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£  |hcad-Right|37.70 |26.94| 22.96| 37.68 | 78.23 | 77.60 | 75.10 | 72.60 | 70.00
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Analysis of answers over sounds
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i [REL Rk o deten ) 001 | 002 | 004 | 006 | 0.08 0.1
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4 310NR & 9 ZH it % ¢

Noise Rating Curve

1/3 Octave band mid-frequency (Hz)

31.5 63 125 | 250 | 500 1K 2K 4K | sK
) head-Left | 41.07 | 68.63 | 64.71 72.63 | 74.05 | 72.80 | 72.85 | 69.92 | 79.01
285 % £ |headRight| 41.89 | 67.87 | 6573 | 71.86 | 7527 | 71.22 | 68.96 | 67.48 | 72.78
75 % Mic01 4375 | 68.00 | 66.19 | 74.38 | 77.44 | 66.78 | 70.04 | 79.28 | 66.90

% 3 11INC & g 2% 5% -
Noise Criterion 1/3 Octave Band Center Frequency (Hz)

47 36 29 22 17 14 12 11
> m head-Left | 68.63 | 64.71 | 72.63 | 74.05 | 72.8 | 72.85 | 69.92 | 79.01
. "?lj ; ; head-Right| 67.87 | 65.73 | 71.86 | 75.27 | 71.22 | 68.96 | 67.48 | 72.78
=i Mic01 68 66.19 | 7438 | 77.44 | 66.78 | 70.04 | 79.28 | 66.9
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Microphone
Mic01 Mic02

Model

odel Number G.R.A.S 40AE PCB 378B02
Diameter 1/2 in 1/2 in
Sensitivity: 50 mV/Pa 47.39 mV/Pa
Frequency range: 3.15 Hz - 20 kHz 3.15 Hz to 20 kHz (£2 dB)

Preamplifiers
Mic01 Mic02

Model

odel Number G.R.A.S 26CA PCB 426E01
Diameter 1/2 in 1/2 in
Gain (Attenuation) -0.05 dB -0.05 dB
Frequency Response (+0.1dB) 2 to 200k Hz 6.3 to 125k Hz
Electrical Noise (A-weight) <22uVvV <2.8uVv
Electrical Noise (Linear) [1] <6uv <5uv
Output Voltage (Maximum) +8 Vpk +7 Vpk

. -40 to +176°F -40 to

T ture R -40 to +85

emperature Range 0 C 180°C
Output Connector BNC Jack BNC Jack
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# 3.13 # B % i (Artifical Head)4L 1% %

Technical data - HMS III.L

Measurement unit

Transmission range:

20 Hz - 20kHz: +0.1 dB; 3 Hz - 20kHz: -3 dB/+0.1 dB

Dynamic range (linear):

96 dB

Cross-talk attenuation

96 dB

Sum of harmonic equalization and noise

component (THD+N) at 124 dB:

100 Hz: <0.06%
1kHz: <0.02%
5kHz: <0.02%

Inherent noise:

<15 dB (Lin)

Nom. SPL (selectable):

94 dBspr, 104 dBspr, 114 dBspr, 124 dBspL

Headroom (electr.):

6 dB (except in measuring range 144 dB)

Max. SPL:

124 dBspr (+6 dB headroom)

Equalization modes:

linear (Lin), independent-of direction (ID), free-field (FF),
diffuse-field (DF), user-defined (USER)

Directional pattern:

corresponds to the structurally averaged directional pattern of
the human outer ear to IEC 959

Analog component

Microphone:

1/2" electrostatic microphone, 200 V polarization voltage

Filters:

highpass 1" order 200 Hz (5%), passive
highpass 5th order 222 Hz (5%), active

Digital component

Signal processor:

Motorola DSP56301 (66Mips)

A/D converter:

64-fold oversampling

Sampling rate:

Internal 44.1 kHz, 48 kHz; externally synchronizable via
AES/EBU signal 32 kHz, 44.1 kHz, 48 kHz

Data format:

AES/EBU IEC II-Subcode adjustable. 24-bit or 16-bit format
with noise shaping selectable

Power supply (no-break, switching between external and internal supply, incl. "smart charge" electronics)

External power supply unit - PSH 1.1

Input voltage:

100 V-250 VAC 47 Hz 63 Hz

Max. input current

1.6 Aat 100 VAC

Output voltage/current:

15 VDC, 4A

DC output:

XLR 4-pin

External DC supply:

12 VDC (9 V - 34 V e.g. vehicle circuit or power pack)

Internal DC-supply:

Rechargeable battery NiCd, 12 V, 1.6 Ah

Charging procedure:

Fast charge (max.2.5h), conservation charge

Op. time w. rechargeable battery:

typ. 2.5 h (without Remote Control RC V)

Current, Power:

Charging and operating: 2 A/ 24 W

Remote control software HUS 1.1 or as option

Operation: Remote Control RC V
Interfaces

Digital 1/0 2 x AES/EBU, XLR 3-pin
RS232: D-SUB 9-pin

DC input: 1 x XLR 4-pin

Environmental conditions

Operating temperature range:

0°C -50C, 32°F - 122°F

In-store temperature range:

-20°C -70C, -4°F - 158°F

Housing (Head-and-shoulder unit)

Overall dimentsions (WxHxD):

465 mm x 400 mm x 180 mm

Weight:

5.6 kg
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% 3.14 % i i $59 B (SQlab I 4#4% 4

SQLab I System data

Number of modules:

max. 11

Number of channels

max. 66 (Variable: number of modules x 2 or 6 resp.)

Summation sampling rate:

1280 kHz

Input filter:

digital FIR-filter with linear phase response

Signal resolution:

18 bits, 16 bits transferred, 18-24 bits

Power supply

Power supply:

DC input, 10,5 V - 18 V, no break

Internal rechargeable battery:

min. 60 s

Notebook (optional):

built-in power supply, standard voltage: 12 V - 25,5 V (default),
max. 100W

Power consumption:

100 W (measured with ten DIC 20 modules w/o notebook)

DC Input:

XLR, 6 pin male

DC Output:

XLR, 4 pin female

Environmental conditions

Operating temperature:

-20°C - 40°C (MMM III only)

In-store temperature:

-20°C - 60°C (MMM III only)

Battery Charging temperature:

0°C - 40°C (MMM III only)

Emitted noise:

<40 dB(A) (disconnectable fan)

Notebook attachment:

various attachments according to type of notebook

SCSI connection:

68 pin, wide SCSI, wide SCSI (20 MB/s)

IEEE 1394 connection:

6 pin

Housing

Overall dims. (WxHxD) MMM III without

belt holder / seat protection:

360 mm x 165 mm x 380 mm

(14.04" x 6.43" x 14.82")

Overall dims. (WxHxD) MMM III with belt

holder / seat protection:

383 mm x 221 mm x 390 mm

(14.94" x 8.62" x 15.21")

Weight MMM III (excl. modules / belt holder / seat protection / SCSI covering cap):

8,45 Kg (18.61 Ib)

Weight (only belt holder / seat protection / SCSI covering cap):

[1,62 Kg (3.57 Ib)
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315 e BEP SRR BoRS ®

ERAE Device SPL (dB)| A-weight (dBA) | Loudness(soneGF) | Sharpness(acum)
Head-Left 56.95 27.41 0.637 0.495
Head-Right 56.7 25 0.451 0.631
Room-1 BRF
oom "HE Mic01-GRAS| 657 27.07
Mic02-PCB | 64.16 27.5
Head-Left 48.95 35.18 1.69 0.857
Room-2 o Head-nght 48.55 352 1.68 0.857
Mic01-GRAS| 67.65 35.47
Mic02-PCB | 70.28 35.46
Head-Left 45.2 22.84 0.309 0.274
o Head-Right | 45.21 22.07 0.273 0.314
Rooms3| & = 1 B Iic01-GRAS| 65.56 32.11
Mic02-PCB | 64.75 31.67
Head-Left 59.46 32.8 1.36 0.719
Room-4| # )% % Head-nght 59.47 32.85 1.36 0.751
Mic01-GRAS| 67.35 33.13
Mic02-PCB | 68.06 3291
FPrZFF F % (A-weighting)
c;(o’ B Head-Left
©
B Head-Right
m Mic01-GRAS
B Mic02-PCB

Room-1

%

L

Room-3

I e

Room-4

B3.15 e GR35 A2 & ik Ripl2 4Bl dBAA B
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197

R1-listening room ( 0.00-10.00 s).FFT (4096,50.0%,HAN). L/dB[SPL]
|
/'&\ I 70
Left 40
—— A\ Right
— — ———__ MicO1 20
- @ SN L4 Mic02
v A A 1 |’..m 0
20 50 100 200 flHz 1000 2000 5000 10k 20k
R2-reverberation room ( 0.00-10.00 s).FFT (4096,50.0%,HAN). L/dB[SPL]
| 70
T
—~ Left 40
— ] Right
e~ —— Mic01 20
(b T N Mic02 0
T P g, | P
20 50 100 200 flHz 1000 2000 5000 10k 20k
R3-ntu theatre (0.00-15.55 s).FFT (4096,50.0%,HAN). L/dB[SPL]
| 70
—_— T
Left
Right 40
— \&‘&W%\é\[\\l\ A Mic01 20
O] A AW%M b Mic02 0
Az A N S e ST ) A |
20 50 100 200 flHz 1000 2000 5000 10k 20k
R4-KHS theatre ( 0.00-10.00 s).FFT (4096,50.0%,HAN). L/dB[SPL]
I 70
. I
o~ Left
———— Right 40
iy = MicO1 20
- @ — Mic02
R e T~ sy T Y 0
20 50 100 200 flHz 1000 2000 5000 10k 20k
F3.16 = B3 B2 Rk HR@SEE 02 FE0) 5% LHEA).Y 33 2R
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Frequency

