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The main objective combination of passive cooling methods for hot and humid climates in terms of
thermal comfort. Based on a comprehensive overview of passive cooling methods (Chapter 2), this study
focuses on the combination of natural ventilation and phase change materials (PCMs) and evaluates their
cooling effect on residential buildings. The proposed comprehensive floor cooling system comprises
window systems, window-opening controls, and PCMs for naturally ventilated buildings. Chapter 3 shows
that the horizontal pivot window led to inflow to the occupied level regardless of the outdoor conditions.
Although it reduced air velocities near the floor and the heat transfer coefficient on the floor, the increase
in thermal storage owing to the PCMs had a greater effect on the retention of the floor cooling effect,
compared with the effect of the window design. Therefore, Chapter 4 analyzes the measures to ensure the
thermal storage effect of the proposed system. The thermal storage effect of latent heat with an appropriate
phase change temperature is particularly influential in lowering the floor surface temperature during the
daytime. Meanwhile, in Chapter 5, the air velocities that ensure the solidification of the PCMs in the
underfloor space were found to be a key parameter during nighttime, and the thermal storage was
maximized when the operational schedule of the underfloor ventilation was controlled by the outdoor
temperature. Regarding the indicator of the phase change of the PCM (Chapter 6), the daily maximum and
minimum ambient temperatures of the PCMs significantly affected the maximum and minimum liquid
fractions, respectively. Thus, it can be a useful guideline for selecting an appropriate phase change
temperature. Finally, the optimum window-opening control analyzed in Chapter 7 shows that the thermal
storage effect of the PCMs using night ventilation extended the thermal comfort period and reduced the
cooling load in the morning. As the outdoor air temperature increased, the outdoor wind speed tended to
increase, and the ventilative cooling compensated for the increased room temperature. When these findings
for the combination of natural ventilation and PCM were applied, occupants in hot and humid climates

can spend most of the year comfortably, while reducing energy consumption.
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