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The purpose of this research is to develop design guidelines for stack ventilation in medium-sized houses
in Bangkok, Thailand, through the use of CFD (Computational Fluid Dynamics).

Initially, a 4-bedroom house located in a suburban area of Bangkok was selected as a case-study house.
The indoor and outdoor thermal/airflow conditions were measured and recorded on site in order to compare and
calibrate the measurement results with that simulated by the computer program. Once a calibrated model was
obtained, the model was then used further for analyses of 2 design options; with and without attic heat gain. For
each option, 6 characteristics of stack were tested. The most efficient stack design was then applied to the case-
study house in terms of a design prototype. Finally, post-retrofit evaluations of stack were performed using 2
different outdoor conditions; with and without the outside wind.

The results indicate that, at the time of no wind and no cross ventilation, roof stack helps increase the air
exchange rate by 25 times (i.e., from 0.07 ACH to 1.76 ACH). The air exchange rate will also increase if the
surrounding is cooler by designing proper landscape. Even that, the relative indoor air speed will not significantly
increase. However, the efficiency of natural ventilation depends not only upon the use of stacks, but also good
design of in lets and outlets, which generates effective cross ventilation. Additionally, this study suggests that,
despite the outdoor wind, if cross ventilation is neglected, stack ventilation alone is not ar effective means of

cooling the space.