Frequency

Frequency

(H2) Device SPL (dB) (H2) Device SPL (dB) (H2) Device SPL (dB)
Head-Left 56.94 Head-Left 56.37 Head-Left 56.69
315 Head-Right | 56.69 250 Head-Right 56.16 oK Head-Right | 56.37
' Mic01-GRAS| 65.38 Mic01-GRAS 61.16 Mic01-GRAS| 61.04
wE Mic02-PCB | 63.15 Mic02-PCB 60.75 Mic02-PCB | 60.57
(l\JI—R?(; Head-Left 57.4 Head-Left 55.99 Head-Left 57.13
(NC 70) 63 Head-Right | 57.14 500 Head-Right 55.81 K Head-Right | 56.94
Mic01-GRAS| 62.97 Mic01-GRAS 64.14 Mic01-GRAS| 61.37
Mic02-PCB | 62.19 Mic02-PCB 61.97 Mic02-PCB | 61.08
Head-Left 58.38 Head-Left 56.53 Left 57.06
125 Head-Right | 58.12 1K Head-Right 56.28 8k Right 56.82
Mic01-GRAS| 63.15 Mic01-GRAS 63.79 Mic01 60.72
Mic02-PCB | 62.44 Mic02-PCB 62.67 Mic02 60.9
Frequency . Frequency . Frequency .
(Hz) Device SPL (dB) (Hz) Device SPL (dB) (Hz) Device SPL (dB)
Head-Left 57.19 Head-Left 56.15 Head-Left 57.42
315 Head-Right | 56.96 250 Head-Right 55.99 oK Head-Right 57.2
' Mic01-GRAS| 64.19 Mic01-GRAS 63.96 Mic01-GRAS| 65.09
mE Mic02-PCB | 62.77 Mic02-PCB 61.69 Mic02-PCB | 63.63
’l\;R 80 Head-Left 56.18 Head-Left 58.23 Head-Left 57.92
(NC 70) 63 Head-Right | 55.97 500 Head-Right 57.98 K Head-Right | 57.72
Mic01-GRAS| 60.79 Mic01-GRAS 62.86 Mic01-GRAS 69
Mic02-PCB | 60.65 Mic02-PCB 62.31 Mic02-PCB 66
Head-Left 59.37 Head-Left 56.87 Head-Left 59.34
125 Head-Right | 59.05 1K Head-Right 56.65 8k Head-Right | 58.96
Mic01-GRAS| 64.31 Mic01-GRAS 64.31 Mic01-GRAS| 62.62
Mic02-PCB | 63.89 Mic02-PCB 62.74 Mic02-PCB 62.7
Frequency . Frequency . Frequency .
(H2) Device SPL (dB) (H2) Device SPL (dB) (H2) Device SPL (dB)
Head-Left 73.12 Head-Left 72.18 Head-Left 75.53
315 Head-Right | 73.03 250 Head-Right 73.62 oK Head-Right | 76.92
' Mic01-GRAS| 74.04 Mic01-GRAS 74.42 Mic01-GRAS| 72.1
Mic02-PCB | 74.09 Mic02-PCB 74.49 Mic02-PCB | 67.94
E%%_&" Head-Left 72.53 Head-Left 72.14 Head-Left 725
NR 90 63 Head-Right | 72.75 500 Head-Right 72.29 K Head-Right | 82.25
Mic01-GRAS| 72.66 Mic01-GRAS 74.18 Mic01-GRAS| 73.38
Mic02-PCB | 72.89 Mic02-PCB 73.74 Mic02-PCB | 68.69
Head-Left 73.04 Head-Left 71.54 Head-Left 74.89
125 Head-Right | 73.71 1K Head-Right 63.31 8k Head-Right | 71.39
Mic01-GRAS| 75.1 Mic01-GRAS 76.12 Mic01-GRAS| 71.87
Mic02-PCB | 75.45 Mic02-PCB 78.54 Mic02-PCB | 68.64
Frequency . Frequency . Frequency .
(Hz) Device SPL (dB) (Hz) Device SPL (dB) (H2) Device SPL (dB)
Head-Left 80.07 Head-Left 81.75 Head-Left 82.61
315 Head-Right | 80.06 250 Head-Right 83.33 2K Head-Right 83.4
' Mic01-GRAS| 80.39 Mic01-GRAS 83.81 Mic01-GRAS| 72.24
Mic02-PCB | 80.85 Mic02-PCB 84 Mic02-PCB 79
Figag Head-Left | 82.38 Head-Left 83.12 Head-Left | 827
NR 100 63 Head-Right 82.6 500 Head-Right 82.84 2K Head-Right | 92.17
Mic01-GRAS| 82.21 Mic01-GRAS 85.45 Mic01-GRAS| 82.1
Mic02-PCB | 82.49 Mic02-PCB 86.04 Mic02-PCB | 7451
Head-Left 80.05 Head-Left 80.06 Head-Left 77.4
125 Head-Right | 78.69 1K Head-Right 77.89 8k Head-Right | 81.12
Mic01-GRAS| 77.21 Mic01-GRAS 86.06 Mic01-GRAS| 76.35
Mic02-PCB | 77.16 Mic02-PCB 84.66 Mic02-PCB | 69.46
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Fre(‘ﬂf)”cy Device |SPL (dB) Fre(‘ﬁze)”cy Device SPL (dB) Fre(ﬁze)”cy Device |SPL (dB)
Head-Left | 107.23 Head-Left 105.86 Head-Left | 107.61
315 Head-Right | 107.25 250 Head-Right 108.12 oK Head-Right 107
Mic01-GRAS| 97.59 Mic01-GRAS 88.69 Mic01-GRAS| 68.13
Mic02-PCB | 98.04 Mic02-PCB 88.88 Mic02-PCB | 74.55
‘éﬁa‘i_i' Head-Left 109.58 Head-Left 105.26 Head-Left 08.98
NR 110 63 Head-Right | 109.77 500 Head-Right 103.49 m Head-Right 107
Mic01-GRAS| 79.39 Mic01-GRAS 76.21 Mic01-GRAS| 72.23
Mic02-PCB | 79.66 Mic02-PCB 76.46 Mic02-PCB | 75.78
Head-Left | 106.96 Head-Left 107.18 Head-Left | 105.98
125 Head-Right | 105.82 1K Head-Right 100.19 8k Head-Right | 105.61
Mic01-GRAS| 75.86 Mic01-GRAS 70.45 Mic01-GRAS| 89.12
Mic02-PCB 75.91 Mic02-PCB 67.34 Mic02-PCB 89.14
Fre(‘ll";)”cy Device |SPL (dB) Fre(ﬁ’f)"cy Device | SPL (dB) Fre(ﬁ;)”cy Device | SPL (dB)
Head-Left 114.78 Head-Left 111.05 Head-Left 116.52
315 I—!ead-Right 114.77 250 I-!ead—Right 113.1 oK I—!ead-Right 115.82
Mic01-GRAS| 85.12 Mic01-GRAS 93.63 Mic01-GRAS| 75.38
Mic02-PCB 85.6 Mic02-PCB 93.82 Mic02-PCB | 83.46
LG Head-Left | 113.46 Head-Left 112.06 Head-Left | 105.17
NR 120 63 Head-Right | 113.63 500 Head-Right 110.31 Ak Head-Right | 114.09
Mic01-GRAS| 83.23 Mic01-GRAS 82.86 Mic01-GRAS| 78.31
Mic02-PCB | 83.52 Mic02-PCB 83.14 Mic02-PCB | 81.73
Head-Left | 113.97 Head-Left 113.98 Head-Left | 106.81
125 Head-Right | 112.81 1K Head-Right 107.24 8k Head-Right | 110.59
Mic01-GRAS| 82.72 Mic01-GRAS 76.5 Mic01-GRAS| 93.59
Mic02-PCB 82.81 Mic02-PCB 73.03 Mic02-PCB 87.66
%317 @83z NR o s (NC o )2 R &
Fre("‘jf)”cy Device |SPL (dB) Fre(q;":)”cy Device | SPL (dB) Fre("‘jze)”cy Device |SPL (dB)
Head-Left 52.78 Head-Left 50.83 Head-Left 50.46
315 Head-Right 51.5 250 Head-Right 50.55 oK Head-Right | 50.51
Mic01-GRAS| 62.28 Mic01-GRAS 62.37 Mic01-GRAS| 63.13
g Mic02-PCB 64.3 Mic02-PCB 65.61 Mic02-PCB | 66.85
NRI70 Head-Left 52.77 Head-Left 54.75 Head-Left 55.07
(NC 70) 63 I—!ead-Right 52.52 500 I—!ead-Right 54.52 IK I—!ead-Right 55.6
Mic01-GRAS| 76.13 Mic01-GRAS 60.06 Mic01-GRAS| 60.46
Mic02-PCB | 78.81 Mic02-PCB 63.4 Mic02-PCB | 63.86
Head-Left 51.45 Head-Left 53.18 Head-Left 52.84
125 Head-Right [ 51.18 1K Head-Right 53.41 8K Head-Right [ 52.61
Mic01-GRAS| 55.8 Mic01-GRAS 61.51 Mic01-GRAS| 56.62
Mic02-PCB | 59.04 Mic02-PCB 65.13 Mic02-PCB | 60.54
Fre(?jze)”cy Device | SPL (dB) Fre(?;‘:)”cy Device | SPL (dB) Fre(?jze)”cy Device | SPL (dB)
Head-Left 60.56 Head-Left 62.33 Head-Left 61.36
315 Head-Right [ 62.12 250 Head-Right 62.37 2K Head-Right [ 62.36
Mic01-GRAS| 64.6 Mic01-GRAS 63.5 Mic01-GRAS| 63.17
T Mic02-PCB | 65.54 Mic02-PCB 64.58 Mic02-PCB | 64.72
NRISO Head-L_eft 60.44 Head-l_.eft 61.93 Head-L_eft 70.12
(NC 70) 63 Head-Right | 60.37 500 Head-Right 61.71 4K Head-Right | 70.78
Mic01-GRAS| 70.08 Mic01-GRAS 65.3 Mic01-GRAS| 72.19
Mic02-PCB | 73.24 Mic02-PCB 67.81 Mic02-PCB | 74.12
Head-Left 61.59 Head-Left 62.42 Head-Left 61.36
125 Head-Right [ 61.92 1K Head-Right 62.55 8K Head-Right [ 61.77
Mic01-GRAS| 63.44 Mic01-GRAS 64.35 Mic01-GRAS| 62.68
Mic02-PCB 65.4 Mic02-PCB 66.95 Mic02-PCB 66.4
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Fre(?jze)”cy Device  |SPL (dB) Fre(?;‘f)”cy Device | SPL (dB) Fre(?jze)”cy Device | SPL (dB)
Head-Left 82.71 Head-Left 80.16 Head-Left 80.84
315 Head-Right 84.4 250 Head-Right 80.14 2K Head-Right [ 81.84
Mic01-GRAS| 85.68 Mic01-GRAS 79.99 Mic01-GRAS| 81.08
Mic02-PCB | 85.73 Mic02-PCB 80.37 Mic02-PCB | 81.58
R Head-Left 81.14 Head-Left 82.23 Head-Left 81.64
NR 90 63 Head-Right | 81.32 500 Head-Right 82.03 4K Head-Right | 82.54
Mic01-GRAS| 81.53 Mic01-GRAS 82.69 Mic01-GRAS| 82.14
Mic02-PCB 81.71 Mic02-PCB 82.72 Mic02-PCB 81.68
Head-Left 82.19 Head-Left 82.37 Head-Left 81.22
125 Head-Right | 82.32 1K Head-Right 83.05 8K Head-Right | 81.63
Mic01-GRAS| 82.08 Mic01-GRAS 82.15 Mic01-GRAS| 75.43
Mic02-PCB 82.35 Mic02-PCB 82.28 Mic02-PCB 75.49
Fre(ﬁ':)”cy Device |SPL (dB) Fre(ﬁ:)”cy Device SPL (dB) Fre(?jze)‘r‘cy Device |SPL (dB)
Head-Left 85.71 Head-Left 88.47 Head-Left 87.24
315 Head-Right | 87.32 250 Head-Right 88.45 2K Head-Right | 88.23
Mic01-GRAS| 88.54 Mic01-GRAS 88.44 Mic01-GRAS| 87.55
Mic02-PCB | 88.56 Mic02-PCB 88.86 Mic02-PCB | 88.09
;E'%";E Head-Left 87.13 Head-Left 86.81 Head-Left 87.6
NR 100 63 Head-Right | 87.15 500 Head-Right 86.67 4K Head-Right | 88.44
Mic01-GRAS| 87.08 Mic01-GRAS 87.15 Mic01-GRAS| 88.21
Mic02-PCB 87.26 Mic02-PCB 87.49 Mic02-PCB 87.72
Head-Left 88.02 Head-Left 88.1 Head-Left 87.61
125 Head-Right [ 88.61 1K Head-Right 88.62 8K Head-Right 88
Mic01-GRAS| 88.54 Mic01-GRAS 87.69 Mic01-GRAS| 82.14
Mic02-PCB 87.47 Mic02-PCB 87.75 Mic02-PCB 82
Fre((:_l::)ncy Device SPL (dB) Fre(?;J:)ncy Device SPL (dB) Fre(?_L:Ze)n cy Device SPL (dB)
Head-Left | 100.32 Head-Left 100.12 Head-Left | 103.32
315 Head-Right | 101.89 250 Head-Right 100.17 2K Head-Right | 104.23
Mic01-GRAS| 83.08 Mic01-GRAS| 102.86 Mic01-GRAS| 93.52
Mic02-PCB 83.15 Mic02-PCB 103 Mic02-PCB 94.04
S Head-Left | 102.35 Head-Left 103.66 Head-Left | 102.83
NR 110 63 Head-Right | 102.05 500 Head-Right 103.64 IK Head-Right | 104.02
Mic01-GRAS| 81.99 Mic01-GRAS 94.09 Mic01-GRAS| 93.23
Mic02-PCB | 82.17 Mic02-PCB 94.66 Mic02-PCB | 92.64
Head-Left | 101.03 Head-Left 99.89 Head-Left | 101.46
125 Head-Right | 101.11 1K Head-Right 100.11 8K Head-Right | 101.86
Mic01-GRAS| 106.46 Mic01-GRAS 102.11 Mic01-GRAS| 85.63
Mic02-PCB 106.3 Mic02-PCB 101.87 Mic02-PCB 85.55
Fre(ﬁ':)”cy Device | SPL (dB) Fre(ﬁ:)”cy Device | SPL (dB) Fre(?jze)‘r‘cy Device | SPL (dB)
Head-Left | 106.11 Head-Left 106.58 Head-Left | 107.01
315 Head-Right | 107.81 250 Head-Right 106.72 2K Head-Right | 107.76
Mic01-GRAS| 89.08 Mic01-GRAS 96.65 Mic01-GRAS| 97.72
Mic02-PCB | 89.12 Mic02-PCB 97.07 Mic02-PCB | 98.17
;L"_'%‘:i‘ Head-Left | 106.89 Head-Left 109.31 Head-Left | 107.76
NR 120 63 Head-Right | 106.54 500 Head-Right 109.33 K Head-Right | 108.99
Mic01-GRAS| 86.25 Mic01-GRAS 101.6 Mic01-GRAS| 98.04
Mic02-PCB 86.35 Mic02-PCB 101.91 Mic02-PCB 97.52
Head-Left | 109.83 Head-Left 109.83 Head-Left | 107.34
125 Head-Right | 109.89 1K Head-Right 110.11 8K Head-Right | 107.66
Mic01-GRAS| 102.02 Mic01-GRAS 101.8 Mic01-GRAS| 92.06
Mic02-PCB | 101.77 Mic02-PCB 101.63 Mic02-PCB 91.87
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% 318 5=

