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This study aims to create cool microclimates in semi-outdoor residential spaces using evaporative
cooling methods. This study presents a method for predicting the distribution of cool air and develops

a new evaporative cooling system for residences.

For a semi-enclosed space consisting of evaporative cooling systems, it was found that air temperature
tends to decline when the predominance of a certain wind direction is weak, which implies the
appearance of multiple wind directions. Therefore, a method for predicting the distribution of cool air
was developed by superimposing air temperature distribution images, which were analyzed through
computational fluid dynamic simulations using Reynolds Averaged Navier-Stokes model, considering
the frequency of appearance of various wind directions. The simulated results for the distribution of

cool air showed good agreement with the actual measurement results.

Next, in order to develop an evaporative cooling system for a residential usage, named “Passive
Cooling Louver,” photocatalyst and porous particulates were combined to enhance water distribution
on the slat surfaces. Slats were arrayed horizontally in order for the water to be drained through
gravity, and the opening ratio was set with the consideration to solar shading while maintaining low
resistance to air flow. A surface heat transfer model was developed for the louver based on the porous
media model, which provides the mean convection heat transfer ratio and the coefficient drag force per
unit volume. The developed model was applied for a numerical simulation for predicting the

microclimate.

Finally, semi-outdoor spaces were designéd using the developed Passive Cooling Louvers for a
developing residential area. The microclimate and the cool air temperature distribution for the area
were simulated using the proposed method. The results of the simulation showed that the proposed
method can be used to design semi-outdoor spaces considering the cooling effect of Passive Cooling

Louvers.
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A research on microclimates formed by evaporative cooling methods for semi-outdoor space in a detached
house
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