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ABSTRACT

209665

The objective of this research was to study the drying kinetics equation of
lumber consisting 3 types of woods; Rosewood(hardwood), Terminaliawood(medium
hardwood) and Teakwood(softwood). The models evaluated in this kinetic equation
included theoretical, semi-theoretical and empirical drying equations. The models
represented the effective diffusion coefficient and drying constants as a function of
temperature and relative humidity. In addition, the effect of temperature and relative
humidity on drying time were investigated and the true density data of woods was
fitted as a function of moisture content of product. Furthermore, the simulation was
made to compare with the experimental results. The experiments were carried out
under the drying condition involving the temperatures of 50-80 °C, relative humidities
(RHs) of 30-70% and a constant velocity of 1 m/s. Samples with the initial moisture
content of 16-28% d.b. and the size of 10-11 cm in width, 17-18 cm in length and 18
cm in thickness, were dried to the final moisture content of 12% d.b.

For all models, the kinetic model in terms of polynomial equation provided
the best fit of the data and the effective diffusion coefficient and drying constants
increased as the temperature increased and decreased as the relative humidity
increased. It was also found that Teakwood was dried in hot air faster than
Terminaliawood and Rosewood, respectively. The linear equation was found to
predict the true density relative well. For the influents of temperature and relative
humidity on drying time, it was found that the drying time decreased as the
temperature increased at a constant relative humidity, and increased as the relative
humidity increased at a constant temperature, especially at the range of high relative
humidities of 50-70%. From the simulation results, it presented the drying time with
more accurancy in an early and last period of lumber drying.





