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ABSTRACT

Pursuing Excellence

A Solar Powered and Temperature Controlled Evaporative Cooler of 50 kg capacity was designed
and constructed to increase the shelf life of fresh cabbages. The cooler was tested using green fresh
cabbage and evaluated. The cooler operates on the principle of DEC. Fresh cabbage is highly
perishable. The cooler was made up of a Imm aluminum sheet and lagged with cotton with one
side made of charcoal through which the water flew via a perforated quarter inch steel pipe from
the reservoir located at the top of the cooler. A 12 V Lithium battery powered two DC fans inserted
on the side opposite to the side of charcoal and a Thermostat controlled the fans. The temperature,
RH and weight loss of cabbage were statistically analyzed using ANOVA and the results revealed
that there was significant difference in using the cooler for preserving cabbages as compared to
the shade. The average COP was 1.75. The temperature in the cooler reduced up to 12.8 °C when
compared to the shade and the RH in a cooler chamber went up to 90% . However, the testing of
the system disclosed that the cabbages can be stored for a minimum of three weeks with negligible
changes in weight, color and no putrefying as compared to the shade which started with notable
changes in weight, color and severe putrefying after 9 days. Hence, it is on advisable that market
cabbage venders and cabbage processing factories adopt the use of an evaporative cooler for their

preservation as this increases their shelf life.
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CHAPTER ONE
I INTRODUCTION

1.1 Background

Cabbage (Brassica oleracea) is one of the most important vegetables grown for commercial
purposes (Contribution, Indigenous and Food, 2002) due to the increased interest in fresh cabbage
that has increased in the World as a result of enlarged consumer awareness about their health
benefits (Ambuko ef al, 2017) leading into improved production of cabbages to meet the
increasing demand because of the widespread use of mechanization, improved quality inputs (such
as seeds and fertilizers) and farming technological advances (Agarwal, 2017). According to Food
Agricultural Organization of United States (FAO), cabbage play an important role in providing
essential vitamins (especially A, C and B), minerals (especially calcium and potassium) and
proteins that are necessary for growth, development and a healthy immune system like weight
management to the populations in both developed and developing countries (MAAIF, 2003) and
(Turcan and Bene, 2017). It also provides the roughage (dietary fiber) that prevents constipation
(Dhaliwal, 2017). Fresh cabbage juice also promotes rapid curing of peptic ulcers (Marketing,
2016).

Currently in Uganda, cabbage farmers harvest them and sell to the market venders of fresh
cabbages who poorly handle and store them in un controlled storage environments facilitating high
rate of respiration leading to the chemical, bio-chemical and physiological changes which
frequently results in loss of quality and spoilage of fresh cabbages. The market venders are not
sufficiently informed on how to make technical choices for better control of temperature and
humidity of the storage environment of leafy green cabbages (Mrema, Support and Division,
2009). So, high productivity of cabbages during the high season causes oversupply in the market
to venders and they end up compiling them in their stores resulting in increased post-harvest losses
due to high temperatures and reduced relative humidity in the storage room. According to
(Ambuko er al., 2017), if fresh cabbage loses more than 11% of its original fresh weight, it is
rendered unsalable. So, it is necessary to control the temperature and humidity of the cabbages on
shelves in the markets (Siriwattananon and Maneerate, 2016).
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