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Research and Development for the Local-Ventilation Technology in Residential Buildings

Abstract

In recent residential buildings rooms have become relatively airtight. As a result, the installation of 24-hour ventilation
systems has been regulated by the Building Standard Law of Japan in order to prevent so-called “sick house syndrome”.
However, where the ventilation performance of ventilation fans is only improved to secure necessary ventilation volume,
issues can arise with opening and closing of doors and windows (caused by the high pressure difference between inside and
outside of rooms) . Consequently, improved performance of ventilation openings is economically beneficial. The openings for
ventilation systems of residential buildings consist of three different parts: an outdoor part, sleeve part and indoor part.
Generally, the performances of indoor and outdoor openings have been evaluated independently, and integrated evaluation
has not been made.

In this development, we developed ventilation testing setup which closely models the actual airtightness characteristics of
residential rooms, with the aim of developing a more efficient ventilation opening. The performance of ventilation openings was
evaluated by attaching the ventilation openings to the developed equipment. In evaluating the performance, we propose a new
parameter called “effective opening area”. In the experiments, a newly designed and developed ventilation opening was used as well
as commercially available ventilation openings. The following findings were obtained:

1) An experimental setup which can simulate actual room space and airtightness was developed.

2) The newly designed and developed ventilation opening is expected to have a ventilation volume increase of 67% compared to

conventional openings with the same electricity consumption.
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