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ABSTRACT

In this study, in order to investigate whether or not the emergency broadcasting sound generated from an emergency
broadcasting speaker is clearly transmitted to the occupant through architectural sound simulation, when the loudspeaker for
emergency broadcasting is installed at intervals of 25 m according to NFSC 202 for a rectangular hallway. The sound
pressure level and speech intelligibility index were analyzed according to changes in building finishing materials. With a
reflective material finishing, sound pressure level satisfied the standard while speech intelligibility index was low. As a
result of applying the sound absorbing material finishing, clarity and speech transmission index was improved to a level

that could be understood by the occupant, whereas the sound pressure level delivered to the occupant decreased in the same
space.

Keywords : Emergency broadcasting system, Speech intelligibility, Speech transmission index, Sound pressure level,
Architectural acoustics simulation
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Table 2. Input Finishing Materials at Each Cases
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Table 1. Relationship between STI and RASTI Values and Speech
Recognition

STI & RASTI Evaluation
0~0.30 Bad
0.30~0.45 Poor
0.45~0.60 Fair
0.60~0.75 Good

0.75~1 Excellent
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Simulation Conditions Ceiling Floor Walls
Case 1 (No Abs.) Painted Plaster Surface | Marble or Glazed Tile Painted Plaster Surface
Case 2 (Ceiling) Rockphon* Marble or Glazed Tile Painted Plaster Surface
. 9 mm Turffed Pile Carpet on .
*
Case 3 (Ceiling, Floor) Rockphon Felt Underlay* Painted Plaster Surface
. 9 mm Turffed Pile Carpet on | Slotted 13 mm Gypsum Board
Case 4 (Ceil Fl Wall Rockphon*
ase 4 (Ceiling, Floor, Walls) ockphon Felt Underlay* (12%) and Mineral Wool*

* 1 Sound Absorbing Material
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Table 3. Absorption Coefficient of Input Finishing Materials in 1/1 Octave-band

Materials 63 [Hz] | 125 [Hz] | 250 [Hz] | 500 [Hz] | 1 [kHz] | 2 [kHz] | 4 [kHz] | 8 [kHz]
Painted Plaster Surface 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Marble or Glazed Tile 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02
Rockphon* 0.45 0.45 0.50 0.55 0.65 0.70 0.65 0.65
9 mm Turffed Pile Carpet on Felt Underlay* 0.08 0.08 0.08 0.30 0.60 0.75 0.80 0.80
iﬁfr‘; 1\;;2;2 Cypsum Board (12%) and 020 | 020 | 022 | 071 099 | 055 | 042 | 042

* 1 Sound Absorbing Material
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Figure 1. 3D modelling of longitudinal corridor for architectural acoustics simulation.
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Figure 2. Architectural acoustics simulation results on reverberation
time.
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Figure 3. Architectural acoustics simulation results on C80 and D50.
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Figure 4. Architectural acoustics simulation results on C80 and D50.
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Figure 5. STI distribution in 4 cases with different finishing.
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Figure 6. RASTI distribution in 4 cases with different finishing.
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Figure 9. A-weighted sound pressure level in 4 cases with different finishing.
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Table 4. Qualitative Evaluation of Architectural Sound Simulation Results
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