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Abstract
173404

Major of 700 rubber cooperatives in Thailand reside in the south. These cooperatives
produce ribbed smoked sheets (RSS) using fuelwood as a source of heat supply. From preliminary
study, it was found that these cooperatives used the fuelwood inefficiently. Heat from the wood
combustion was largely drained through a draft tube as it contained a large amount of smoke particles
which were thought to darken the rubber sheets and, hence, devalue the price. This resulted in a
huge loss of energy. If the loss is to reduce, a means of removing or reducing fhe smoke particles
needs to be investigated so that all the combusted gas can be used without excessive darkening of
the rubber sheets. This is the main objective of this research project. A rubber smoking room buiit in
year 1994, so-called 1994 model, was selected as a model for modification. The modification cost
must be minimized, otherwise the rubber smoking operators are not able fo afford it. In the first step
of this research, smoke particle size distribution and concentration were experimentally determined. It
was found that major of the particles was in the 1-micron range and the concentration depended
strongly on moisture content of the wood. A self-designed wire-cylinder electrostatic precipitator
(ESP) was selected to be the collection device as it had high efficiency and low pressure drop. Gas
fiow in the current empty smoking room was modeled by FloVent, a CFD package. Modification of
the smoking room was also carried out by FloVent modeliing. 1t was found that increasing number of
ventilating lids on the ceiling helped improvement of gas flow and temperature distribution in the room.
Nevertheless, the improvement was not utterly clear as the flow depended strongly on the gas outlets
on the floor which were left untouched. Two experiments in the modified room, with and without
ESPs, were carried out. Results showed that the color of the rubber sheets dried in the room
equipped with ESPs was clearer than normally dried rubber sheets. The rubber sheets dried in the
room without ESPs was, however, slightly darker but it could still be sold as 3rd-grade RSS without
price devaluation. Fuel consumption was reduced from 856 kg per ton of dry sheet to 586 kg per ton
of dry sheet, or 31.5%. This would save the fuel cost of about 100,000 Baht per year for the
production capacity of 500 ton per year (calculated using fuel price at 0.80 Baht per kilogram).
Quality of the dried sheets is improved as well. An indirect benefit of the modified room is the
reduction of health risk of worker as all the exhaust gas is now drained to the ambient outside of the
factory without any leakage to the workplace environment. The payback period is 3.5 years if all

rooms are to be modified.



