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ABSTRACT

The project was to design and development of a low thermal intensity drying system
for community handicraft products. Thermal energy was utilized from combine sources of
biomass and solar. The drying system consisted of 3 modules, i.e. Firstly, the product drying
chamber. Secondly, the biomass combustion chamber and heat exchanger and thirdly, the spray
water type for cleaning of smoke from flue gas. The drying chamber has the size of 1.5x2x2 m’
with 3 layers cabinet capable to accommodate about 45 work pieces for a single batch drying.
Whereas the solar thermal heat collector has the glass panel area of 2.74 m” as a heat generator
source to be used with the biomass combustion. However, the temperature for drying in the
cabinet should not be exceeded than 70°C.

Experimental result has shown a good distribution in the cabinet. Drying test were
conducted in 4 cases as follow; by solar heat gain only, by biomass only, by combined heat from
biomass/solar and the 4" case of by combined heat from biomass/solar supplemented with forced
air circulation fan. Result showed that the average temperature in the cabinet were 37.74°C,
57.0°C, 62.13°C and 65.85°C respectively with the fixed biomass feed rate at 7.91 kg/hr. For
specimen of less than 1 cm. thickness needed 8-10 hr., however for more than 1 cm. thickness

needed 27-30 hr. for drying process. For which the initial moisture content of product was



52.29% (Wet basis) to the finished drying procedure with 14% (Wet basis) suitable for further
color painting of the handicraft product.

A low temperature drying system for local wood handicraft product using combined
heat from solar energy and burning of biomass, comparing to a regular drying method (using
direct sunlight and set up a camp fire to reduce the moisture) found that this drying system can
reduce drying time by 60.42% and reduce biomass fuel consumption by 28.09%. The water spray
system of primary aimed to reduce smoke to be released to the environment can also lessen the

CO to the atmosphere by 50.5%.



