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ABSTRACT

The objective of this study is to develop a mathematical model for banana
drying using solar energy as supplemental heat. It was found that results obtained from
the model and experiments were agreeable. The model was then used to investigate
appropriate drying conditions. Results showed that the specific air flow rate should
be around 10 kg/h-kg dry banana and the fraction of air recycled sholud be around 80%.
At these conditions, the specific energy consumption and drying time were at minimum.
Experimental results indicated that drying air temperature should be around 60°C if
product quality was preserved.

Key words : Banana drying/Mathematical model/Energy consumption/Solar drying |
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Figure 2 Computer simulation flow chart
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Figure 3 Solar dryer
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Figure 4 Evolution of simulated and experimental moisture content [Test No. 5, Fraction of air
recycled = 80%, Temperature = 60 C] [Specific mass flow rate = 20.8 kg/h-kg dry banana]
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Figure 5 Evolution of outlet temperature

[Test No. 5, Fraction of air recycled = 80%, Temperature = 60 C] [Specific mass
flow rate = 20.8 kg/h-kg dry banana]
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Figure 6 Effect of average moisture content'on specific energy consumption
[Test No. 5, Fraction of air recycled = 80%, Temperature = 60 C] [Specific mass flow
rate = 20.8 kg/h-kg dry banana]
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Figure 7 Effect of moisture content on drying rate

[Test No. 5, Fraction of air recycled = 80%, Temperature = 60 C] [Specific mass flow
rate = 20.8 kg/h-kg dry banana]
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Figure 8 Effect of specific mass flow rate on energy consumption at different fraction of air recycled
(Temperature = 60 C)
55
——  8.26 kg/h-kg dry banana
-
S 12.56 kg/h-kg dry banana
£
S 45 — - == 16.75 kg/h-kg dry banana
-g -
]
g .................................................... ;
'
‘l
35 | I I I L) L) T 1 ¥
0O 10 20 30 40 50 60 70 80 90 100
Fraction of air recycled (%)
Figure 9 Effect of fraction of air recycled on drying time at different specific mass flow rate
(Temperature = 60 C)
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