. The expeller can be used by small stale

·shea oilextraction in rural and urban communities .

.'
A cottage shea nut oil processing plant.based onthis technology can provide employment for

at least two persons at, the same time providing shea oil/butter at affordable 'costs for rural
.dwellers,

J
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The expeller has an initiaLcost of UGX 3-84,50'0which 'includes the cost of material,
machinery and hired labor to construct the material. With a monthly depreciation of-uax
:32041.67; interest ofUGX8010A2, 'total operating cost of 3-8450 per month and monthly

, expected revenue of UGX 308581 from sale of shea oil/butter, the investment in the expeller
has a payback period oi 1.46 month. The investment seems viable since 'it has a benefit/cost
ratio of 6.78.
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CHAPTER ONE

r.i BACKGROUND'

In Sub-Saharan Africa, marty indigenous fruit trees although uridomesticated .play an

'important role-in sustaining the 'livelihoods of people living 'in.rural.areas (Maghembe et al.,

,1'994). These trees ate' important traditional sources of fruits; beverages..nuts.and edible oil

The nutritional value ofindigenous fruit bearing tree species indicates that many are rich in

sugars, essential vitamins and, minerals while, some, of their seeds are high 'in edible oil and

proteins. The seeds have tN~potential of serving as the main, source of edible vegetable oil for

many rural people and in the economy of many countries (Ullah et aI., 2003).

The shea tree (Vitellaria paradoxa! nilotica) is' one ofsuch indigenous wild' fruit trees with

'enormous nutritional benefits, This fruit tree is fbundin the parkland belts stretching from

Senegal through Sudanian region, to Westem part of Ethiopia (White; 1983). The eastern sub

'species nilotica occurs in Ethiopia) southern Sudan and north-eastern Uganda, (Katende et aI.,

19.95). The fruit pulp and oil from the shea.nuts have been reported to be-vital for supporting
.the livelihoods of the.parklandscommunities (Okullo et al.,-2004).·

Local inhabitants of shea growing areas say that no one owns the shea tree, since it

'germinates. and grows on its own. The shea tree becomes fire-resistant 'after it passes the

germination stage of a period of three to five years. Once it survives the first five years of its

early stages .of germination and growth, it grows, slowly and lakes about fifteen years to. reach

maturityand can live for up to about three hundred year's heating fruit. for 'Over two huridred

years (Dogbevi, 2009)

The fruit is edible with 'a' nutritious sweet and spice able flavor pulp. The fruit pulp is also. a

source of food for other animals such as elephants, sheep, pigs, bats and birds (USAID,

2004), Apart from the .fruit playing ail important role in the diets it is also sold in local

markets (FAO, 2007).. In Uganda the shea tree is adominant indigenous tree species in the

savannah wood lands of north'•.north eastern and West Nile sub regions of'Uganda (Okullo, et

aI.,2004). Due to. its multiple uses, the tree lias peen described as a "Green, om from God to
man Kind" (01.ull, 2007).

The fruits and. nuts or seeds obtained from the, shea tree are of nutritional and economic

Significance to the communities around the parklands (Pi'okarite"2007). Shea oil extracted

1.
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