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Acoustical Design of the Siiki Hall of Kyushu University
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Summary

Siiki Hall, which was planned to be one of the largest convention halls of domestic universities with about 3,000 people
capacity, was designed to divide for lecture rooms using 4-pairs of lifting walls and sliding walls, and was required to apply for
classical concert. Nevertheless, it was almost half circle ground plan which came with many difficulties to achieve acoustically
preferable condition. For the purpose, acoustical checks and verifications using computer simulations and 1/10 scale acoustical
model experiments were conducted; furthermore, thin broadband sound absorbing structure and PRD diffuser were developed.
Moreover, auralization test of the hall was executed.
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Various modes of Siiki Hall (from the left: 3,000 seats w/o stage enclosure, 1,000 seats with stage enc., divided for 1,000 seats hall w/o
stage enc. and five lecture rooms, 1,800 seats with stage enc.)

Fig. 1

Photo 1 Bl (7 : 3,000/ 702, 4 11,0000 7 >4 — M)
Inside of Siiki Hall (left: 3,000 seats w/o stage enc., right: 1,000 seats with stage enc.)
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Design drawings of Siiki Hall (upper: ground plan, lower: longitudinal section) . Design changes based
on our proposal are written in red.
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Ray construction on early reflection PRI 2 & F i P E D FEF LT B
distribution of original design (upper: Ray diagram on reflection from walls and ceilings using 3-D CAD
gland plan, lower: longitudinal section) simulation. Reflections from curved ceiling are concentrated on the stage.
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Ray construction on early reflection SPL simulation on reflection from cylindrical diffuser using FDTD method.
distribution of alternative design (upper: Incident plain wave (upper) strikes the diffuser (middle), nevertheless
gland plan, lower: longitudinal section) the wave front of its reflection is almost maintained (lower).
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Photo 2 PRDILHIE (
PRD diffuser (left: scale model experiment at anechoic chamber, right: attached in real hall)
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1/10 scale model experiment (left: inside of the scale model, right: operating condition)
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An example of reflectogram received on stage (left: both of ceiling A and back wall are reflective, right: ceiling
A is covered with PRD diffuser and back wall is absorbed)
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An example of reflectogram received on stage (left: original architectural design, right: the inclination of ceiling
B is changed)
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