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ABSTRACT

Cocoa beans are the seeds from fruit pods of a tropical tree botanically known as Theobroma
cacao L. (Family Sterculiaceae). Each pod contains at least 30-40 “cocoa beans” embedded in a
mass of mucilaginous pulp within the pod. It is a perennial crop that responds well in rainy
tropical areas, with a maximum annual average of 30-32°C. The crop supports about 10,000
households. Organic cocoa is grown mostly in Bundibugyo, Mukono, Jinja, Kamuli, Buikwe,

Masindi, Mayuge, Iganga and Kayunga districts on a small scale.

The challenge is that Ugandan cocoa farmers realize over 30% loss of harvested cocoa. The main
cause is that cocoa is mainly harvested during rainy season where so many mature cocoa pods
are realized. The main aim of the study is to design, construct and evaluate the performance of a
locally constructed cocoa bean solar dryer for smallholder farmers. Specifically, it will be
designed, fabricated and assembled in model-form to determine its suitability for the target users.
The purpose of this project will address the problem of smallholder farmers drying of cocoa
beans during bad weather period, by ensuring timely and precision drying of the crop using
efficient and sustainable solar drying technology affordable by small scale farmers and
processors. The technology shall target cocoa farmers in Jinja district where large volumes of
cocoa are produced but most of them employ the traditional method of drying. This machine will
also facilitate effective drying of the crop which will result in good quality of the final product
with no discoloration and loss of nutritional value.

A solar dryer with thermal energy storage is suitable for drying of cocoa beans. The prototype
will be constructed using readily available local materials. The drying mechanism will be based
on a combination of convective heating and direct radiation, with a provision for controlling the
rate of airflow through the beans. Quality assessment of the dried beans will be shown at the end
of the construction. The work, thus will provide a viable system for producing cocoa beans of
good quality attributes, comparable with using the traditional sun-drying, but without the

associated drudgery. All the data generated will be analyzed and economically evaluated.
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CHAPTER ONE

1 INTRODUCTION

Under this chapter, we get to know about cocoa growing areas in Uganda, the existing drying
methods and its uses.

1.1Background

According to (Ndukwu, 2009), cocoa (Theobroma cacao L.) is a perennial cash crop and its
natural habitat is the humid tropics In most tropical countries, agricultural products like cocoa
are harvested all the year round and the beans must be dried immediately after fermentation to
reduce mass losses and prevent spoilage. The end products from cocoa bean especially chocolate
and beverages are considered among the basic food in many countries of the world; however the
quality of these end products is a function of how they are processed. The fermentation and
drying of this crop are the major critical steps in the sequence of its processing. Drying can be
achieved naturally by making use of solar energy or artificially by using heated cocoa bean
dryers. Cocoa beans are dried by either spreading the beans to form a thin layer so that much of
their body is exposed to ambient air or forming a deep bed, therefore models try to imitate any of
this. Cocoa trees thrive under shades in areas with annual rainfall between 1,500mm to
2,000mm. T. S. Guehi et al. (2010). Cocoa plants grow in countries lying between 10 degrees
North and 10 degrees South of the equator. The bean pulp is rich in fermentable sugars, such as
glucose, fructose and sucrose, and has a low pH of 3.0-3.5, mainly because of the presence of
citric acid. It with stands water logging for a short time and since it is sensitive to inadequate
water, it can easily dry up. (Ardhana and Fleet, 2003).

Cocoa beans are dried after fermentation in order to reduce the moisture content from about
60% to about 7.5%. Drying must be carried out carefully to ensure that off-flavours are not
developed. It should take place slowly. If the beans are dried too quickly some of the chemical
reactions started in the fermentation process are not allowed to complete their work. The results
produce acidic cocoa beans with a bitter flavour. However, if the drying is too slow, moulds and
off-flavours can develop. Various research studies indicate that bean temperatures during drying
should not exceed 65°C. (ICCO, 2015)
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