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Resonance Condition of the Resonance Cavity and Air Gap
in the Sacred Bell of the Great King Seongdeok
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Korean bell is hung with some air gap between the bell bottom and the ground, In addition, it has a peculiar acoustic
element, so called resonance cavity below the bell, A proper design of the air gap and cavity size dramatically amplifies
the bell sound by resonance effect, Bell interior cavity, air gap and resonance cavity consist of an acoustic cavity
system, When the acoustic cavity frequency coincides with the natural frequency of the bell body, the frequency component
is significantly amplified, On the Sacred Bell of the Great King Seongdeok, this study proposes a resonance condition
of the cavity system considering air gap effect for the first time, With the exact dimension of the bell, boundary element
analysis is performed using SYSNOISE, Finally, this study reveals how the temperature in season influences the resonance
condition and proposes a concept of variable type resonance cavity, By using the variable type resonance cavity,
the cavity size is controlled on site and exact resonance is available regardless of temperature difference in season,
Keywords. Sacred Bell of the Great King Seongdeok, Acoustic Resonance, Resonance Cavity, Air Gap, Boundary
Element Analysis
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Fig. 1. Schematic configuration of the Sacred Bell of the
Great King Seongdeok.
(a) Side view, (b) Top view
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Table 1. Bell dimensions and response position.

Symbol Value [mm] Symbol Value [mm]
Dy 2,227 Hs 500
Hy 2,925 Hiy 320
He 3,030 r 200
D» 1,510 rz 850
T 203 I3 2000
Ds 1,821 4 5000

T8 2. ZAHRA oM zE
Fig. 2. Boundary element analysis model.
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Table 2. Analysis data.

Description Value
Wave speed in air 340 [m/s]
Density of air 1.2250 [kg/m’]
Source strength 13107 [m%/s]
Radius of baffle 5 [m]
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Table 3. Resonance frequencies and modes.

Frequency [Hz]
Sequence | Mode (re,2) @
SYSNOISE Measured
1 Helmholtz 24 24
o 0,0,1) 67 67
3¢ (0,1,0 114 114
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5" (0,2,0) 180 180
6" (0,0,4) 194 199
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