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Wood dust was a serious problem to the health of officers in furniture factory. The vertical uniform-
flow ventilation system was an important method for eliminating the dust. Thus, the objective of
this research is to simulate vertical uniform-flow ventilation system for dust-laden air in the
furniture factory using computational fluid dynamics technique. The parameters investigated are
vertical uniform vertical air velocity of 0.1-2.0 m/s, particle diameter of 0.1-50 pm and particle
concentration of 500-3,000 },Lm/ms. The results of simulation revealed that the particles with
diameter of 0.1-50 pm were dispersed well in a room at velocity of 0.1 m/s. The particle dispersion
decreased with an increase in velocity. It should be noted that the particle dispersion started to
decrease at velocity of 0.3 m/s and disappeared at velocity of 0.5 m/s. As expected, all particle
concentrations decreased with increasing vertical air velocity. For dust collection efficiency of thin
film of water, it was found that the collection efficiency increased with increasing particle size at the
same air velocity. When the vertical air velocity increased, the collection efficiency of particle
decreased because the particle could pass through the thin film. However, the suitable velocity for
collecting the small particle (0.1-1 pim), medium particle (1-5 pm) and large particle (5-50 pum) was
0.5 m/s. At this velocity, the collection efficiency was approximately 55%. The calcium carbonate
particle was also used in the simulation. The simulation results showed that the collection efficiency
of calcium carbonate particle was slightly higher than that of wood in all particle sizes. In addition,

the calculated energy consumption at velocity of 0.5 m/s was 3.17 kW. The escaped particles were
_collected by cyclone and filter which also installed in this system. The optimum condition for
collecting particle is also investigated to save energy consumption in vertical uniform-flow

ventilation system.





