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ABSTRACT

Onion (Allium cepa) is one of the most popular vegetable that make up daily diet. It is valued for
its distinet pungent flavor and is an essential ingredient for cooking in many regions

The onion curing machine was designed and fabricated consisting of four major functional units
‘which included; combustion chamber, heat exchanger, suction unit, and drying chamber, with the

‘components being connected together by circular pipes for air delivery.

The combustion chamber was a biomass-filled cuboid container with conical head from where

heat energy was generated.

The heat exchanger conserved and preserved the heated air before being transferred to the drying
chamber.

The suction unit conveyed the heated air to the drying chamber as the heéated air passed over the
onions on. the drying trays, drying was taking place by heat and mass transfer and the

residual/exhaust air was exit through the chimney.

‘The onton conditioner was evaluated based on its performance durtng no load and load tests. The
source of energy was charcoal the average 'temperatures_of the dryer and ambient were 38;?.‘3(3' and
26.5%C respectively under no load. This shows a temperature increases above ambient provid_i_ng a
suitable onion curing conditions. During load tests, fresh ontons with an average initial moisture
content of 86.0%wh was dried to average moisture content ranging from 74% to 77%wb within 4-

5 hours

The performance of the dryer was evaluated in terms of its efficiency and the drying rate. Results

obtairied from the tests showed that conditioner efficiency was 21%.

The drying rate was also found to be 0.16kg / hr
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1. CHAPTER ONE: INTRODUCTION
1.1  Background
Onion (Allium cepa) is one of the most popular vegetable that make up daily diet. It is valued for
its distinet pungent flavor and is an essential ingredient for cooking in many tegions (Getenesh

Nega, 2015).

In Uganda, onions are important commercial crops widely grown is different parts of the country.
Presently, Onions are suitably grown in areas between 1500-2100m above sea level and the highest
production noted from districts of, Kigezi, Kasese, Rakai, Mbarara, Kiboga, Mbale and Tororo
The total area under cultivation is estimated to. be 37,000 ha, with a total production of 147,000
MT and an average yield of 4.0 MT/ha. The rhost popular varieties of onions grown in the country

include, Red creole, Bombay red and the Texas Grano variety. {(sonko R., et al., 2005)

Nutritionaily fresh onions contain about 86.8 % moisture, 11.6 % carbohydrates, 1.2 % proteins,
0.2-0.5 % calcium and 0.05 % phosphorous and traces of iron, thiamine, riboflavin and ascorbic
acid. Onion consumption helps the body fight against cancer, coronary heart disease, diabetes as
well as ageing, and this is mainly attributed to organosulphur compounds, flavonoids, vitamins

and some minerals it contains. (Rodrigues A S, et al., 2003).

Harvesting & Transport. J

[ Pre-harvest Operations.

[ C!eanihg,

Curing £ Drying l

[ Packaping. Processing ]

Fig I-1 the posi-harvest operations (Opara, 2003)

After harvesting, onions have to be dehydrated to reduce the post-harvest decay and moisture loss
by removing excess moisture from the outer skin (scales) and neck of freshly harvested onion to a

level where shrinkage from the interior is less hence reduction in microbial infection.
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