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The present researchers carried out a field measurement in the selected urban houses in the
city of Johor Bahru in 2007. It was found that the night ventilation technique can lower the
indoor temperature effectively throughout the day, though the high humidity problem may
remain. However, the peak indoor temperatures showed still high values, which are about 30°C
to 32°C, while the nocturnal air temperature was still about 2.5°C higher than the outdoors. This
study, therefore, attempted to find the additional passive cooling strategies for lowering the
indoor temperature to the required comfort levels in these Malaysian urban houses. This study
investigates the effects of ceiling insulation and exhaust fans on the indoor thermal environment
in particular through numerical simulations using TRNSYS and COMIS. The results showed that
the ceiling insulation can reduce the peak indoor temperature by more than 2°C even when the
R-value is set to be 1. Further, the effects of three types of further ventilation assisted by an
exhaust fan were analyzed. When the rooms are ventilated by the exhaust fan with the exhaust
rate of about 3000 m%h, the indoor temperatures were reduced by up to 2°C at night. Also, the
attic ventilation alone was found to reduce the indoor temperature by about 1°C during the day
and night. As a result of the above respective analyses, the optimum combination of ceiling
insulation and exhaust fans was proposed. It was found that when the above combination is
applied to the night ventilated room, the resultant operative temperature would range between
26°C and 28°C throughout the day and well meet the required comfort range proposed by the
ASHRAE’s Adaptive Comfort Standard.