|3 NR o 52 BB

Fre(ﬁ‘ze)“cy Device |SPL (dB) Fre(?_‘g‘cy Device | SPL (dB) Fre(?_‘g‘cy Device | SPL (dB)
Head-Left 58.75 Head-Left 67.36 Head-Left 56.97
315 Head-Right | 58.59 250 Head-Right 53.95 ok Head-Right | 60.85
Mic01-GRAS| 70.31 Mic01-GRAS 83.55 Mic01-GRAS| 66.72
. Mic02-PCB | 69.83 Mic02-PCB 85.7 Mic02-PCB | 65.79
! Head-Left | 63.58 Head-Left 58.74 Head-Left | 59.89
’J\lffg" 63 Head-Right | 62.64 500 Head-Right 58.9 K Head-Right | 57.17
Mic01-GRAS|  69.5 Mic01-GRAS 65.6 Mic01-GRAS| 79.07
Mic02-PCB | 68.39 Mic02-PCB 65.64 Mic02-PCB | 75.12
Head-Left 56.28 Head-Left 58.51 Head-Left 57.17
125 Head-Right 57.77 1K Head-Right 66.61 8k Head-Right 51.17
Mic01-GRAS| 71.26 Mic01-GRAS 74.64 Mic01-GRAS| 75.09
Mic02-PCB | 72.06 Mic02-PCB 75.48 Mic02-PCB 76.1
Fre(ﬁ‘ze)“cy Device |SPL (dB) Fre(?_‘g‘cy Device | SPL (dB) Fre(?_‘g‘cy Device |SPL (dB)
Head-Left 64.8 Head-Left 75.29 Head-Left 67.52
315 Head-Right | 64.62 250 Head-Right 61.35 ok Head-Right | 72.52
Mic01-GRAS| 75.28 Mic01-GRAS 91.5 Mic01-GRAS| 73.28
. Mic02-PCB | 74.87 Mic02-PCB 93.69 Mic02-PCB | 80.88
A ! Head-Left | 73.46 Head-Left 75.24 Head-Left | 74.66
’\Jlﬂfé 63 Head-Right | 72.49 500 Head-Right 76.39 K Head-Right | 73.95
Mic01-GRAS| 77.16 Mic01-GRAS 90 Mic01-GRAS| 94.61
Mic02-PCB 75.41 Mic02-PCB 89.67 Mic02-PCB 89.47
Head-Left 70.92 Head-Left 72.56 Head-Left 74.45
125 Head-Right [ 72.56 1K Head-Right 82.13 8k Head-Right | 62.92
Mic01-GRAS| 84.28 Mic01-GRAS 90.4 Mic01-GRAS| 85.42
Mic02-PCB 85.6 Mic02-PCB 91.1 Mic02-PCB 88.64
Fre(‘i‘"f)”cy Device |SPL (dB) Fre(?j:)”cy Device SPL (dB) Fre(?j:)”cy Device | SPL (dB)
Head-Left 83.98 Head-Left 82.36 Head-Left 77.79
315 Head-Right | 83.78 250 Head-Right 68.6 ok Head-Right | 84.66
Mic01-GRAS| 84.38 Mic01-GRAS 98.33 Mic01-GRAS| 84.01
. Mic02-PCB | 83.85 Mic02-PCB 100.55 Mic02-PCB | 92.55
i ! Head-Left | 79.46 Head-Left 83.29 Head-Left | 69.24
dﬂ% 63 Head-Right | 78.56 500 Head-Right 84.3 K Head-Right 70.4
Mic01-GRAS| 83.13 Mic01-GRAS 97.93 Mic01-GRAS| 90.75
Mic02-PCB | 80.74 Mic02-PCB 97.83 Mic02-PCB | 84.45
Head-Left 83.36 Head-Left 82.18 Head-Left 73.39
125 Head-Right [ 84.08 1K Head-Right 92.74 8k Head-Right | 62.32
Mic01-GRAS| 94.56 Mic01-GRAS|  101.08 Mic01-GRAS| 87.26
Mic02-PCB 95.62 Mic02-PCB 100.97 Mic02-PCB 88.69
% 3.19 ¢ 43 #FNR o M2 FRE
Fre(ﬁze)“cy Device |SPL (dB) Fre(ﬁ‘ze)”cy Device | SPL (dB) Fre(‘l‘f":)”cy Device |SPL (dB)
Head-Left 62.18 Head-Left 60.71 Head-Left 62.65
315 Head-Right | 62.18 250 Head-Right 60.36 oK Head-Right | 59.63
Mic01-GRAS| 67.25 Mic01-GRAS 67.8 Mic01-GRAS| 65.47
HIZ] Mic02-PCB | 67.75 Mic02-PCB 67.53 Mic02-PCB | 66.14
T Head-Left 60.08 Head-Left 58.74 Head-Left 59.53
JFEH?S’% 63 Head-Right | 60.54 500 Head-Right 58.9 K Head-Right | 59.61
Mic01-GRAS| 67.7 Mic01-GRAS 65.6 Mic01-GRAS| 66.93
Mic02-PCB 68.79 Mic02-PCB 65.64 Mic02-PCB 67.67
Head-Left 60.71 Head-Left 59.7 Head-Left 59.72
125 Head-Right | 60.76 1K Head-Right 59.56 8k Head-Right | 59.26
Mic01-GRAS| 66.12 Mic01-GRAS 66.4 Mic01-GRAS| 66.84
Mic02-PCB 66.82 Mic02-PCB 67.18 Mic02-PCB 67.92
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Fre(?j;; Y Device SPL (dB) Fre(c|1_t|1:)n Y Device SPL (dB) Fre((i'J;e)ncy Device SPL (dB)
Head-Left 66.46 Head-Left 66.01 Head-Left 67.67
315 Head-Right | 66.36 250 Head-Right 65.04 oK Head-Right | 60.82
Mic01-GRAS| 68.78 Mic01-GRAS 68.5 Mic01-GRAS| 66.37
HIZ] Mic02-PCB 68.9 Mic02-PCB 66.81 Mic02-PCB | 67.67
) Head-Left 68.44 Head-Left 61.26 Head-Left 63.47
?[lfg% 63 Head-Right | 70.33 500 Head-Right 66.83 K Head-Right | 65.93
Mic01-GRAS| 67.52 Mic01-GRAS 68.52 Mic01-GRAS| 66.8
Mic02-PCB 72.8 Mic02-PCB 72.87 Mic02-PCB 67.4
Head-Left 67.55 Head-Left 68.13 Head-Left 67.75
125 Head-Right | 67.93 1K Head-Right 60.36 8k Head-Right | 63.02
Mic01-GRAS| 66.89 Mic01-GRAS 75.82 Mic01-GRAS| 66.2
Mic02-PCB 67.31 Mic02-PCB 80.97 Mic02-PCB 72.93

Fre(ﬁf)“cy Device | SPL (dB) F'e(q:ze)”cy Device | SPL (dB) Fre(ﬁze)”cy Device | SPL (dB)
Head-Left 93.3 Head-Left 91.56 Head-Left 93.41
315 Head-Right 93.1 250 Head-Right 90.24 oK Head-Right | 82.01
Mic01-GRAS| 93.62 Mic01-GRAS 92.38 Mic01-GRAS| 82.42
HIZ] Mic02-PCB | 93.07 Mic02-PCB 88.41 Mic02-PCB | 87.51
i Head-Left 91.9 Head-Left 92.37 Head-Left | 86.97
ﬁjﬁ% 63 Head-Right 93.6 500 Head-Right 92.34 m Head-Right | 89.11
Mic01-GRAS| 86.48 Mic01-GRAS 89.4 Mic01-GRAS| 76.59
Mic02-PCB 94.37 Mic02-PCB 93.42 Mic02-PCB 84.8
Head-Left 90.21 Head-Left 91.1 Head-Left 91.23
125 Head-Right | 90.81 1K Head-Right 91.62 8k Head-Right | 79.44
Mic01-GRAS| 84.29 Mic01-GRAS 83.76 Mic01-GRAS| 77.7
Mic02-PCB | 84.98 Mic02-PCB 95.94 Mic02-PCB | 84.07
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4320 PR TR BRI BRE

PR EPERE (dB)
Frequency (Hz) 31.5 63 125 | 250 | 500 1k 2k 4k 8k
Head-Left 54,99 [55.75 | 57.60 | 69.71 | 64.59 |62.40 |54.77 | 49.02 | 48.58
R Head-Right 53.87 [55.83 | 57.11 | 71.11 | 64.96 | 59.10 |55.45 | 49.53 | 47.07
Mic01-GRAS 56.12 | 56.58 [56.70 | 70.59 [ 65.88 | 61.29 [55.55 [ 49.67 | 41.61
Mic02-PCB 56.25 [ 56.92 | 57.06 | 70.76 | 65.94 | 61.64 |56.45 | 50.66 | 41.35
listening room ( 0.00-10.00 s).FFT (4096,50.0%,HAN) L/dB[SPL]
Py e =N N % g0
e N e L WA |
At A Vi, VYL Left %0
VA e Mg —— Right 30
— Mic?lm 10
20 50 100 200 fiHz 1000 2000 5000 10k 20k
PR EPERE (dB)
Frequency (Hz) 31.5 63 125 | 250 | 500 1k 2k 4k 8k
Head-Left 42.65 | 48.88 | 55.01 | 61.58 | 56.23 [ 53.92 | 47.95 | 41.02 | 37.08
kL %‘ % Head-Right 40.98 | 48.91 | 54.50 | 61.78 | 57.69 |54.62 |48.56 | 41.01 | 35.16
Mic01-GRAS 50.21 [ 58.71 [64.12 | 71.65 [ 67.72 | 61.94 [58.80 | 51.06 | 40.20
Mic02-PCB 56.08 [ 59.72 | 65.14 | 71.16 | 66.75 | 62.65 |59.19 | 51.00 | 40.37
revberation room ( 0.00-10.00 s).FFT (4096,50.0%,HAN) L/dB[SPL]
e~~~ [ 70
o~ | P asva, | A f
B e SN Y L™ = s, e P W - — :i?ﬁht 0
— e M@gc 01 20
Mic ?2% 0
20 50 100 200 fiHz 1000 2000 5000 10k 20k
PFREBERE (dB)
Frequency (Hz) 315 63 125 | 250 | 500 1k 2k 4k 8k
52 Head-Left 48.03 |1 47.97 |52.17 |51.59 | 50.93 | 48.51 |42.18 | 36.98 | 33.10
f]~ri‘r]i§- Head-Right 48.06 |1 48.13 [52.11 | 51.86 | 52.41 |49.45 |41.82 | 37.49 | 31.31
¥ Mic01-GRAS 49,75 148.41 |52.83 | 52.51 | 53.62 | 48.08 | 41.40 | 37.58 | 34.19
Mic02-PCB 49.99 |48.38 [ 52.10 | 52.36 | 53.60 |48.11 |42.73 | 37.81 | 34.44
ntu theatre (0.00-10.00 s).FFT (4096,50.0%,HAN) 1 L/dB[SPL]
70
— A N %
NN N A Left 40
St —— Right 20
—— MicOlmmagagme
[ = 0
20 50 100 200 flHz 1000 2000 5000 10k 20k
PATPHERE (dB)
Frequency (Hz) 315 63 125 250 500 1k 2k 4k 8k
¢ Head-Left 60.13 | 64.88 | 56.00 | 56.49 | 50.08 | 52.33 | 54.71 [59.93 | 64.54
- ;;& Head-Right 60.17 | 65.09 | 55.64 | 57.22 | 50.11 | 53.05 | 53.53 | 58.21 | 59.68
L Mic01-GRAS 60.60 | 64.80 |56.98 | 57.68 | 51.12 | 52.30 | 53.85 | 58.89 |59.56
Mic02-PCB 61.13 | 65.16 |55.97 | 58.32 | 50.50 | 51.97 | 53.54 |59.31 |58.33
KHS theatre (0.00- 5.00 s).FFT (4096,50.0%,HAN) L/dB[SPL]
] PN % % } l 70

T
Left

— Right 40

— Mic01 20

e Mlc?z 0

20 50 100 200 flHz 1000 2000 5000 10k 20k
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%321 &% B2 i BT (RTI0)E 4 %

req(Hz) | 35 63 125 | 250 | 500 1K 2k 4K 8k
device
) Head-Left 2287 | 1.786 |0.01754]| 1.761 | 1.757 | 1.759 | 1.84 | 1.939 | 1.878
BRE T HoagRight | 2255 | 178 | 00176 | 1762 | 1743 | L1741 | 1.806 | 1817 | 188
MicO1-GRAS | 2.707 | 1.955 |0.00421| 1.736 | 2.767 | 1.743 | 2.358 | 2.688 | 1.805
Mic02-PCB | 2.722 | 1.943 |0.00183| 1.736 | 2.798 | 1.742 | 1.995 | 2.567 | 1.802
req(Hz) | 35 63 125 | 250 | 500 1K 2k 4K 8k
device
Head-Left | 27.097 | 18.215 | 13.662 | 10.487 | 8411 | 8.031 | 6.025 | 3.812 | 1.974
= F2 T cad-Right | 27.805 | 18.365 | 13549 | 11.247 | 89 | 755 | 5806 | 3.779 | 1973
MicO1-GRAS | 41.396 | 18.35 | 19.375 | 12.297 | 9.001 | 8.969 | 6.187 | 37.337 | 5825
Mic02-PCB | 47.81 | 18.28 | 28.455 | 12.497 | 9.267 | 13.108 | 6.364 | 42.406 | 8.802
req.(Hz) T20
P 315 | 63 125 | 250 | 500 | ™ " m
? A Head-Left 3.345 | 2.655 | 2.2072 | 1.806 | 3.566 | 2.408 | 1.838 | 1.973 | 1856
% % | HeadRight | 3404 | 2774 | 2125 | 2012 | 355 | 2.005 | 1.946 | 1.949 | 1.989
MicOl-GRAS | 2677 | 2.763 | 2.133 | 1.773 2247 9.694
Mic02-PCB | 2.673 | 2.748 | 2.064 | 1.751 1.977
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3.6.4 A-weighting # <@ %% % ¥

AFPT TR R e E A B SL R % LR D R
NC/NR et B B8 St ch% o o { ¥4 BF 0 2 4 g Eplom i
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T oavpgae e LB BET By gl s L E 0 A
FEF A RS 55 A-weighting )02 dB(A) & & 7 0 d 204
it st 8ot ABA)A 7 B A L eE £ 0 B F
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FARHES SFER DR Fn Ay Y o BREEE NC/NR ¥
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SR AP E A B2 BREL 62.1dB # 5Lk 5 66.9dB> §iE A-weighting
5> B AL 375 dBA) ¥k 5 38.6dB(A) @ o T HE SHc-ER
2.18 sone> ¥ 5. b 5 1.38sone>*t 250Hz P A-weighting 3§ 4v > 558 » #{ 4c >
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3.8k B sk (Jury test) ¥ 3 A % w3t
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Room-1 = 70 10 *23.1 6m*8.2m
Room-2 o R 35 10.75 * 10.75 8.05m*6.4m
Room-3 T E 8.4 5.8%4.8 3.4m*1.5m
Room-4 PAlERE 9 6.3 *4.8 3m*2.4m
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% 323 7R %52 vk ik

L e R el B

massage machine
juice machine

A. high level house hair dryer B
B. apartment vacuum cleaqer > 5 852 55
C. suite kitchen machine . o
D .meeting room electric fan P ROES
bean grinder
razor
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3.8.2 jury test 7w # 35 R T

Jury test 5 & R3+F ¢ o T AWRT & 0g R o ’E,‘/?J%
B PBNETER L @ FXP AR BIER O RP Y

212 Ak

[

F13.35 5 $HFREF T 5 RUCATHR > HZRIFom P
Fh Ty preriEend RUEd o 4 SPL 5 2B 100, 04dE - J;:@E::;
46.4sone’ m "{4._ Z 100 09dB }g& r)

B G 48.01 S B |l iw
» H <] "% %5 27.36sone % 29.2sone °

NisoneGE Boom ( 0.00- 4.28 s) Loudness vs. Time (FFT /150 532 B).

504
494
48 4
47 4
46 4
454 Iy
44 4 Left : N=46 4 soneGF; Max=48.88 soneGH
] — Right : N=48 .01 soneGF; Max=50.13 soneGF
43 y
42 4
41 i i i i i i i i
05 1 15 2 tis 25 3 35 4
— A5 > 4 Y sk s
Bl 3.35 T4 3 AR R T ap R
Boom ( 0.00-4.28 s).Loudness vs. Time (FET /150 532 B).
325
30
L
(0]
2275
(=]
]
Z 251
Left : N=27 36 soneGF; Max=32.31 soneGF
— Right : N=29.2 soneGF; Max=34.31 soneGF
225
20 . . . . . . . .
05 1 15 2 tis 25 3 35 4
W 33675 mERE Ty SHFHR
\ 3
(2) e =3

o] 337 frr o B KRR BT B r"ﬁﬁ,’?i’ Homal g
g AR H P oL ém?:ﬁ’m 15 =8 6.689acum~+ 2 ;i 5204acumv
%%%ﬂ,ﬁ RARRH G T o HATH BB 3.38 1T 0 B X bk ®
= 3.818acum % 3.239acum °
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Slacum_Pfeifen-Wheezing ( 0.00- 3.00 s).Sharpness vs. Time (FFT /150 532 B, Aures).
6.5

6
554

5 4
5947 acum; Max= 6 689 acum
4 606 acum; Max=5.204 acum

il
—— CH1:S=
—— CH2:S=
7 v =
0 05 1 s 2 25 3

B 337 7 d35 Rw s 5 Ty g 3 )

Sfacum_Quietsch-Squeal ( 0.00- 6.00 s).Sharpness vs. Time (FFT /ISO 532 B, Aures).

