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N newtons
m metres
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Absfract
The demand for food worldwide is steadily increasing due to the increasing world population.
Fruits and vegetables play an impottant role in providing essential vitamins, minerals, and
dietary fiber to the diets of populations in the world. And they are sighted to being food

alternatives to increase food security in the world, (bhup//www.fao.org). The Ongoing

consumer demand for fruits and vegetables has contributed to an increase in trade volume of
fresh produce. The increased trade in frésh produce has promoted the growth of smail farms

and the addition of new value added products there creating more rural and urban jobs.

Washing of fruits and vegetables is required for direct consuruption (packaging) or processing
into products like juice extracts, dried fruits and vegetables among ethers. Many rural smail
scale farmers In Uganda harvest and take produce to the market unwashed. The unclean
produce fetches for these farmérs fewer incomes as dirty produce is less acceptable to
customers and it contains pathogens that brings in health and hygiene concerns from consumers.
and responsible law making bodies. . Similarly, the washing machines available on the market
are expensive and not fit for small scale washing operations. .

Yet the farmers who try to wash this produce to improve on acceptance and fetch higher
incomes, use rudimentary washing methods which encourage losses , mechanical damage to the

produce are time consuming and tedious.

The main objective of this project is to design and. fabricate an on farm washing machine for
mangoes and carrots and other related produce. This machine consists of the power unit, the
washing unit and the frame. Design and sclection of the various components was done by
-analyzing forces acting on the components, sizing the components to appropriate capacity and
selection of proper materials to be used to fabricate the components. The materials of
construction were chosen according to their chemical properties, mechanical properties,
physical properties, availability and cost. The designed and fabricated components of the
washing machine were assembled together to make a prototype. The rate of washing efficiency
was determined as the amount of fiuits or vegetables the machine can wash clean with i a
specific period of time. The cost evaluation of the designed and fabricated washing machine
was carried out. Tt had a cost-benefit ratio of 1.93 and therefore was viable and beneficial to

simall scale fruit and vegetable farmers
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CHAPTER I: INTRODUCTION

1.1 Background
The demand for food worldwide is steadily increasing due to the increasing world

population (http://www.fao.org). Fruits and vegetables play an important role in

providing essential vitamins, minerals, and dietary fiber to the diets of populations in
both developed and developing countries and they are sighted to be an alternative to food
to increase food security of rural and urban communities. Ongoing consumer demand for

fruits and vegetables in developed countries has contributed to an increase in trade

volume of fresh produce in developing countries; (http:/www.fao.org). The increased
trade in fresh produce has promoted the growth of small farms and the addition of new
value added products creating more rural and urban jobs. In Uganda, the common fruits
on the market include citrus, pawpaws, mangoes, pineapples, tomatoes, okra, carrots,
pepper, cabbages, bananas, and a variety of other indigenous vegetables. The estimates
worldwide production of mangoes was estimated at more than 23 million tons in

2001 (http://www.fao.org).Similarly Carrots are among the top-ten most economically

important vegetable crops in the world, in terms of both area of production and market
value. In 2005, world carrot production approached 24 Mt on 1.1 million hectares and the
total global market value of the more widely traded carrot seed crop has been estimated
to be in the range of $100 million.(Carrot Musem,2013)

In Uganda, the production of mangoes is improving steadily especially as a result of the
improvement in the export market and growth of the food processing subsector. For
instance Britannia allied company requires more than 4,000 tonnes of mangoes annually

(http://mangoproduction.tamu.edu). This demand for mangoes and carrots has become a

government strategy in poverty alleviation in rural farmers of fruits and vegetables.
Therefore rural farmers are urged to practice horticulture in order to raise more produce
for export and processing within Uganda, to ensure increase of house hold incomes to

meet the goal of poverty eradication.

In 2000, the Government adopted the Medium Term Competitiveness Strategy (MTCS)
for the private sector and Plan for Modemisation of Agriculture (PMA) in order to
achieve rapid economic growth and structural transformation. These documents spell out
the actions government will undertake order to remove bottlenecks to the private sector

business (in Agriculture, industrial and services sectors) growth and development. The
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