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Acoustic characteristics of sound field in partially opened rooms
-Emphasis on horizontal coupling of diffuse and non-diffuse field-
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Abstract

Large span spaces have been widely used for various purposes including sports events in other countries. Due to increasing
demands on multi-purpose use of such spaces, recently built large span sport facilities such dome stadiums have been required
to accommodate sport events as well as performing events. Also, retractable ceilings and/or walls were generally adopted in
those spaces for providing various event conditions. It seems obvious that the openings between diffuse fields and free field
may cause difficulties in the acoustic design of such spaces.

In the present work, the acoustic characteristics of non-diffuse field has been investigated using 1/10 acoustic scale models.
It was found that RTs at low- and mid-frequencies decayed faster than those at high-frequencies as the percentage of opening
area increased. The decay rate of RTs at high frequencies were not influenced by increasing the area of an opening. Also high
dependence of EDT on the percentage of opening area was observed at all frequency range. D50 was not improved by increasing
the area of an opening up to 125% and then sharply increased. The application of Schroeder integration to evaluate the reverberation
charateristics of coupled spaces may not be proper, since non-exponential decay process with double or triple decays of those
spaces can not be properly defined. EDT seems more appropriate to predict reverberation at the early acoustic design stage of
acoustically coupled spaces.
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