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The purpose of this thesis was to investigate drying characteristics of Namwa banana using
microwave radiation technique. It primarily focused on the innovation of drying bananas with household
microwave principle and the modification of a banana drying oven whose drying chamber was energized
by microwave radiation, together with hot blown air. The main aim of this study was to experimentally
investigate effects of key factors on dried banana characteristics which were intensity and on/off period
of microwave radiation, rate of reversed hot-air circulation and rest period during the drying process.
The final products were physically tested regarding skin colour, texture hardness and acceptability by
local consumers. The proposed methods were compared with hot air drying method usually adopted by
local consumers. The results of the experiments could be summarised as follows:

The preliminary study on drying bananas by using houschold microwave at 180, 300, 450,
600 and 800 W (0.36 0.60 0.90 1.20 and 1.60 W/g) respectively, was conditioned on continuous
drying and intermittent drying. The results showed that water evaporation rate increased whereas drying
time decreased with increasing microwave power. The bananas were obviously damaged with skin burnt
spbts or burst skin at high moisture content.

The study on drying bananas using the modified microwave oven was performed by regulating
hot air at a temperature of 60 °C and a specific airflow rate of 10 kg dry air/h/kg (dry banana). The
microwave intensities of the experiment were 0.24, 0.15 and 0.11 W/g, while associated energized
periods were 30, 25, 20, 15 and 10 seconds. Percentages of air recycling were 0, 20, 40, 60 and
809%. The following optimum conditions were found: microwave intensity of 0.11 W/g at 60% of
reversed hot air circulation, respective microwave energizing on/off period of 15 seconds and 5 minute
rest period.

The drying process with 9-hour drying period followed by 15-hour rest period produced the
skin colour and texture hardness similar to those dried by the traditional hot blown air. The skin colour
according to L ab and AE system was 49.09, 8.09, 25.05 and 1.26 respectively, whereas the
texture hardness of the banana was 44.67 N. Furthermore, bananas dried by the proposed process were
well accepted by local consumers. The specific energy consumption was 4.61 MJ/kg of water
evaporation, which covered a period of 3 drying days (28 hours) per batch. The use of microwave
energy reduced percentage drying time, energy consumption and energy cost by 38, 45 and 25%
respectively, compared with those dried by hot air which was produced from LPG. The energy

consumption of LPG was 8.40 MJ/kg of evaporated water with a drying criod of 5 days (45 hours).