364

3.4

3.2

. AN

e Y

284 — Left: 5=3.323 acum; Max=3.718 acum

- T R:!Igh 6:2 833 acum; Max=3.239 acum

24 | | | U

0 1 2 s A 5 5
) 3.38 W%E s s T g o9E B
(3) ek 7 5 R

Fle R 5 B RIE R RSB B 0 T A B R
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5.419asper ~ + B % 5. 432asper ’ %—-r Fh ek AR s T, B
¥ B4 B 3.40 ”LrTF » Hjeskd B % 2 4.092asper 2 4.107asper o = P
WRE T 6 Bk R b+ o o qu;g)i ME| R b o T8 A
Fwd =9 gip|F o 4B 341 2 B 342 5% /?J"F,*z‘? PR :rqiw%

BE G e

R/asper Masking ( 0.00- 1.87 s).Roughness vs. Time.

—— CH1:-R=3 886 asper; Max=5 419 asper
—— CH2 - R=3 894 asper; Max=5 432 asper

0 025 05 0.75 vs 1 125 15 175

R339 7 p3ms i s 1 g PHR
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Ri/asper Masking ( 0.00- 1.87 s).Roughness vs. Time.
5

4

: N NANIN/
2 [N YN

—— CH1:R=2.671 asper, Max=4.092 asper
—— CH2:R=2679 asper, Max=4.107 asper|

0 0.25 05 0.75 tls 125 15

—

75
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3.8.3 jury test &3 JRéxH

BERRG RIS RERT SFORE A S AoBl 343 4T 0 A |
LA 2% 30RR B 4B S AT 64T 7.8 % 8.
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#4324 522 FPvkE R SPL 2 oI BH Sk ]

) SPL Loudness | Sharpness | Roughness
Products Device
(dB) (soneGF) (acum) (asper)
1 massage machine Head-Left 57.8 7.82 2.36 2.35
Head-Right 58.3 7.72 2.3 2.56
2 juice machine Head-Left 75.7 36.5 4.11 3.05
Head-Right 76.3 37.8 4.17 3.13
3 hair dryer Head-Left 65.8 17.8 3.35 1.96
Head-Right 66.8 18.9 3.4 1.98
4 bean grinder Head-Left 74.2 32.1 3.86 2.86
Head-Right 74.9 333 3.86 2.95
5 vacuum cleaner Head-Left 75.2 31.9 3.34 2.75
Head-Right 78.1 36.7 3.44 2.72
Head-Right 69.5 21.3 2.49 2.42
7 electric fan Head-Left 53.9 7.32 2.31 1.35
Head-Right 54.2 7.51 2.27 1.35
] razor Head-Left 56.5 5.82 4.9 0.791
Head-Right 56.4 5.71 4.97 0.712
£325 -2z FPuEE R SPL 2 I B Sl ]
) SPL Loudness | Sharpness | Roughness
Products Device
(dB) (soneGF) (acum) (asper)
1 massage machine Head-Left 64.7 11.2 2.44 3.07
Head-Right 64.3 10.8 2.34 2.89
2 juice machine Head-Left 76.6 38.8 4.51 3.03
Head-Right 76.6 38.4 4.5 3.04
3 hair dryer Head-Left 67.1 20 3.26 2.21
Head-Right 67.2 20 3.26 2.24
4 bean grinder Head-Left 72.5 28.7 3.66 2.7
Head-Right 71.9 27.5 3.57 2.7
5 vacuum cleaner Head-Left 77.9 38.5 3.71 3.16
Head-Right 78.1 38.7 3.76 3.2
6 kitchen machine Head-Left 70.4 21.4 2.44 2.33
Head-Right 70.3 20.9 2.35 2.35
7 electric fan Head-Left 58.9 8.23 2.15 1.44
Head-Right 58.6 8.09 2.07 1.43
8 razor Head-Left 56.5 5.82 4.4 0.791
Head-Right 56.4 5.71 4.1 0.712
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%326 252 %P ukd R SPL 2 1@ A St ]

) SPL Loudness | Sharpness | Roughness
Products Device
(dB) (soneGF) (acum) (asper)
1 . Head-Left 62 11.5 2.57 2.71
massage machine :
Head-Right 61.4 11.2 2.54 2.69
2 Ui - Head-Left 77.6 40.9 4.43 3.02
juice machine -
Head-Right 76.5 38.8 4.36 3.08
. Head-Left 69.1 22.7 3.55 2.33
3 hair dryer -
Head-Right 68.1 21 3.38 2.29
s Head-Left 78 37.1 3.65 2.79
4 bean grinder -
Head-Right 76.6 34.5 3.54 2.75
Head-Left 83.3 51 4.08 3.03
5 vacuum cleaner
Head-Right 82.2 51.7 4.66 2.99
6 kitchen machine Head-Left 68.7 20.1 2.44 2.34
Head-Right 68.4 19.7 2.39 2.32
. Head-Left 61.1 9.53 2.3 1.46
7 electric fan
Head-Right 60.5 9.05 2.23 1.43
3 Head-Left 56.5 5.82 5.18 0.791
razor
Head-Right 56.4 5.71 4.99 0.712
%327 P AlERFLZFP RS ASPL 2 o mEY St )
) SPL Loudness | Sharpness | Roughness
Products Device
(dB) (soneGF) (acum) (asper)
1 massage machine Head-L.eft 58 8.36 2.54 2.25
Head-Right 58.1 8.63 2.52 2.26
2 juice machine Head-L.eft 73.9 32.6 4.1 2.76
Head-Right 74.7 33.4 3.89 2.81
3 hair dryer Head-L.eft 64.1 16.5 2.95 2.05
Head-Right 64.7 16.8 2.85 2.05
4 bean grinder Head-L.eft 73.2 28.8 3.51 2.62
Head-Right 73.4 28.5 34 2.63
5 vacuum cleaner Head-L.eft 71.8 26.4 3.09 2.69
Head-Right 77.9 31.9 2.88 2.45
6 kitchen machine Head-Left 69.9 18.6 2.05 2.24
Head-Right 70.5 19.6 2.11 2.3
7 electric fan Head-L.eft 56.2 4.22 1.75 1.01
Head-Right 56 4.28 1.7 1.03
8 razor Head-Left 56.5 5.82 3.62 0.791
Head-Right 56.4 5.71 3.57 0.712
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3.9 jury test 12 SPSS %

39.1 ¥t 2 B 5%
A.— Es iE‘J—‘ﬁ:

% 335 Fegtit ik 2
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)
icanh Sk

3L B
p

gt

£ ORI E B A

“”I»/H EH TR
EgE e
Rooml |Room 2|Room 3|Room 4 |Room2=Rooml | Room3=Room] | Room3=Room?2 | Room4=Room3 | Room4=Room2 | Room4=Room1
R~ 15% 36% 31% 4% 1% 3% % 0% 0% 1%
N S 20% 21% 34% 2% 9% % 6% 0% 1% 0%
kR < ] 22% 12% 39% 5% % 4% 4% 0% 5% 2%
7 336 pedtivi oz 2 R EH
) "‘Br‘ilﬂﬂﬁﬁ; ﬁn%ﬂi
A
Rooml | Room 2 | Room 3 | Room 4 | R2=R1 | R3=R1 | R3=R2 | R4=R3 | R4=R2 | R4=R1
Rooml vs. Room4 56 11 5
Room?2 vs. Room4 66 4 2
Room?2 vs. Rooml 2 64 6
Room3 vs. Room4 67 4 1
Room3 vs. Rooml 8 52 12
Room3 vs. Room?2 26 16 30
F (432 66 156 135 19 6 12 30 1 2 5
ﬁﬁi%]
180 - H
160 -
140 -
£ 120 -
il 100 -~
yi
i 80 -
#
. 60 -
=
& 40 - 30
19 1
20 - l 6 I 5
0 - || . -
Room1l Room 2 Room 3 Room4 R2=R1 R3=R1 R3=R2 R4=R3 R4=R2 R4=R1
EFRZREH
B 3.55 — 4% P 2 b e iR R 2 B %A B

91




% 337 pedbri g 2 SRR EH T

‘ —&%ﬂﬁﬁﬁi@%%
TR
Rooml Room 2 Room 3 Room 4 | R2=R1 | R3=R1 | R3=R2 | R4=R3 | R4=R2 | R4=R1
Rooml vs. Room4 68 4 0
Room2 vs. Room4 66 3 3
Room2 vs. Rooml 13 21 38
Room3 vs. Room4 69 2 1
Room3 vs. Rooml 5 36 31
Room3 vs. Room?2 5 43 24
EH T E(x 432%) 86 92 148 9 38 31 24 1 3 0
%GR ]
160 - 148
140 -
120 -
£ 100 - 92
i 86
—ﬁ 80 -
&
i’f 60 -
# 38
40 - 31
24
20 - 9
I N
0 . || -
Rooml Room2 Room3 Room4 R2=R1 R3=R1 R3=R2 R4=R3 R4=R2 R4=R1
IpZRERY
$w56—&ﬁwﬁiw@ﬁ%%%iﬁ&L%%Aﬁ@
% 3.38 fedrt g 2 ke R EH T
- L ER LT
ERNEALS L0
Rooml | Room 2 | Room 3 | Room 4 | R2=R1 | R3=R1 | R3=R2 | R4=R3 | R4=R2 | R4=R1
Rooml vs.Room4 56 6 10
Room?2 vs.Room4 38 14 20
Room?2 vs.Rooml 31 10 31
Room3 vs.Room4 69 2 1
Room3 vs.Rooml 6 47 19
Room3 vs.Room2 4 52 16
E (= 432 %) 93 52 168 22 31 19 16 1 20 10
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3330 et U2 Rl A A LA
amg A T B S
Room1|Room 2({Room 3|Room 4|Room2=Rooml [Room3=Room1 [Room3=Room2 {Room4=Room3{Room4=Room2| Room4=Room1
BR~ 16% | 35% | 28% 2% 2% 3% % 1% 3% 2%
KRS 28% | 20% | 32% 1% % 8% 4% 0% 0% 0%
FekER <ol 22% | 11% | 41% 6% 8% 5% 2% 0% 6% 1%
3 3.40 festst Bk 2 PR E A K
’ ) ARBEALIRFER LT B
EN R
Rooml | Room 2 | Room 3 | Room 4 | R2=R1 | R3=R1 | R3=R2 | R4=R3 | R4=R2 | R4=RI1
Rooml vs. Room4 26 1 3
Room2 vs. Room4 23 1 6
Room2 vs. Rooml 1 25 4
Room3 vs. Room4 26 2 2
Room3 vs. Rooml 1 23 6
Room3 vs. Room2 15 2 13
Egoog(s 180 ) | 28 63 51 4 4 6 13 2 6 3
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#0341 fedbpiE 2 2 4RAEE ik

- FELELEREER ST BR
EN R
Rooml | Room 2 | Room 3 | Room 4 | R2=R1 | R3=R1 | R3=R2 | R4=R3 | R4=R2 | R4=R1
Rooml vs. Room4 30 0 0
Room2 vs. Room4 29 1 0
Room2 vs. Rooml 13 4 13
Room3 vs. Room4 29 1 0
Room3 vs. Rooml 7 9 14
Room3 vs. Room2 3 19
E (& 180 %) 50 36 57 2 13 14 8 0 0 0
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Rooml | Room 2 | Room 3 | Room 4 | R2=R1 | R3=R1 | R3=R2 | R4=R3 | R4=R2 | R4=R1

Rooml vs. Room4 25 3 2
Room2 vs. Room4 15 5 10
Room2 vs. Rooml 13 3 14
Room3 vs. Room4 28 2 0
Room3 vs. Rooml 1 20 9
Room3 vs. Room2 1 26 3
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3.9.3 A eTRlEE B 5
A 5 Rl

#0343 AEEHUTRIEEE 2 BR A ) A EE

Test sound source FOB|EAS | FSSFPR  MRER BT BT RIS (AR (A (AR (AR
Rooml | Room2 | Room3 | Room4 | Rooml Room2 Room3 Room4 | Rooml | Room2 | Room3 | Room4
Average 4.94 1 5.50 | 6.18 | 4.04 | 5.08 4.00 4.78 3.65 [ 2.61]2.44]2.36| 2.17
Standard deviation | 1.15 [ 0.94 | 1.25 | 1.23 | 1.54 1.36 1.62 1.29 | 1.61 | 1.77 | 1.88 | 1.52
Confidence tatervel | 9,27 | 0.22 | 0.29 | 0.28 | 0.36 | 0.32 | 0.7 | 0.30 | 0.37 [0.41 | 0.43 | 0.35
Minimum 2.00]3.00|1.00(1.00] 1.00 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 ] 1.00
Lower Quartile 4.00)5.00 | 6.00|3.00| 4.00 3.00 4.00 3.00 [2.00]1.00|1.00]1.00
Median 5.00 | 6.00) 7.00 ] 4.00| 5.00 4.00 5.00 4.00 12.00(2.00(2.00] 2.00
Upper Quartile 6.00]6.00]7.00|5.00| 6.00 5.00 6.00 4.00 13.00]2.25(2.25] 3.00
Maximum 7.00 ] 7.00]7.00]7.00| 7.00 7.00 7.00 6.00 [ 7.00|7.00]7.00]7.00
Median - mini 3.00]3.00]6.00|3.00]| 4.00 3.00 4.00 3.00 [1.00]1.00]1.00]1.00
Median - P25 1.00 [ 1.00)1.00 | 1.00 | 1.00 1.00 1. 00 1.00 1 0.00 | 1.00|1.00]1.00
P75 - Median 1.00 { 0.00) 0.00 | 1.00 | 1.00 1.00 1. 00 0.00 [1.00]0.25]0.25]1.00
maxi - Median 2.00)1.00|0.00|3.00| 2.00 3.00 2.00 2.00 [5.00|5.00|5.00]|5.00
(37)) 7.00 7 OAverage and confidence interval
‘} | Median mini - maxi
6.00 - OMedian and quartile -zone P25 - P75

b i
400 - { il
¢
¥
3.00 4
2.00 -
(&% ##) 1.00 : :
N O\ o > N O & > N O o N
_ﬁ% _ﬁ% -x’%% -x’%& *ﬁ*‘% @*ﬁ% »%-% »%% %;%% %f @%% @%%
S R R R A M N N U S DU
»® »® P ®

