Performance of a pv-ventilated solar greenhouse dryer for drying rattan
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Rattan is a climbing palm tree from tropical Asia. It has long, tough and slender stems, which are commonly used in making furniture. Before its use as raw materials in the furniture industry, rattan has to be dried to a moisture content of about 12 % db. In this work, we have developed a greenhouse solar dryer for drying rattan. The dryer has a concrete floor with a solar radiation collecting area of 5.5x8.0 m2. The dryer is covered by polycarbonate plates to induced a greenhouse effect in the dryer. Moist air in the dryer is sucked to the environments by three DC-fans powered by a 50-watt solar cell module. To test its performance, the dryer was used to dry three batches of rattan. For each batch, about 240 kg of rattan with a moisture content of 60 % db was loaded in the dryer and it was dried until the final moisture content of 12 % db was reached. For a partially cloudy day, which represents typical sky conditions in the tropics, the air temperature at the middle of the dryer varied in the range of 40-60 0C during 9 am–4 pm. This range of temperature was sufficient to dry 240 kg of rattan with the drying time of 5-7 days, compared to 10-12 days needed for natural sun drying. The rattan in the dryer was completely protected from rain and it was of high quality in terms of colour and texture. The payback period of the dryer was estimated to be about 3 years. 

