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The objective of this research is to study the vertical uniform-flow ventilation system for dust
laden-air. The apparatus is designed and constructed for investigating the parameters, namely, the
vertical uniform-flow, velocity of disturbing air in the room, the opening fraction of floor area and the
wall height of the room , which affect the system perfermance. Furthermore, the CFD (Computational
Fluid Dynamics) method is also used to study the behavior of three dimensional air flow in the

ventilated room. The CFD consists of solving a set of conservation equations, namely, equation of

continuity and equation of motion.

When the concentration of each particle size is considered, the investigation of the vertical
air velocity revealed that as the vertical air velocity increases, the concentration of large refugee
particles (> 1 micron) at the top of the room decreases. On the other hand, the concentration of small
refugee particles (<1 micron) decreases when the vertical air velocity is 0.3 m/s but increases slightly
at the vertical air velocity of 0.6 m/s. When the overall concentration of particles is considered, it is
found that the overall ventilation efficiency increases with an increase in the vertical air velocity.
When the concentration of each particle size range is considered, the effect of velocity of disturbing
air in the room reveals that as the velocity of the disturbing air increases, the concentration of particle
refugee at the top of the room increases. When the overall concentration of particles is considered, it
is found that the overail ventilation efficiency decreases with an increase in the velocity of disturbing
air, Finally, it is found that the ventilation efficiency noticably decreases as the openign fraction of the
room floor area decreases. In the air flow simulation of the ventilation system, for inlet air velocity of
0.1, 0.33 and 0.48 ni/s with an obstacle in the middle of the room, the results show ihat the

calculated velocity profiles are significantly affected but are in fair agreement with of the

experimental ones.