PlikeE S
B 3.61 — 482 Bl o0 A S 2SR IE 2 R X ] A 1
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% 3.44 £ RFHETRIRE 2 KRR LSS

s [ (o [sE [anp[aap[xap[xap[erplerp[rrp[sep
Test sound source Rooml | Room2 | Room3 | Room4 | Rooml | Room2 | Room3 | Room4 | Rooml | Room2 | Room3 | Room4
Average 5.1515.08 | 5.63|3.18)3.92|3.924.25|2.79(6.19|6.47|6.06]5.18
Standard deviation | 1,42 | 1.30 [1.30|1.15(1.35|1.32|1.46|1.25|1.05|1.12|1.130.98
Cmﬁﬁgm“a%om 0.30 | 0.26|0.31]0.30(0.34]0.29]0.24[0.26[0.26 |0.23
Ninimum 1.00 {2.00|2.00(1.00{1.00(1.00)1.00(1.00)1.00/1.00/2.00]2.00
Lower Quartile 4.004.755.00(2.00(3.00/|3.00(3.00]|2.00(6.00]6.00]5.00]4.75
Median 5.50 [ 5.00 | 6.00 | 3.00)4.00|4.00|4.00]|3.00(6.00]7.00/6.00]5.00
Upper Quartile 6.00 [ 6.00 | 7.00|4.00|5.0015.005.00/|4.00(7.00]{°7.00/7.00]6.00
Haximum 7.007.00(7.00({6.00]|7.00/|6.00/|7.00(7.00/7.00(7.00/7.00]F7.00
Median - mini 3.00(4.00)2.003.00(3.00/3.00/[2.00]5.00(6.00/|4.00/3.00]1.00
Median - P25 0.25 ] 1.00|1.00{1.00|1.00|1.00|1.00{0.00(1.001.00]0.25]1.00
P75 - Median 1.00 {1.00 | 1.00 {1.00|1.00(1.00)1.00(1.00)0.00/|1.00/|1.00]71.00
paxi - Median 2.00(1.00)3.003.00(2.00]|3.00/(4.00]|1.00(0.00]1.0012.00]5.00

(B4 &)7 - - OAverage and confidence interval

| Median mini - maxi l {W
6 - - i OMedian and quartile -zone P25 - P75 ‘} -I-__

AR
I

1 1

1 1

l .

2 -
(3.44) ' S XY &) | 3 | D | O | B » D | | R | >
N > N > & & & % L O S S

RIFEE R R

Bl 3.62 — 455 ip| ¥ 0 4 ML BTRIGEE 2 4 G L A T
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By i ¥4l

%345 AUTHETRIGRA L PR ) BP RS
ORISR BB HAES N EB RIEB | LE | LR | SAE (LS
Boet Somil SEIes Rooml | Room2 [ Room3 | Room4 | Rooml Room2 Room3 Room4 | Rooml | Room2 | Room3 | Room4
Average 5.47[16.10(6.93]3.73| 1.93 2.13 1.90 1.73 | 5.63]6.10|5.60 [4.27
Standard deviation |1.20]0.94]|0.25(1.06| 0.85 0.88 0.94 0.77 [0.87]0.83|1.08]0.81
Confidence taterval &%\ . 43|0.34[0.09|0.38 | 0.31 | 0.32 | 0.34 | 0.28 |0.31[0.30|0.39 [0.29
Minimum 3.00]/4.00(6.00[1.00| 1.00 1.00 1. 00 1.00 | 4.00(4.00]3.00(2.00
Lower Quartile 4.25|5.25[7.00]3.00| 1.00 2.00 1. 00 1.00 |5.00(6.00]5.00](4.00
Median 5.506.00[7.00]4.00]| 2.00 2.00 2.00 2.00 [5.50(6.00(6.00]|4.00
Upper Quartile 6.75[7.00|7.00]|4.00| 2.75 2. 75 2.00 2.00 |16.00(7.00|6.00]|5.00
Maximum 7.00]7.00[7.00]6.00| 4.00 4.00 4.00 4.00 [7.00)7.00|7.00]6.00
Median - mini 2.5012.00[1.00[3.00]| 1.00 1.00 1. 00 1.00 | 1.50(2.00]3.00(2.00
Median - P25 1.25]0.75]0.00[1.00] 1.00 0.00 1. 00 1.00 | 0.50(0.00|1.00(0.00
P75 - Median 1.25[1.00(0.00({0.00] 0.75 0.75 0.00 0.00 |0.50(1.00[0.00]|1.00
maxi - Median 1.50{1.00]0.00[2.00]| 2.00 2.00 2.00 2.00 [1.50(1.00(1.00]2.00
(3v)) . .
7 - e OAverage and confidence interval
| Median mini - maxi
6 - }-- OMedian and quartile -zone P25 - P75 } ‘I‘ ‘}
5 |
: i
~ 4
v
e
K
3 _
2 _
1 . : .
X D O\ ) » D A ) 2 S L ) >
S R A - » » » EAEEE A A
> »® »® »®
PliEERR R
B 3.63 § 2 8% £ 4 LEipl 20 A ETRIEE 2 R 4L A B
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% 346 A KELETRIIEE 2 A ARE L ) MR R

A7 [of 7 [6F7 [387 XA [xap[Rn g [xap[trp|rrip|rrp|rip

lesfl il s Rooml | Room? | Room3 | Room4 | Rooml | Room2 | Room3 | Room4 | Rooml | Room2 | Room3 | Room4

Average 5.70 | 5.47(5.93]3.533.87|3.80|4.40 | 2.40 | 6.23 | 6.50 | 6.40 | 5.27

Standard deviation | 1.04 | 0.96 | 0.96 | 1.09 | 1.15]1.47|1.40 |1.02]0.99]0.99|1.05]1.00

Confidence interval| o gn | 0 oy | 0 34 {0.89 | 0.41|0.53|0.50 | 0.36 | 0.35|0.35 | 0.38 | 0.36

at 95%

Ninimun 3.00 [4.00]4.00)1.00)1.001.00|1.00]|1.00]3.00]3.00]2.00]3.00
Lower Quartile 5.00 [ 5.00|5.00]3.00]3.00)3.00)4.002.00]6.00]6.25]6.00]4.00

Median 6.00 [ 5.00|6.00]4.00)4.00)4.00)5.002.00]7.00]7.00]7.00]6.00
Upper Quartile 6.00 [ 6.00|7.00]4.00]4.75]5.00]5.75|3.00]7.00]7.00]7.00]6.00

Maximun 7.00 [ 7.00{7.00]6.00]7.00)700)6.00]4.00]7.00]7.00]7.00]T7.00

Nedian - mini 3.00 [ 1.00]2.003.00)3.003.00|4.00/|1.00]4.00]4.00)5.00])3.00

Median - P25 1.00 [ 0.00 | 1.00 | 1.00{1.00]1.00)1.000.001.00]0.75]1.00]2.00

P75 - Median 0.00 [ 1.00|1.00]0.00]0.75]1.000.75|1.00]0.00]0.00]0.00]0.00

maxi - Nedian 1.00 | 2.00 | 1.00 | 2.00{3.00]3.00)1.00)2.00/0.00]0.00/0.00]1.00
(B gr) 7

O Average and confidence interval
| Median mini - maxi ‘I‘
{“ OMedian and quartile -zone P25 - P75

BoA A

X 4R

N
—t—
——]

2 4
(34
1 .
S Q& > > S & & > S v & >
%&% %Q& %@ﬁ& %é& &% && <&>$ @% 'ﬁ% ’&% -’\ﬁﬁ %%%
N o o o™ & & & ¥ % % % %
iR
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3.9.4 A HEHETRIEE B 53t
L& ag sl is 2 FR A%

ﬁ)@%&Mﬁﬁiﬁ’§&%ﬂﬁ%%ﬂ$%%%%J% 30 T
PR - BRI R EE T R P BIERAED &
ZHE D] I ERvaT %44 Rooml eh-T 5aE 5 4.94 5> > Room2
5 55> @ &vjr Room3 5 6.18 0 #%& % 5 125> Room4 5 4.04;
i—% zeig'_ilr_ ISERELPN Faﬁw,; % * 4% & Room3 e Bitfz & BB » &

(ii) _ﬁgggﬁjﬂ B L E AL AW TR R B AR

— ALK g@%ﬁ@%wmwﬁﬁaﬁﬁ;3&¢53é’ﬁ%
?%2%;%’\—_1__5]#3—#&7/55 ’ﬁﬂbﬁmﬂ/ﬁfﬁi}iiﬁ: 2 17332213 2+ a5
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(ili)d % 3.24 3 327 2 < T8 S Behic R A 45 5 % o L Bl B4 &
FoER DA R TS 0 T TR RS B £ L 2 Bl R
BL BRI

2. A ETRIGE S 2 4 SRR A

(i) 4 B 3565%3%ﬁﬁ“iﬁ§’Qﬁﬁﬁﬂ%”*”»@ﬁ
FEEFALEIRG F T Room2(— L2 )d i 5« 4

BE G - BRRF 64T 2§ REFE A L6500 @ % ih
REBWFHES 6274 2+ h2bd L e wkg ik o

(i) 5% P2 B 042k hieH7 HESL ] 255X 4

R R 2 Bk o FFRRE 0 TR e UEE G feity

R ? 2R BIEEER R FIM ANAREEPER D BRY
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395 TR % AR ES

A.- ék%i?‘]'ﬁ:

3347 ZERHABIRE-ZEFEY

E# vs., ¥
Bl R R | AR B | BRES | RS RERE | TR | EEW
T o 3.74 5.92 4.54 3.99 6. 36 3.25 2.17 6. 31
L 1.11 | 0.89 | 1.38 1.31 0.79 | 1.11 | 1.29 | 0.78
% % 7 (95%) 0.26 0.21 0.32 0.30 0.18 0.26 0.30 0.18
% 348 FREABRZBHEL
FERRRRIE P $ vs. X
Bl R RS | B AR B | BREE | RS RER | TR | EFEW
T o 3.79 5.22 5. 40 3.29 5.97 2.83 2.10 5.78
L 1.10 | 1.22 | 1.36 1.11 1.13 | 0.99 | 0.90 | 1.36
% % 7 (95%) 0.26 0.28 0.31 0.26 0.26 0.23 0.21 0.31
# 349 FAFABRE-NFL R
FERRIAE P R vs. ki
Bl R RS | AR B | BREE | RS RER | TR | EFEW
T o 4.19 5.22 4. 60 4. 01 5.76 3.06 2.25 5.93
e 1.19 | 1.16 | 1.44 1.27 1.35 | 1.18 | 0.98 | 1.13
% % 7 (95%) 0.27 0.27 0.33 0.29 0.31 0.27 0.23 0.26
%350 R EABIEE-BER
EX A= 35 vs. B
Bl R RS | AR | FH | BREE | RS RERE | TR | BEW
T o 3. 61 5.32 4. 11 3.69 5.99 3.00 1. 97 5.94
L 1.15 | 1.13 | 1.33 1.06 0.98 | 1.01 | 0.87 | 0.97
% % 7 (95%) 0.27 0. 26 0.31 0.25 0.23 0.23 0.20 0.22
2 351 FREAPIERE-EIRE R A
FRRIEI P FFIR Vs, fia 4
Bl R RS | B AR | FH | BRES | RS RER | TR | BEW
T o 4.15 5. 56 4. 83 4.15 6.13 3.35 2.38 5.97
L 1.20 | 1.22 | 1.31 1.15 1.04 | 1.22 | 1.14 | 1.01
% % 7 (95%) 0.28 0.28 0. 30 0.27 0.24 0.28 0.26 0.23
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%352 FARARIFEE-F FRA N
) )
FRRIEIE P * ‘]?55 vs. ‘f&E
R3S B TR | AR | FIE | MR | R RER | TR S | BE
Lo 3.56 | 5.32 | 4.47 3.7 5.86 | 3.07 | 2.13 | 5.81
i 1.22 1.13 1.34 1.11 1.18 1. 36 1. 04 0.97
B HA(95%) | 0.28 | 0.26 | 0.31 0.26 0.27 | 0.31 | 0.24 | 0.22
KR BFLTEN
ey 2
7 g/ YL
EIR/ g 4 > T /4 e

33 /%

B3.65 - RERIENFLRARFZLZ AR BT EH
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Bl 3.66 - BXPIEWFLRAPFZLIAEETEH
T FLTER
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B/t 7 R e

35 /%

B 3.67 — 4% )\/PJ’?’[X%,\\":’&?F BRI ‘5§47€v‘
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33 /5
Bl 3.68 - SR PIENFAFARIREZLI D EHTER
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33 /5

B3.69 - &XREHFLRARRELETPTEM
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REBFLTEH
%48/
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BIR /o 4 S
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B 3.70 - HXRIEFXFLHRAPRZLRELRT LR
ThHFLILEW
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33 /%
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SR/ A

g b 2t

33 /5
B3.72 - BXPIHNFLRARFZLEEHT IR
AREFALIRE
%353 FREABRE-EFE L)
FRPIGEIE P ZF# Vs, v
RIES R b | R AEE | GIE | MR | RS RER | TR S | BEY
Tya 3.80 | 5.87 | 4.93 4.20 6.50 | 3.07 | 2.20 | 6.40
B L 1.22 | 0.92 | 1.29 1.14 0.67 | 1.00 | 0.95 | 0.66
EHEREO5%) | 0.44 | 0.33 | 0.46 0. 41 0.24 | 0.36 | 0.34 | 0.24
%354 ZARARREHEL
FRPIGEGE P & ovs. =
RIES R B | RAEE | GIE | R | R0 | RBB | TR S | BE
Tya 4.10 | 4.87 | 5.90 2. 87 567 | 2.73 | 2.27 | 5.67
B L 1.16 | 1.38 | 1.35 1.02 1.27 | 1.06 | 0.96 | 1.42
EHERR95%) | 0.42 | 0.50 | 0.48 0.37 0.46 | 0.38 | 0.34 | 0.51
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Z‘\ 355 pp ,E, ‘—FF AJ\/F Fé‘/z

