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A study on the design of ensemble reflector in a concert hall
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ABSTRACT: Stage in classical shoebox type concert hall is placed and occupy one side of the hall and have much
early reflections from surrounded walls and ceiling nearby. On the other hand stage in vinyard terrace concert hall,
which is surrounded by terrace seats instead of walls and ceiling, has lack of early reflections which may cause
lack of communications among the players. Vinyard hall stage is enclosed with terrace seats front walls, while the
players located on the stage riser keep the walls off as the walls have limited heights. Ensemble reflector installed
above the stage is an effective way for the players to monitor the sound produced on the stage. That may help
achieving a good ensemble of the performance. Ensemble reflector over the stage of a large vinyard terrace hall
of 2,000 seats was designed with the variables of the location, the shape and the area. The effectiveness of the
ensemble reflector is verified with the parameter of stage support.
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Fig. 4. Stage reflector on the wall. Fig. 5. Stage reflectors.
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(c) Concave shape reflector

Fig. 7. Shape of ensemble reflector.
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Fig. 8. Height of ensemble reflector.
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Fig. 9 Size of ensemble reflector.
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Table 1. Settings of simulation software.

Item Settings
1 Number of rays 100,000 rays
2 Impulse response length 3,500 ms
3 | max. number of reflections 2,000
4 Power level 90 dB
5| Number of sound sources 1
1° Floor 56
6 | Number of receiver points | 2™ Floor 17
Stage 6
7 number of 3D surfaces 4913
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(a) Stage support value at various locations on the
stage (Stage reglector at 10 m)
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Fig. 10 Stage support due to the height of ensemble
reflector.
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Table 2. LF value changes due to the ensemble
reflector.

P1|P2| P3| P4| P5| P6| P7| P8 | P9 |Average

Concave

9.5118.027.0 9.3|32.5/33.5/20.1{20.0,10.7, 20.1
shape

Convex
shape

No
reflector

10.5/20.0128.5[11.0,35.035.021.5/20.1|13.5| 21.7

11.5/20.1]29.0,11.036.036.0,24.5(21.0/15.5| 22.7

Table 3. Stage support values and the size of
reflector.

Stage no Size of ensemble reflector
Support | reflector | 135m | 110m® | 80.5m’
STeary -18.95 -14.72 -14.97 -15.52
STate -13.63 -13.17 -13.32 -13.45
STiota -12.50 -10.87 -11.06 -11.34
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