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ABSTRACT

Wind-driven natural ventilation has been known as an effective passive design
alternative to active ventilation system towards development of sustainable buildings.
This free source of energy needs to be fully utilized by peoples where it can be
accommodated to minimize energy consumption in which cost comes from the
process of cooling using electrical device such as air conditioning unit and exhaust
fans. This study aims to investigate the effects of various locations of upper wall
opening i.e. that connects lower floor and upper floor in two-storey building on the
ventilation flowrate. Furthermore, its crucial to evaluate the air velocity profile and
flow distribution in the two-storey building under different facades and upper wall
opening location. There were six building models involved which consist of
asymmetric openings on the building facades with different locations of upper wall
opening. Steady 3-dimensional Reynolds-averaged Navier-Stokes (RANS) equations
with the realizable k-¢ turbulence model are solved by means of computational fluid
dynamics (CFD) simulation. The computational grid is based on a grid sensitivity
analysis and the preliminary simulation results are validated based on available
literature which provides data measurement on wind tunnel experiment using Particle
Image Velocimetry (PIV) method. The results revealed that for different fagade
opening configuration, building with double inlet and double outlet recorded the
highest percentage of ventilation flow rate which was about 97.6 % compared to the
reference building models. The least was recorded by building with single inlet and
single outlet which was only 25 % which decrease 72.6 %. However, for different
variation of upper wall opening position, the biggest percentage different of volume
flowrate was building with double inlet and single outlet with 6.7 % and the lowest
was building with single inlet and double outlet with 1.9 %. Therefore, building with
double inlet and double outlet is consider as the best building model available
compare to others. For overall evaluation, upper wall opening for position 6 was
chosen as the favorable location due to high ventilation flowrate recorded based on
building model with three facades open. It clearly shows that the significant impact of
upper wall opening as airflow path between two floor level is slightly modify the
airflow penetration for indoor ventilation on two-storey building types. Finally, with
appropriate combination between fagade opening configuration and upper wall
opening positions, it significantly modified the airflow structure at the lower and
upper floor section and at once it produces better wind-induced ventilation across the
building area.
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