/ﬁ‘ g e ke

FRRREIE P

FF vs. d2i

RIFEH R R | REE | AR | AT | R RER | TR | BFER
Lo 4.50 | 5.20 | 4.97 4.30 5.63 | 3.23 | 2.33 | 5.90
L 1.63 1.40 1.56 1.29 1.45 .17 | .11 1.22

R R B (95%) 0.58 | 0.50 | 0.56 0.46 0.52 | 0.42 | 0.40 0. 44

% 3.56 FR T A PIFRIE-BER

FERREIE P 3 vs. %

RIFEH R R | REE | AR | AT | R RER | TR | BFER
Lo 4.07 | 5.37 | 4.63 3.90 6.00 | 2.87 | 2.27 | 5.87
L 1. 26 1.33 1.11 1.14 1.00 | 0.88 1.03 | 0.72

2R E F(95%) 0.45 | 0.48 | 0.40 0.41 0.36 | 0.32 | 0.37 | 0.26

%357 FR T A RRE-SIRE G A

FRRIEA D &R vs. i 4

Bl R R | R RE | E T | RTH | R RER | TR | B
TioE 4.37 | 5.70 | 5.33 4.27 6.03 | 3.47 | 2.47 | 6.03
[ 1.64 | 1.24 1.42 1.03 1.17 1.20 1.26 1.08

4R R B (95%) 0.59 | 0.44 | 0.51 0.37 0.42 | 0.43 | 0.45 | 0.39

# 358 FR T A RIEE-T ks

FARREAP 3 F%E vs. R

RIFEH R R | AR | AIET | MR | RS RER | TR S | BFER
TioiE 3.87 | 5.40 | 5.03 3.90 5.70 | 2.53 | 2.07 | 5.23
L 1.33 1.23 1.56 1.11 1.49 1.12 1.06 1.56

% R (95%) 0.48 | 0.44 | 0.56 0.40 0.53 | 0.40 | 0.38 | 0.56
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3.06 TR EAPIHEERNH

() - &L pF aFL®A RGNS E > J £ 347 3 3529757 0 kB B 7
oo b a6 BRESw A - LR 3.59 B 3.61 2 B 3.62 23
ERCEAGEY BB X/ /% R ek 33/ SR/ A
z?%ag/?’fﬂgf‘;fﬁré,)iii;fﬁﬁf]’&_7/>§ﬂm356/w\“5447\" ]
7o @ BB N B - B RF S54SR HELEL LSS50
>0 %3533 4358 #LEAL L Bk HEOEE o

(1) - X/FJ’F_]J ik 347 3 352 % 3 #% ¥ A1k 353 % 4 358 Ak
ﬂ%m$&@ﬂ@7’uﬂ% R BEfh Bz Xt d 6 B R
E=Ris #rﬁmlf'_’z’\’l’“/‘ﬁ“ag %ivbléifgﬁké,,’@# 7 E S fRL e
f?%ﬁ%&ﬁ\?bﬁ‘ﬁﬁﬂ‘éb o A EMZ ?L#T&Eé’f’lo

(i) B0 - X PIE WS 364 2L EAL2F 3720 Th 52 FEH
&rE%]3.65£§]373’ﬁﬁilﬂdz\3474z\358 kg6 Bw &Y BT
MepiE s HF R A7 X #F 0 bbb |ElFa - 380 ﬁ&#ﬁl’im%%ﬂf
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3.10 Jury test %#%

A3 E 2 jurytest £ B GiE 2 B RF 2O BE GplEEN o A3
éiS#éﬁi~Méw-(l)ﬁiﬁ Q)FF Gk - DES
G)BAEZE~OR B EH - (NT HE2Q)FNH7 £ e fi72 kA ALz ()
FEER Q) - AT ER Q) TESE@D? A ERE LT jury test F
ﬁa;Lgi@ﬁgﬁiukﬁﬁ’ﬁﬁﬁ*@ﬂﬁﬁﬁ&mﬁ?%§°

FR2ZFR T3k~ L F 22 Bs FEE R BT LT 2 5 H
B H O 3ATiE ﬁ%ﬂﬂ@°

d w3 jurytest 22 F & EF 0 T E D EHAoT

(1) Jury test 2_ fe b g2 2 & gg P ETRIGRZ 2 4 Beaiplir e % » R E
BOBRISITEER > D ferApt b o Fld kg ROER KX
WP B KR A pe AR T A SR

Q) RZ2 T2 E o vt Eat RO EBT R AT BT
AR > a2 &% W me A 2 v o

(3) Jis* A& BT EI SRR G SR F 2 5] T G EE D ek S R
MR PORERE LA -

WFLHFAREEFLEREB L2523 > AT RLRF L
BRTR 254z X UiRBrRRER 5 FHEM S X

RI% $4e0ok 4 o et i -

(5) terfed BARAER A > R VRIR D fRRE LT B R R E
/?Jﬂvéﬁsw'@;z F’i@»m‘fx’%{&'\;ﬂﬁ‘ﬂi,pﬂ ]+ 0 e ﬁ';;,,
RIK T EEF EZEAR > Fla BHELBRLELE 3 EE FR L Dy
R o

3.10.1 =%

BABERE > B 2d o h B PR B b Snkd et B2
A i R S i B ﬁ4?#ﬂ$%a<A“%€
EE R BREOR L Y e T A o SE R RRI A BT

MEF G L ARRER L gk L A S M Kﬁtmm%
B ¥R jury test (BRRARR > Z 2 AT ok R Ik 2 R EE D
fef o REREFLRTAPERE (- HRIFLEES IEFEARAS
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a. FEPE A B EEFERIRERLS RPN B
b. AR e AL PR R W R B

41 ¥B0E A BAEWSE LB REH N RIBENT T B

Bp 7T+ AF2 B8 #* Head Acoustics 2 KEMAR
BLE B R 8 * B&k 2 HATS BEGE A ﬂ\“% K->t 99 %
100 & p 4458 0 2 A B BgEp| ke 14 fo S MR BREE B SR
@ﬁwﬁ,&ﬁgiigaﬁﬁuﬁﬂﬁaﬁa?ﬁWD

IEC61606-1 (Audio and audiovisual equipment - Digital audio parts -
Basic measurement methods of audio characteristics- Part 1 general)[35]:

RFFANAKE (¢ HPFHRAS - BFEHAFE BA T R) P73
%W’é*ﬁﬁv&’“ﬂﬁvis éiﬁﬁxﬁ@’*ﬁ ek g
1+ o JEC 61606-2 (Audio and aud10v1sual equipment - Digital audio parts -
Basic measurement methods of audio characteristics — Part 2 Consumer use)[36]
R B2 %] S ﬁisal ZAMELEEM 2 R B EH M
B2 P Y e g

a. Crosstalk Attenuation

b. Level Non-Linearity

c. Distortion and Noise

d. Noise Floor

e. Dynamics Range

f. Frequency Response

g. Maximum Input Level

AT EHHETPE A BBR AR H N BN RE A% BRI
P2 PpiE 2o FEFR FARE S R a2 Pb’%,ﬁ mffmi,mégP v f 4h%
A LT R g'ﬁ;w BT Kt E o BEGE 2 EEL
[LARE Y I S %#’V’L7 2 «u‘ﬂs:l‘“ kﬁ%])\%?]khfi—‘ﬂ ~ %
%é’iﬁﬁig?])\ﬁ_‘ap R SAR 8 TR %;ﬁ%;;« BB A T AN E LB R

LR EFF e R R 2E 2 > FIRE R PR Y
BENAGIAEL LR A #é LFAALTR Y PG TR

qub"ﬁ ’(H’_

24 M i [EC 61606-2 #75] 7 7 &k B i Slcz 2k R
k—”@*?i LR R - REHAME AR BRSO A 2
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%B%W%H€WL3%%M9“@’”%ﬂ@‘ﬂﬁﬁﬁiﬁﬁﬁ%?
R RAEA B R E A B EEME LR 2
L,HL i e rr"?ﬁfé*: e i@ 4o i o

ZPE L 9 R AT A e I BF KRB G PREARR
(a) Level non-linearity,

(b) Noise floor,

(c) Dynamics range,

(d) Frequency response,

A~ £ (100) & # %245 IEC 61672 2 IEC 61606 % i s,ﬁ.ﬁi%] A G R
FE PG 2 2 T 528 R R B R RBER S
(a) Response to tone burst

(b) Tolerance on frequency weighting characteristics
(c) Cross talk

4.2 &R F M SERFH TR

BlzEAT R *F T AR I KX % % HQS-EA(HEAD Quality
Standard Electro Acoustics)[37] » FH# &JZARL T 4o B 4.1 #7771 > 3 FEE
F R A AeB] 42(a) R 5 Bl do B 4.2(b)4rF o FiRlk B(EUT)A &) 5
% 5. b (LARSON DAVIS PRM902 2451)4r®) 4.3 #751 » 2 3 2 A g2 4 B
4oBl 4.4 477 o BIEEPER-F LR EENDE L B2 A B3 4ol 4.4 4T o
%ﬁ?i&*ﬁ*‘Bﬁﬁﬁmgﬂﬁﬁ’ﬂﬁﬁﬁﬁﬁ*&“wkﬁﬁ
XNE o R R E LR 2 PE ARG R FRKREBEUDS ﬁ%}é@ﬂ?
PSR LB 117 5 PO B A D el B R e
4.5 675 o wploN 21 (Eip) R BERAE 5 S0cm o ACRE R B2 3K b 4.6 0

[ acqua ea = - =oix|

|| e Datzhace Standard Chiect Breparation Ssings Tool Help ‘

ﬁw §|'='|gngr Typa A Snor THia = ¢-q>‘
JProiect bl

x|

Projacts SMD Viower Editor |

New Prciesi

Title: [BE Frenuency Fesporss anf voice SEth octave MIC

Sigral
w fiac e o Seurce: [3e_sv.iet _J|
m i prec .(R]buimmfcmc:f Seleciion -
WS AE Frec g sger Ciritieer | Drection [Foioil 2] Colbrationtunt [dfes J|
B AE Fro

m il e FrEcEa = Qe e
W A Froo Bk Foble Sl +=1Fs | Refeience [ avi. il e crected) -]
- W 500 A Frec ) Hew . »| Timerange. 0020207 31 s
< B TAE Frec  Lyport 9D from Fie Tiamfomaliors |59 Gclave, Harir, FF1.32788, 0V.708
B A e 3 peite ERiE Tolerance scheme: [3a_av.tol ad) tasper, 100 8000z

B SRR Free e sngfinDs ..
B 3 AE Frec

m e mcg R Check resuit [»0oda
"t Duplicste
B S 4E Fre i [0 00%. 100 8000 Hz 50,30 46
B O \_JL:uH s F Eename ...
141 0 (2 Distortian (=
Hel F1
o ume L

t existng SMOS/MMDS . .

[ET || N

I_lDL_IAn
0o (e n
-0 ELouds
GO [Fres

Lot
B O FlLcuessFelim Loa nw:% b den | ceve | En | o |
41

ine | Sowez | Dzsuiigiion | |

= 4l
Datataca comer (aca | Selactad databass: ACOUA_EA |

F14.1 HOS-EA FH455 % B & Aotin
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(b) 5 Foflo o B R
Bl 42 BBk B pliEy gy
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Bl 43 FRl&RBEUD)E LR 2 5 3 224
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Bl 44 &5 b ZEXE
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43 2R EE T RREBH L RE
B R Blae % P oMYA %é uiq LS 2 Al

£
';%‘ /E'J “"‘—L: & 4

~ER &%‘%
RBIERH S o p o

(A) Response to tone burst
nF %‘] > ig (Maximun Input

e IEC 61606 4= ~ %
Level) P32 & B 2. Response to tone burst v EB X B IFL ﬁ;,] 1B At e

’T .
a. B~ B IFL ﬁ'*] » (& (Maximun Input Level)
al & QA PRELR ZRRREUT 27
Fetg o UFEA 1 %24 2R 2 afoiz B 2k
B o

2RI 2 ARG BlArB] 4.7

Analogue signal EUT Digital distortion
generator meter
In-band level Digital wave form
meter monitor
IEC 2419/03
Analogue signal EUT * ‘Standard Digital distortion
generator digital player meter
In-band level Digital wave form
meter monitor

B 4.7 &= 75"’3#7;@?]» B Ip]ZE > B )
RS BB N2 BUT T @A & deid B 2 EUT

a.3 ﬁ%l 2B
(1)#E & :997 Hz -
(1) = 28 G5 0 Vo, P A2 18 57 v %] z_ full-scale = # o

a4 7% ()
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()#-F R R BEUD)ZRIRREERKA0B 47

()% %% 2u % (997 Hz) i# » EUT » i 1= 3& 5_0 Vr.m.s jbr
R TALE AT B ~ 2 full-scale B r2 R G -
PR R o

(iii) k& 5—@?] B IR PR o

(V)g#2 1%2 2 5 & CREH» USRI > T 5 S 337
1@?1 * B o

aS g *

MNP FEEE FY oo B 4.2(b)5rom 0 F SR 2E K ArB 4.5
ST o A BIEF R LR 2 R A B e 34 7 BRI § 5L
BoE F IR~ €5 full scale -0.5dB > 7 F 4 B g FF
2 g~ € & full scale -6.0dB> £ iplg % W & 5o b F = ik

<R ;‘iriﬁg?] B o
(B) Tolerance on frequency weighting characteristics

IEC 61606 P& 4E 5 45 4230 & 2 4p M 2 # 7 4 5 5 & (Frequency

Response) 2 # #f & (Group Delay) » 32 (¢ % % & ® 2. Tolerance on
frequency weighting characteristics » #7 & 5% 2 ¥t B 4cif 4o ™ o

a. #f 5 5% (Frequency Response)

a.l T & P ERIEALER LR EUT 24 5 8k ﬂi%l B L -
e - 20 dBpg 0 2 F MEEAE & L 997 Hz 0 A% Rl
WF 2 B S B A F (gain)® £ BT F o R
WME2 L o
a2 PlEH 72 RA4cB 4.8 -
a.3 ﬁs?] =
(VHF 5 BIRIF S 4od 4.1 -
(i) = 8 — 4L p3R = #(0.2V rm.s.) °
ad 37 AP
()#- 2 p] R B(EUT) 2 28 & B2 X 40 4.8 -
(ii) 1 sine & #-% % 2% (997 Hz) i » EUT » % 4x8 3 & -
(1) & Pl & fi*ﬁi%J 4120 8

(iv) $ > 3 b B R F U R dRlE = g~ 2 EUT £
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A B2 (i) > & BB B

V) *

r:&

(Vi) #2552 [B] 4 =

Ell‘
.,-,..

