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Chapter 5. Measurement resluts and the analysis results
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Comparison of the calculated results and the measured results
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Validity of the result via the numerical calculation
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Fig. 5-1 The examined field for the results shown in Fig. 5-2.
' Monitoring distance; 3m, Mixing console; Type A.
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Fig. 5-2

Fig. 5-3
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Frequency responses at the listening position shown in Fig. 5-1. The
mixing console does not exist. The black thick line; calculated response
via the BEM. The black thin line; measured result in a two-dimensional
anechoic chamber. The gray line; measured result in a hemi-anechoic
chamber. The 0dB indicates the response of the direct sound. The calcu-
lation was conducted at 1/24 octave intervals, and the measured results
are plotted as the averaged value in 1/24 octave bands. The gray area
shows areas of no confidence for the measurement resulits.
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Frequency responses at the listening position shown in Fig. 5-1. The
mixing console Type A is inserted. The black thick line; calculated
response via the BEM. The black thin line; measured result in a two-
dimensional anechoic chamber. The gray line; measured result in a hemi-
anechoic chamber. The 0dB indicates the response of the direct sound.
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Correspondence between the two-dimensional modeled field and the three-dimensional field
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Fig. 5-4 The relationship between the source position and the sectional shape of a field.
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Table 5-1  Conditions for numerical analyses which results are shown in Figures 5-5 to 5-11.

oy i - L from L : —
Fig. 5-6 30deg. 1 1 b-b' (£-f) front
Fig. 5-7 60deg. 0 T c-c' (e-e") T
Fig. 5-8 90deg. 0 T d-d' t
Fig. 5-9 120deg. a-a' rear e-¢e' (c-c) rear
Fig. 5-10 150deg. 0 0 ££ (b-b") 0
Fig. 5-11 180deg. 1 0 - -
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Fig. 5-5 Frequency responses at the listening posi-
tion. The source is located at Odeg. a) 6.0m
width of the mixing console, b) 3.0m width
of the mixing console, ¢) 1.0m width of
the mixing console. The black solid line;
measurement result. The gray solid line;
calculated result on the section a-a’ (source
is located at the front position). The 0dB in-
dicates the response of the direct sound. The
calculation was conducted at 1/24 octave in-
tervals, and the measured results are plotted
"as the averaged value in 1/24 octave bands.
The gray area shows areas of no confidence
for the measurement result.
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Frequency responses at the listen-
ing position. The source is located at
30deg. a) 6.0m width of the mixing
console, b) 3.0m width of the mixing
console, ¢) 1.0m width of the mixing
console. The black solid line; meas-
urement result. The gray solid line;
calculated result on the section a-a’
(source is located at the front posi-
tion). The gray dashed line; calculat-
ed result on the section b-b’ (source
is located at the front position). The
0dB indicates the response of the di-
rect sound.
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Frequency response @L.P. : Type A, 60deg
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Frequency responses at the listen-
ing position. The source is located at
60deg. a) 6.0m width of the mixing
console, b) 3.0m width of the mixing
console, ¢) 1.0m width of the mixing
console. The black solid line; meas-
urement result. The gray solid line;
calculated result on the section a-a’
(source is located at the front posi-
tion). The gray dashed line; calcu-
lated result on the section c-c’ (source
is located at the front position). The
0dB indicates the response of the di-
rect sound.
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Fig.5-8  Frequency responses at the listen- Fig.5-9  Frequency responses at the listen-

ing position. The source is located ing position. The source is located at
at 90deg. a) 6.0m width of the mix- 120deg. a) 6.0m width of the mixing
ing console, b) 3.0m width of the console, b) 3.0m width of the mixing
mixing console, ¢) 1.0m width of console, ¢) 1.0m width of the mixing
the mixing console. The black solid console. The black solid line; meas-
line; measurement result. The gray urement result. The gray solid line;
solid line; calculated result on the calculated result on the section a-a’
section a-a’ (source is located at the (source is located at the rear posi-
front position). The gray dashed tion). The gray dashed line; calculat-
line; calculated result on the section ed result on the section e-¢’ (source is
d-d’ (source is located at the front located at the rear position). The 0dB
position). The 0dB indicates the re- indicates the response of the direct

sponse of the direct sound. sound.
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Frequency responses at the listen-
ing position. The source is located at
150deg. a) 6.0m width of the mixing
console, b) 3.0m width of the mix-
ing console, ¢) 1.0m width of the
mixing console. The black solid line;
measurement result. The gray solid
line; calculated result on the section
a-a’ (source is located at the rear po-
sition). The gray dashed line; calcu-
lated result on the section f-f’ (source
is located at the rear position). The
0dB indicates the response of the di-
rect sound.
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Frequency responses at the listen-
ing position. The source is located at
120deg. a) 6.0m width of the mixing
console, b) 3.0m width of the mixing
console, ¢) 1.0m width of the mixing
console. The black solid line; meas-
urement result. The gray solid line;
calculated result on the section a-a’
(source is located at the rear posi-
tion). The 0dB indicates the response
of the direct sound.
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Table 5-2  Correspondence between the numerical result using a two-dimensional modeled
field and the three-dimensional conditions.

