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Favorable Reverberation Time in Concert Halls Revisited for Piano and Violin Solos
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Summary

The preferable reverberation time of a concert hall is a fundamental issue in room acoustic design. Binaural room impulse
responses (RIRs) measured with a dodecahedral loudspeaker in concert halls, where orchestra concerts are regularly held, are
used. Then, anechoic recordings of music by piano and violin, excerpts from cadenzas, are convoluted with the equalized RIR.
Next, subjective experiments are conducted to seek favorable reverberation times. Reverberance and clarity were judged by 16
music experts.
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The measuring positions: sound source (O,

FRBFH OFFIZ1.1~3.18Tdh %, Table 1IZFREF W OFETC L YL height 1.5 m) and receiver (@)
BIEOMEZ/RT, REBEOAMIZE L T, 63, 8,000, 16,000Hz
DL 7 % — TN Rl ORIRD T3 % SNIL ZFEPR T 4 72012, BREREEELZIMEL T A FI v o LY

RIHR LT, oKk, REBROMAIBHRIIEEICEE L 22 EERRIE LT ™YY, S510, 12
A ¥ — A IS OB RIS S & o TV 2720, ZOREZMIE L 72,

Table 1 MHRE L7ZISEMOFEIC L 2510 T L OE NS B AL
The dimensions and objective parameters of the 18 concert halls
(BRI B o416 © L (125,250Hz), M (500, 1,000Hz), H (2,000, 4,000Hz), 3 (500, 1,000, 2,000Hz) )

Hall Receiver Plan shape N V(m’) RT, RT, BR EDT, EDTy Cy; Cuju G, Gy Gy IACC: Hall name

A 101 Fan +rectangle 2,074 11,800 1.44 1.14 126 1.63 140 19 28 74 41 43 0.81
B 101 Fan +rectangle 1,932 9,200 126 122 1.03 129 135 26 35 51 53 638 0.63
C 101 Fan + rectangle 1,331 6,550 130 145 089 124 137 15 22 72 85 108 055
D 101 Fan +rectangle 1,945 16,290 191 1.61 1.19 197 190 23 40 38 62 7.0 0.54
21 171 159 108 183 178 -04 07 22 43 44 0.65
E 101 Shoebox +oval 2,100 10,352 1.70 1.65 1.03 1.8 168 0.1 -0.1 86 89 76 0.37  Palau de la Musica
21 (rear) 1.79 1.69 1.06 158 174 0.6 2.0 78 78 74 0.47  Catalana, Barcelona Spain
F 101 Semi-circular 1,000 10,300 1.74 1.66 1.05 190 170 04 2.1 76 95 85 0.72
102° 1.90 1.68 1.13 150 180 1.0 2.1 64 80 55 0.46
G 101 Fan + rectangle 1,318 12,500 198 1.82 1.09 1.87 163 22 30 59 95 93 0.46
21 190 1.82 1.04 169 162 -1.0 -14 55 70 42 0.34
H 101 Shoebox 1,980 11,600 2.21 195 1.13 260 208 -12 09 49 65 62 0.42  Musikhalle, Hamburg
21 215 196 1.10 250 195 -1.6 -08 59 57 46 0.39  Germany
[ 101 Shoebox 1,230 11,100 2.31 197 1.18 238 207 03 06 67 79 70 0.71
21 247 201 123 249 192 -1.1 00 43 62 56 0.63
J 101 Surround 2,008 28,000 2.17 2.12 1.02 1.75 176 02 05 72 13 74 0.57
21 229 219 1.05 208 164 -05 -01 28 42 40 0.64
K 101 Surround 2,218 21,000 1.84 224 0.82 208 221 04 05 63 61 50 0.71  Philharmonie, Berlin
21 1.97 225 088 210 225 -23 -19 25 39 31 0.46  Germany®
L 101 Fan + rectangle 2,017 25,000 2.80 2.44 1.15 267 260 17 32 65 54 73 0.53
21 278 245 1.13 237 221 -1.6 -12 47 37 46 0.27
M 101 Shoebox 1,575 15,000 2.80 244 1.15 264 256 0.8 2.4 8.1 84 9.1 0.60  Konzerthaus Grosser Saal,
21 2.89 249 1.16 252 242 -37 24 78 62 43 0.33  Berlin Germany”
N 101 Surround 2,006 21,000 2.21 247 0.89 243 235 04 19 44 63 85 0.66
21 220 252 087 222 247 -14 -1.8 33 43 42 0.28
o 101 Shoebox 1,636 15300 2.15 261 0.82 220 222 -06 09 97 102 11.7 0.33
102° 205 257 080 205 247 -24 -18 82 96 9.1 0.25
21 209 260 081 203 254 -28 -23 58 66 6.0 0.30
P 101 Shoebox 1,680 15,000 2.82 294 096 3.11 288 -1.8 03 93 89 82 0.42  Grosser Musikvereinssall,
21 301 3.06 098 342 313 43 -40 72 76 56 0.32  Vienna Austria”
Q 101 Shoebox 1,148 10,000 221 295 0.75 237 278 -1.6 -07 54 81 85 0.67  Dvortak Hall, Prague Czech
21 230 3.00 077 1.85 269 -43 -33 67 67 6.7 0.45
R 101 Shoebox 440 2,150 1.56 129 121 191 141 1.8 25 11.8 11.5 11.0  0.36  Konzerthaus Kleiner Saal,
21 (Chamber hall) 1.56 128 122 159 124 26 32 104 92 89 0.38  Berlin Germany
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for piano and violin.
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