RS CE

\\\f;r

)

\

=

% M 55(997Hz) lpkﬁsa] I = e & < Iv»@%]

SR

}7\/

o

% 4.1 1EC 616006-1 z_p|:#4 5 5] %
Nominal Actual frequency (Hz)
Hz fs=32 | fs=44.1 | fs=48 | f5=882 | fs=96 | fs=176.4 fs =192
kHz kHz kHz kHz kHz kHz kHz
4 4 4 4 4 4 4 4
8 7 7 7 7 7 7 7
16 17 17 17 17 17 17 17
32 31 31 31 31 31 31 31
63 61 61 61 61 61 61 61
125 127 127 127 127 127 127 127
250 251 251 251 251 251 251 251
500 499 499 499 499 499 499 499
1k 997 997 997 997 997 997 997
2k 1 999 1 999 1 999 1 999 1 999 1 999 1999
4k 3997 3997 3997 3997 3997 3997 3997
8k 7993 7993 7993 7993 7993 7993 7993
10k 10007 | 10007 10 007 10007 | 10007 10 007 10 007
12k 12 503 - - - - - -
14 k 13 999 - - - - - -
145k 14 501 - - - - - -
16 k - 16 001 16 001 16 001 16 001 16 001 16 001
18 k - 17 997 17 997 - - -
20k - 19 997 19 997 19997 | 19997 19 997 19 997
22k - - 22 001 - - - -
30k - - - 30011 | 30011 - -
35k - - - 34981 | 34981 - -
40 k - - - 40 009 | 40009 40 009 40 009
44k - - - - 43 997 - -
50k - - - - - 49 999 49 999
70 k - - - - - 70 001 70 001
80k - - - - - 79 999 79 999
88 k - - - - - - 88 001
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a5 Bl g%
AREFEER Y PR AR FHRERIE 44 4T o A uH
Fh 2 PE AR IIApRR 7 FpRIEE o B~ 4p & fs=32kHz
B IR EERRRE R Ao L 42 97 0 B EEP > & 500HZ 1
TERLRGE AR SRR ARG e S B AR
FARIA FTF R M

Analogue signal EUT Digital level meter
generator
In-band level Digital wave form
meter monitor

IEC 2423/03

Analogue signal EUT . ~Standard Digital level meter
generator digital player

| In-band level
meter

1EC 2424/03

Bl 4.8 H4F F HLRIE S BB
FHR:E ﬁtu’iﬁ%]ﬂiiEUT ™ B % gngiﬂi%]ﬂ:iEUT

Fo42 HF S Bl %

Norminal |Frequency Response|Frequency Response %5 b dB-
Hz # 5 b dB 7% 4~ 3 dB 72 A3 dB
4 -8.35 -8.06 -0.29
8 21.41 21.18 0.23
16 31.91 29.06 2.85
32 42.42 41.52 0.9
63 12.85 11.66 1.19
125 -16.33 -16.04 -0.29
250 -15.55 -17.36 1.81
500 -16.33 -17.44 1.11
1k -15.16 -14.82 -0.34
2k -15.16 -7.43 -7.73
4k -22.95 -13.71 -9.24
8k -20.22 -22.95 2.73
10k -19.17 -30.1 10.93
12k -36.56 -30.11 -6.45
14k -31.12 -34.32 3.2
14.5 k -30.73 -35.44 4.71
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b. # it ¥%(Group Delay)

bJiﬁ:&EM$1£§wmniﬁww@,ﬁ»a%ﬁ$%a
PAES 5 997THz A K@tz £ o

b.2 BIEH 7 2 R4 Fl4cFl 4.9 517 -

Analogue signal EUT Digital group delay
generator meter

Oscilloscope

IEC 2425/03

Analogue signal EUT Standard Digital group delay
generator + digital player meter

Oscilloscope

B 4.9 2ur JEPIE S HLR
P BE #cimgs 2 BEUT T B:# 2 #ci-ds 12 EUT

b.3 #ij » Lk
D1 * ez s A 2 BFF > fi » AR Lo ] 4.10 45

4 000 H

2000 H

0000H

< T1 =
NOTE
Tq=1fs IEC 1216/09

@4ﬂy&awﬁﬁﬁ%ﬂﬁiﬁ%
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b4 174 IR
(i) %% 7] % B(EUT)E Rl h B % 2% 4o 4.9 -
(i) #-%4:E. (997 Hz) # » EUT » ™ fcix ¥ 2 ¥ 25 (group
delay meter). 45 PF [ £ Y23 B 7

(iff) 74P TS B LR £ () ke
23U

(iv) -5 Zx(i) 2 (i) F &4
(V) PR R 2 R L =7, -1,

b5 BliE i %
ARAHFE LR PR A0 R ARERIH 44 57 o A Y|
HELR R GE AR AR T B ERIE 0 BRI
£6=32KHz & G BIGa 5 % 4r & 4.3 597 » 4§ ~ 41 5 4 3% 499Hz
Pis o Pl BAR R Red AR R T - e
S EG 0 SRS AT RIS ERN 0 PR AR

F O R E o

% A3 FEBPRER

%¥;éi)ﬁ ok re(ms) | 7 E AW (ms)
4 2.9 3.0
7 2.9 3.0
17 2.9 3.0
31 2.9 3.0
61 2.9 3.0
127 2.9 3.0
251 3.0 3.0
499 0 0
997 0 0

(C) Cross talk

AR B IEC 61606 R4~ 53l i B 3 #(crosstalk attenuation)
Bl R E 2 Cross talk > 5L E FF 3 4 s 4o ™

a. L ELA ;g FF 3 #(crosstalk attenuation)

a.l #T_&
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PRI P AT ERAELE i ¢ R DI H W B 2 S gLeT
TR AR > blaed BRURLE gy~ - s ¢ (full scale level) 2
MEL 2 ARER ARG E LT BASLEE 2 <] o
RRE Y - B TR M -

2 RIFA T2 ARBI B4R 411 Hro e
a.3 ﬁ%l P
()4 F: %% IEC61606-1 4% 4.1
(i1) =% : -3 dB from full-scale level
ad | iH

(1) % X &Pl R B(EUT, equipment under test)¥ jp|:& & B 4o [
4.11 -

(S %*“fiﬁiaal ~ EUT 2 ﬁiaql r 52— (e.g. ChA)

(iii)*2 EUT & ﬁiaal e %, AdBps (+5s: full scale)

(iv)H#-3% 3% 30 5 - J%}:ﬁ%l » 2B R AP e 20 FE Fu(impedance) i
B, o

(ﬂ#%ﬁkia%ﬁxiﬁﬁiﬁﬁﬁxﬁ(mB)

(vi) £ %%iﬁ%ﬂéﬂ% +~ & B dBgg

(vii) crosstalk attenuation *r Z_% % A-B dB

(Vi) A7 AR E 2 R BRI EAF F ED)~(vi) 2 A 2 4 BlR
7 Fe 3t gL sp A 2 crosstalk attenuation
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Analogue signal Narrow-band Digital level meter
generator EUT band-pass filter
Digital spectrum
analyzer
IEC 2433/03
Analogue signal EUT Standard Narrow band Digital
generator — * digital player band-pass filter [ level meter
Digital spectrum
analyzer
IEC 2434/03
@B 4.11 Crosstalk B|3& > H.[B

FR:E @:fi@?] 41z, EUT T~ Bl: % Eﬁs:&‘:ﬁ%l dt1z. EUT

a5 RFe%*

AR

e
B

BErGEABG S FHREXAE 44 ATT

S

PR 27 A B ARESTH FEURIE 0 PRI 5 f5=32kHz
A0 I BRRREEACE 44 S 0 BEREP ",/Tt ke
for e F g Rt PE AR A B B2 crosstalk
attenuation *‘]!.’K %] o

244 RAE R I EERLS

) Frequency Response Frequency Response
z A B A-B A B A-B
8 49.13 4.70 44.43 42.01 3.72 38.29
16 47.81 -2.70 50.51 42.89 -4.95 47.84
32 47.35 -4.39 51.74 47.28 -8.04 55.32
63 50.53 -3.29 53.82 54.23 -4.89 59.12
125 48.63 0.01 48.62 49.51 -0.37 49.88
250 37.98 0.36 37.62 36.07 1.16 3491
500 27.83 5.75 22.08 19.91 2.86 17.05
1k 19.08 5.25 13.83 27.47 5.35 22.12
2k 14.03 6.15 7.88 28.36 9.15 19.21
4k 10.52 10.11 041 19.36 11.69 7.67
8 k 12.70 13.66 -0.96 16.44 14.38 2.06
10 k 12.97 13.86 -0.89 14.99 15.15 -0.16
12k 14.69 14.94 -0.25 16.16 16.04 0.12
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431 BRIREBH N BRI R

r3rd e a E# %22 IEC61672 %2 IEC 61606 % ilﬁﬁﬁl » [T e

BRBHA R BMTZTT N F S

(a) Level non-linearity,

(b) Noise floor,

(¢) Dynamics range,

(d) Frequency response,

(e) Response to tone burst

(f) Tolerance on frequency weighting characteristics
(g) Cross talk

FrEAsdrdEMeip 2 BF0 A BREFRMFER R B R

£ 4o T

. B8 A B o h - B2ABE T B &b AP E
AR o) o

2. Fh P EEDER . BEFE ARG A FladeiE o Ft § LR
ilﬂi&agm;m,ﬁwb °

3. ad iR b dEFRFER 0 980 1dB -

4. I BB IkHz M P P EARBE L h 3 P ELE o

5. ftoneburst ¥ B BiplEE TR E 5 Mm’?%’*iﬁi%]%fﬁﬁi* °

6. HEFF AT > & SO0Hz ™ $ s h v FE AR AL IRAHEF
‘%’ FRX'\:T‘J‘H;FI gé&}%’ I{LSOOHZ J‘},_I— ’ }fb)k'l;z?fj‘;;ﬁ_ A fg;{?‘_’?fgﬁ'@
ABWPE -FEABEFAR2 By > 500Hz 2+ BF B2 g 2
e By g d B3 B oS00Hz M P F b B E AR BT B
EER.S S

7. t Group Delay & |5 % 5577 - S RIT| g F N - F 2 4 1% 5
Pk ezt SR E o

8. MEMF A I ER B TERFRADFFEN E L TFE

A B %2 Bl i B 2 crosstalk attenuation ‘FK (%] o
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4.4 HApFFE RN BPHEE B REKFFEE
441 = AF I 3

FAR kMRS ed 2 F A LSRR RS Pl
u%*%¢&W$ﬂfdﬁwﬁrw%“m®”%ﬁagﬁﬁuiggum
borne » 11 7 F #x 4,/)9‘» 5 A en@BE> %) F 48 3 (Structure borne > 14 3
ﬂ?ﬁ#ﬁ'zﬁv,—»—'ml—? L FOIE T L 0 Ao 412 Ao o iE A B q_#?vgi
ek AEA Y 0 ZR IR v oAk Taﬁ%%'ﬁid/+vﬁm¢ 5 R
T_F 5 ’m]-g;'%]zir TR ELz ¥R oM B A F R gk R A o
PR $ B IR B e ] A Jﬁﬁé%ax- PEER g Tt
BAESTA B S e A IR T 18
BalCh

= 4 )

A (dm
&
TR

E o F LT (N)
1 B2 R 1 V ;3 0 01 S PR (s
F.W
77777777777 —_——— 7T
AT e U mmmmnn |LRSERLY

= E BT E

B 4.12 i 785 23 4 84
442 Rl 2 BEFET AR

ﬂ\"iijlﬂ ﬁif &7@413 y & 5 2 fﬁ,—?/)ﬁ,f@q{» ,—/\ﬁ*ﬁjr‘#ﬂ/? PQJ:"_L:}';Z’)‘:;J‘ .
#El’ﬁ@?ﬁ%mﬁ;ﬁ CHIFE S 2 RBEN LG o

1

5 o7 8RB A N AEAR FR T R B 2 4R 3
5 |
JE FA BPE fERI3X AR B STBK R 91313
|
FEAR BT BB B 5 MR AR R A AT B A
il Il | + 15
w || BT BRI | | B @%ﬁﬁﬁ BRI x|
# T4 H4E B3R ‘#ﬁ%&”“ W3S E |
[ [
RIRT AR (A = 6 AR PATIRE) o
; l ouple
1
L REARGREAZEEE

B 4.13BF>ZHEFFT AR R
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4.4.3 1p M RFIEE

R R 'Lﬁ‘{‘?f‘& fiize /SR MRS s RN S (ol (N £ N 7"
AP B GURAHE R > R A Y 0 SISO 140-6 ~ ISO 140-7 ~ ISO 140-8 »
A F P E_CNS 15160-6 ~ CNS 15160-7 ~ CNS 15160-8 £&2 CNS 8465-2 » H &
B B o T

ISO 140-6 Acoustics — Measurement of sound insulation in buildings
and of building elements — Part 6 : Laboratory measurements of
impact sound insulation of floor

ISO 140-7 Acoustics — Measurement of sound insulation in buildings
and of building elements — Part 7 : Field measurements of impact
sound insulation of floor

ISO 140-8 Acoustics — Measurement of sound insulation in buildings
and of building elements — Part 8 : Laboratory measurements of the
reduction of transmitted impact noise by floor coverings on a
heavyweight standard floor

CNS 15160-6 A3407-6 -5 — 2 A 2 2 AP 2 155
2 - R EEIES 2% T ER

CNS 15160-7 A3407-7 %5 - 2R+ 2 2 A2 2155 27
2 - BEEE RS LRFERC 2

CNS 15160-8 A3407-8 #%5 — Z 4 2 E A2 5 R
# LR G L SRR R

CNS 8465-2 A1031-2 #8 — #2842 2 A2 2 55371 —
i A

iR

Ik

% 4.5 5 ISO~ASTM ~JIS 2 CNS 7§ B H 15 hrff 2 jpl# 4R 8§ A 4 o
% 45 fir R pRL B R A

