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Abstract

Accerding to the Uganda Poverty Status Report in 2005, Uganda’s forest cover had.
diminished from over 11 million hectarés in 1890 to less than 4 million hectares i 2005,
This is because only 5% of thé rural population having access to electricity, more than 90%
of the cotinitry’s total energy needs in Uganda come from biomass sources. (’_I]?-e'rgl.xso'r1i 2012)
The over dependency -and unsustainable use of the biomass sources have léd to the over
exploitation of forest resources and hence a rapid reduction in the eountry’s forest cover
overtime. Heavy dependence on imported oil leads 10 economic and social uncertainties:
Currenitly there'is a strong worldwide interest in the development. of technologies that aflow
the exploitation of reriewable energy sources, for both environmental and economical
reasons. Biomass, a domestic energy source is naturally abundant and represents promising
renewable energy opportunity that could provide an alternative to the use of fossil resources
(Sugumaran and Senshadri, 2010). _

To ensure economical and sustainable use of biomass resources, biomass briquétting wis
devised, This led to the invention and innovations-of some briquetting machines.

However, some. of these machines are inappropriate for use at the local level. They are
manufactared for mass production. They rely on mechanisms that require resources, such as
extrusion screws, thrust bearings, or refined fuels, which-are locally not re‘a‘dily available,
This creates the need.of an appropriate machine design that suites the local économy.

The ob_j‘ectives‘ of this. prqj'ecit- was to design, constraet, and test the capacity and efficiency
of the manually operated briquetting machine prototype. Tn achieving the above objecrive,
the researcher has carried out necessary calculations needed inthe design, eonstruction and
testing the performance, economic. analysis. Therefore, the project covered the design.
construyction and testing.

Using basic engineering principles and some physical properties of biemass and briquette
mixture as sizeé and density, the various.components of the maiually operated briquetting

machine prototype were designed and fabricated.
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CHAPTER ONE
1.0 INTRODUCTION

1.1 B_ack_grou nd

Aceording to the Uganda Poverty Status Report in 2005, Uganda’s forest cover had.
diministied from over 11 million héctares in 1890 to less than 4 million hectares in 2005.
This is due to the unsustainable exploitation and utilization of biomass fuel resources.
Despite of the fact that the world economy is dominated by technologies that rely on fossil
energy (petroleum, coal, natural gas) that are imported to produce: fuels, power, chemicals
and materials. This heavy dépendence on imported o1l leads to economic and social
uncertainties,.

Currently there is a strong worldwide interest in the development of technologies:that allow
the exploitation of renewable energy sources, for both environmental (release of po.l'_iutzmts
ahd fossil reserves depletion) and economical reasons. Biomass, a domestic energy source
is naturally abundant and represenits promising renewable energy opportunity that could
provide an alternative to the use of fossil resources, (Sugumaran-and Senshadri, 2010}

The trend of growth in global energy consumption is expected. to -continue i the
futuie primarily because of the expected growth i world population and the expected
economic growth of the developing countries. It is likely that the current pattern of energy
consuinption, which is-<characterized by continued growth an-d- heavy dependence on fossil
fuels, cannot be sustained in the future because of two major consiraints. One of these

is the environmental impact of using fossil fuels, particularly climate. change and the
other is' the depletion of the reserves of fossil fiels. Since the biggest source of GHG
emission is the combustion of fossil fuels;, one of the most effective approaches fo the
mitigation of GHG emission would be, 1'educ_in_g consumption of these fuels through their
substitution by renewable energy (Bhattacharya, 20’06:)_.

Briquetting has been adapted to promote sustainable use of biomass wastes for fuel so as to
reduce on green vegetation resources depletion GHG emissions. In the briquetting industries
of the thitd world, devices of several kinds have been developed for forming brigueties.
However, these machines are inappropriate for use at the village level. They are

manufactured for mass production and large volume sales to well-populated areas and

1
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