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Innovation of architectural acoustics designing process based on the concept of
ensemble averaging technique
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To improve acoustic conditions in built environments, theoretical,
computational and experimental investigations are conducted. The theoretical basis of the
measurement method for sound absorption characteristics of materials using the ensemble averaging
technique (EA method) is presented. Applicational experiments of EA method are conducted in various
rooms revealed EA method"s robustness. A new system to measure sound absorption of complicated
porous bricks is developed and experiments using the system show satisfactory agreements with those
measured by the impedance tube method. Three dimensional PU sensor is expected to bring innovations,

while insufficient information is presented, so far. A practical calibration method with an
impedance tube is proposed and several applications are conducted to show the sensor®s fundamental
potential. Several room acoustics simulations by FEM revealed that appropriate shapes and
absorptions are indispensable to establish good acoustics.
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