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Abstract 2 l 9 8 35

The purpose of this research was to study the techniques for improving the performance of
the tunnel solar dryer. Techniques investigated were sol_id desiccant, solar chimney and ventilator.
The solid desiccant used in this work was silica gel. The performance of the tunnel solar dryer
combined with those techniques was then compared to the performance of the conventional
tunnel solar dryer (TSD) and‘ open sun drying (OS). To examine the dryer performance, wet
cloth and banana were selected as testing materials. The criterion used for investigating the dryer
performance was dr\ying rate.

The results from this work can be summarized as the followings:

1. In case of wet cloth drying, the experimental results revealed that the airflow rate within
the drying chamber of the tunnel solar dryer combined with solar chimney or solar chimney and
ventilator is 82-88% higher than that of TSD. It was also found that the drying rate of the tunnel
solar dryer combined with solar chimney and ventilator (TSD-SCV) is approximately 8 and 22%
higher than that of TSD and OS, respectively. Furthermore, the experimental result showed that the
drying rate of the tunnel solar dryer combined with solid desiccant, solar chimney and ventilator
(TSD-SSCV) was about 10 and 22% higher than that of TSD and OS, respectively.

2. In case‘ of banana drying, it was féund that the perfbrmance of TSD-SSCV provides the
highest performance. It can be reduced the moisture content of banana from 227% to 52% dry basis
within 4 days. The drying efficiency and drying rate of this system were 31% and 0.6 kg/h,
respectively. Additionally, it was revealed that the drying rate of TSD-SSCV is around 5 and 12%
higher than that of TSD and OS, respectively. ‘

3. For the economic analysis, it was found that TSD-SCV yields the highest annually

income. Moreover, unit cost, cost per evaporated water and payback period are the lowest. It should

be noted that the payback period is 0.32 year.