VG; very good, G; good, NG; no good
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Fig. 5-12  The confidence source positions correspond-
ed with the two-dimensional numerical anal-
ysis. The width of a mixing console is 6.0m.
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Fig. 5-13  The confidence source positions correspond-
ed with the two-dimensional numerical anal-
ysis. The width of a mixing console is 3.0m.
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Fig. 5-14  The confidence source positions correspond-

ed with the two-dimensional numerical anal-
ysis. The width of a mixing console is 1.0m.
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Frequency response at the listening position
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Effect of the shape of a mixing console
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Fig. 5-15 The modeled field for the results shown in Figures
5-16 and 5-17.
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Fig. 5-16  Frequency responses at the listening position with
or without the mixing console. Responses were
calculated at 1/24 octave intervals via the BEM.
The 0dB indicates the free sound field response.
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Fig. 5-17  Frequency responses at the listening position
with or without the mixing console. Responses
were measured in a two-dimensional anechoic
chamber. Results were averaged at 1/24 octave
intervals. The 0dB indicates the free sound field
response. The gray area indicates areas of no
confidence.
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Fig. 5-18  The modeled field for the results shown in Figures 5-19 to 5-22.
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Fig. 5-19  Frequency responses at the listening position
from three different distances of the source. The
Type A mixing console is inserted. Responses
were calculated at 1/24 octave intervals via the
BEM. The 0dB indicates the free sound field re-
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Frequency response : BEM, The mixing console does not exist.
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Fig. 520  Frequency responses at the listening position
from three different distances of the source. No
mixing console is inserted. Responses were cal-
culated at 1/24 octave intervals via the BEM.
The 0dB indicates the free sound field response.
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Fig. 5-21  Frequency responses at the listening position
from three different distances of the source. The
Type A mixing console is inserted. Responses
were measured in a two-dimensional anechoic
chamber. Results were averaged at 1/24 octave
" intervals. The 0dB indicates the free sound field
response. The gray area indicates areas of no con-
fidence.

Frequency response : measured, The mixing console does not exist.
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Fig. 5-22  Frequency responses at the listening position from
three different distances of the source. The Type A
mixing console is inserted. Responses were meas-
ured in a two-dimensional anechoic chamber. Re-
sults were averaged at 1/24 octave intervals. The
0dB indicates the free sound field response. The
gray area indicates areas of no confidence.
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Spatial distribution of the sound pressure level
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Sound intensity flow
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Sound intensity flow ; Mixing console, Type A
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Fig. 5-27  Sound intensity flow around the listening position (L.P.). The mix-
ing console, Type A is inserted. Results are calculated for a) 50Hz,
b) 100Hz, c) 200Hz at 0.1m x 0.1m mesh points. The source is
located at 3.0m distance from the receiver (L.P.) with 10-degrees
elevation angle. The length of the arrows is in proportion to the
square root of the intensity value. The back ground’s gray lines in-
dicate contours of the sound pressure level at 3dB intervals.




Sound intensity flow ; Mixing console, Type B
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Fig. 5-28  Sound intensity flow around the listening position (L.P.). The mix-
ing console, Type B is inserted. Results are calculated for a) S0Hz,
b) 100Hz, ¢) 200Hz at 0.1m x 0.1m mesh points. The source is
located at 3.0m distance from the receiver (L.P.) with 10-degrees
elevation angle. The length of the arrows is in proportion to the
square root of the intensity value. The back ground’s gray lines
indicate contours of the sound pressure level at 3dB intervals.




Sound intensity flow ; Mixing console, Type S
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Fig. 5-29  Sound intensity flow around the listening position (L.P.). The mix-
ing console, Type S is inserted. Results are calculated for a) 50Hz, b)
100Hz, c¢) 200Hz at 0.1m x 0.1m mesh points. The source is located
at 3.0m distance from the receiver (L.P.) with 10-degrees elevation
angle. The length of the arrows is in proportion to the square root
of the intensity value. The back ground’s gray lines indicate con-
tours of the sound pressure level at 3dB intervals.
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