ISO ASTM JIS CNS
140-6 | Wt &% 3 7l & ca0r | 15160-6 A3407-6
(1998) | (7% %) (2008)
A= B G| piggy | A48T R000) | groh A3142 (1982)
140-7 (R ) i 7 7% 15160-7 A3407-7
(1998) [ _ [ AI41822000) | Jooo
& 1 R
LY H\
140-8 15160-8 A3407-8
(997 | B — | A1440 (1997) 2005)
(F=3%)
g H 2
140-11 f_ﬁg%gif;ﬁ N P 15160-11 A3407-11
(2003) | |5 B R TFwE (2009)
(F=3%)
140-12 | % 7 4% 675 5 B B B
(2000) | % (¥ % %)
s 8465 A1031 (1987)
= 245
7172 | RFFFS LS E989 | A1419-2 (2009) | 8465-2 A1031-2
* (2007)
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WA B S 5 BlE > S0P - TaFEF o At 5 iR
Rk - PREERT S 5B E N g (13 B H > SR
100 Hz — 3.15k Hz) » #-8 jpl% % £ » CNS 8465-2 {£8 & 4 > 1125 %4
FREHEF G s o FRRFEEY A 5 F % (SO 140-6 ~ CNS
15160-6) 2% % £1% {3 W3#(1SO 140-7 ~ CNS 15160-7)% & 48 -

%EJ-/Z“]V/?JFéJ-F'&AV\V H ‘Tr"bF"}/’a\Vqlﬁ.’}ﬂ,gméﬁ}“fi » Hp enp
"/\ﬁ"‘/ij’-i\ H4F (Floating Floor)~ 4 # 1+ & {4 % & 4 54 £ p A &%
;i‘&‘/ﬂ\zé‘?‘@’IPJ%%"‘L%"J"!'PLWZPE')%rﬁ&m'r"’ﬂb”-ﬁ{’lli'ﬁtt‘ﬁ:

AR ERBRFPFNLT > LRFEREIERFARFTERY 285
? & AR B0 5 RER o B ORIR AR £ 2 R RS
énﬁ%ﬁﬁﬁ*%w@?%%’WA$ FILB SR > A SR H U IS
BE L IARNERMIIAFESZ B Ao

4.4.4 & @& Rk

d S HEEE S ol 3 A2 PEEA G B DAt A R
FHEEEE > REEFRRELLE A2 G OEREE > R T R
o ot T 2 s PRI E gk B A g BT wman o R g o M
* ]SO 140-6 ~ 7~ 8 4%“* IR E R LR I RIS A
T RFRFDES BRI S BE G FE(S00g/ ) 4 ¥
BFEFE o pd ] ﬁw‘V@i&?ﬁpgmﬁﬁ*ﬂﬂﬁ’miﬁﬁéi
SRS o 14,04 5 F 4,15 71 205 A0 2 6o o o

B 4.1401dB = @ #4< 7% &

B 4.15 CESVA = 7 45 7% I
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CNS 15160- 6 £ 7 (£ ISO
140-7 & 8 )4 4o v Hk g T 8 i F

B Rt - Y R~ '
fﬁahiﬂﬁr&xgﬁff ';"g‘ﬁ‘ﬁ' }A 0 5
BIE A IR ERXF R TappingMachine
e BRI FEERR S R
Lf#é:'zfgﬁ&’% .ni'—‘%"’il% 28 _ 00 4K Floor
B LFEEREELBD -
“zﬂﬁﬂﬁﬁ%ﬁ’%@4; \—
LI v — .
9757 o L % CNS8465-2 1 H 4 T3 el

. . ImpactNoise
A ol S N Sl i S F I P
CNS15160-6 l;f-? 15160-7 Bl:E¢ % % k.3
;T—”‘I;%g-%ﬁ'@?%: fﬂ}‘&-—‘éj £ %o Microphone

REHE

B 4.16  Hir G785 Pl b

d LR R i R |2 R R end B E AR 0 2 J—;L#,
m*ﬂﬂ@f‘r? o mEHE SR ERA LR > 2R (T elicdh

TR E b gt i o ¢ ISO 140-6 ~ 7 8‘%1‘*“%“?%“?:‘)%1%71‘#& - B
'F“’ﬁ Fimeni e fr R fo B IR R G R n Bl 9 B g5 1SO i
FokE s 4 A AR R G R A 5 o R B R e e 1SO 140-6~7
8t H idr A TP SHEFA P F AT

1ISO 140-6 ~ 7 ~ 8 *44k A
2k Bl R 2 R

EEEFREF 5 BiERSTR - M > APTREEFE 2 ¢ R IEIERR A
(100i3)mm’§ri_fﬁr§/)i‘l}%}i oo B ApTRdkEp 2 ¢ o IR S Y 100mm o
AREEET FHRE > E35 500g 7 2 F & (effectlvemass) & — B 4EEp o o
4Omm$)§iéﬂ*7’%x§t%ﬁ%ﬁﬁ4ﬁv, B3 2o £ E R 5% P

R R AR A N 2 @ﬁ’*“liﬁﬁi@ﬁﬁﬁﬁﬁT’$§ 38255
w/;lEiL@r?F% EEFAE RTT ANUEPN B - 42 FE L (500+3) g #
B R 5 (0.88620.022)m/ss % i FE T AE2 B R fAp ).’@;«;e‘» > 12 i (50046)
gl ERIFVATHRE I Bt 2 AZEX0.033m/s 0 4EFF X T 2 ow i Z-E TP
WA 0 FV L AESERIPN

WA 2 43N 5 2T (3020.2) mm 2 {47 #FF L 6 ks
RV B Rt e o 24 4 (500100 ) mm 2_ A58 10T 71 3 JE e P I8 AL
TAERE
L% 'iqéi\(meter) fmd ¢ EEY Ap 3 ai,ﬁ_f 30 AR R SUAS B A

RIEE BB AL PTHFFFERIN K
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GESEW F @R B G 3 BAFEF 20 B /T 20mm [l 2 3T &
( spherometer ) 412 £ g -

PR s pidl RERIETEERR L (100£5) ms o i 5
FFIEPFR R 5 (100+£20) ms °

bbep i 2 BAz2 PER IR D Y 80ms o

HHarplEEs A hde 40
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FEHV i ISO R R AP E BT PIEER 0 T

(1) L F4Elcp —5B o

(2) L #F&EFTE — 5 B 500g+3g -

(3) ApARA (B 4EFF BB — 100+ 3mm -

(4) BFEFEFFFIE - 100ms £ 5ms o

(5) p ¢ FEAEFES — 40mm -

(6) ¢ 40mm B R fd FT o BFERFEALIFE > R DL
+5%4° B} -

(7) BEsp -2 E T 3 % - 3FF L at5°

|=r
N
el
F_&

445 ¥ TF Qi PR EZ B RBEFRF

d T S R i R A BT SR 5] 3 ISO 140
R B BRI MR Dfw g g 2L 7 £ 1SO 140 m%{’ 7R T
R LA AL R ST 9 A R U R
B oo Km0 AEEEE T RS G 40mmo A T AP d FH e (LR @)
ZE A UL O 4 ?&?%mﬁﬁpﬁﬁ‘vﬁ%ﬁﬂﬁﬁ’$ﬁﬁﬂfﬁ
B d-® T T 2w - 3F¥ A A+5°93 7o Hdkan Andersson[48]3F # H &

6 A EF BT S5 2 %% R IS0140 thig % » ¥R R
B LALE 3 E o

ISO 4 r 8 e B o & P AR > dodk a0 38 B 10 o7 et Bl
ﬁﬁ’¥$é%ﬁﬂ$ Mg BN FE LR R R i i > gk B
AWFIES S5 avki® o e S A A X ehg B > {1y B IR RGP
R L aE 2 FE? % % (engineering class 2% survey class) = ;& " i 3N I H-

E—r;)l"@’}% o
4.4.6 Htr B 5 2 £ R 5

miF L E AL E R EEE R R G4 SRR
B g Ep0 NEAEP o Pa- SRS N RA LT RIS
AEEEE - SENEEE-S $ R R L

- ~REHEE

P ISO Rt A B 2 @2 5 1SO 140 k7] » # ¢ ISO
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FHREAEACR 417 77 0 BRDRILILAS TR ERREE
Fo P RBAFRBRE I N E F e B F S Ko

(Z) Bz %
T & PRl 2 i 4o Bl e iR B R o

(Z) Ry d2z § 2k
FRERLIERF PRI ok A FRRFLe ¥ § 32
AF Ao oup B e R BEHIARS -

(z) HEGFRZ §5 b FRMD

(I)ISO 140-6 ~ISO 140-8 7 JIS-A1418-1 2> £ & B afiici= i
A FHAREIIL P BE REEREE FE% I 05m H A M
TRV CEEAY - BE B EPISEETE > ¥ L EERA-F T VAP
BE 1.0m > #v 3 £ P i ¥ e ¥ 4ol 4.18 o

(2) ASTM E492 %> 4 & i R tc =8 5 Aifs v w g 2
24 = 8 4oF] 4.19 o

(B) X5 Fx%*k 64 ¥ 50k ISO 140-6~1SO 140-8 22 JIS-A1418-1
R F b BFEED S 0Tm $ 5 b BASE N BIEHET
0.7m > pt P FEHEEFRIZ T > 1.0m ©

(4) ASTM E492 $ ¢ s b 2% » H 3 e % % ¥ 1.0m o
(1) AR HLIr o e if R - 2§ op)

(D) RERET 283 FFF 2R -
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Q) FFRIEZETFFRMFARF L EFLFEZ 24
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4.6 X Wr B G 2 LA E R E PSS

=+
T~

No Start-Time End-Time Start-V End-V YHH (s) (Start-V)-(End-V) | HPF &R {# | SGHPFIRHPE Vmax Std
1 1.9407 1.9409 3.177 -70.205 0.00023 73.382 0.01 1 1.468
2 1.6651 1.6653 -1.001 -68.290 0.00017 67.289 0.01 1 1.346 0.070
3 1.9407 1.9409 3.177 -70.205 0.00023 73.382 0.01 1 1.468

Ave 1.427

No Start-Time End-Time Start-V End-V W (s) (Start-V)-(End-V) | HPF &R 1 | SHPFRRSE Vmax Std
1 1.6176 1.6178 2.015 -59.664 0.00020 61.679 0.01 2 1.234
2 1.6336 1.6338 3.084 -59.746 0.00020 62.830 0.01 2 1.257 0.050
3 1.0260 1.0262 1.028 -65.420 0.00017 66.448 0.01 2 1.329

Ave 1.273

No Start-Time End-Time Start-V End-V FHH (s) (Start-V)-(End-V) | HPF &k {# | SHTFIRHPE Vmax Std
1 2.0263 2.0265 -1.073 -61.943 0.00020 60.870 0.01 3 1.217
2 1.9723 1.9725 2.275 -65.291 0.00020 67.566 0.01 3 1.351 0.067
3 1.7179 1.7180 -1.417 -64.948 0.00016 63.531 0.01 3 1.271

Ave 1.280

No Start-Time End-Time Start-V End-V W (s) (Start-V)-(End-V) | HPF &R | SHPFRRSE Vmax Std
1 2.2474 2.2477 -0.374 -72.599 0.00024 72.225 0.01 4 1.445
2 3.2250 3.2252 3.948 -71.768 0.00020 75.716 0.01 4 1.514 0.037
3 2.7200 2.7202 3.699 -71.353 0.00020 75.051 0.01 4 1.501

Ave 1.487

No Start-Time End-Time Start-V End-V T (s) (Start-V)-(End-V) | HPF K18 | SPFARIDE Vmax Std
1 2.0897 2.0899 0.944 -66.539 0.00020 67.483 0.01 5 1.350
2 2.3558 2.3560 2.076 -67.068 0.00020 69.144 0.01 5 1.383 0.035
3 1.4302 1.4304 3.133 -67.823 0.00020 70.955 0.01 5 1.419

Ave 1.384
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247 RAX G 2 LARSER R B RIS % 4

No Start-Time End-Time Start-V End-V T (s) (Start-V)-(End-V) | HPF &8 | GHFRITE Vmax Std
1 1.8021 1.8024 4.483 -64.460 0.00027 68.943 0.01 1 1.379
2 1.5145 1.5148 0.740 -63.676 0.00027 64.416 0.01 1 1.288 0.092
3 1.6996 1.6999 2.829 -70.814 0.00033 73.643 0.01 1 1.473

Ave 1.380

No Start-Time End-Time Start-V End-V Y (s) (Start-V)-(End-V) | HPF Z=ER ¥ | SHPFRRSE Vmax Std
1 3.1744 3.1748 -4.235 -66.078 0.00034 61.843 0.01 2 1.237
2 1.8405 1.8409 1.357 -61.884 0.00040 63.241 0.01 2 1.265 0.077
3 1.6778 1.6783 1.604 -67.476 0.00050 69.080 0.01 2 1.382 '

Ave 1.294

No Start-Time End-Time Start-V End-V T (s) (Start-V)-(End-V) | HPF &8 | GHFRSE Vmax Std
1 2.3543 2.3547 3.649 -68.296 0.00040 71.945 0.01 3 1.439
2 1.9680 1.9684 2.704 -64.948 0.00037 67.652 0.01 3 1.353 0.063
3 2.4678 2.4681 0.644 -65.120 0.00033 65.763 0.01 3 1.315

Ave 1.369

No Start-Time End-Time Start-V End-V Y (s) (Start-V)-(End-V) | HPF &R | SHPFRRSE Vmax Std
1 3.1262 3.1265 4.114 -63.207 0.00033 67.321 0.01 4 1.346
2 1.8095 1.8098 2.119 -67.696 0.00036 69.815 0.01 4 1.396 0.079
3 3.4950 3.4953 -2.867 -64.953 0.00030 62.085 0.01 4 1.242

Ave 1.328

No Start-Time End-Time Start-V End-V T (s) (Start-V)-(End-V) | HPF K18 | SPFARDE Vmax Std
1 1.9752 1.9755 -1.019 -64.426 0.00036 63.407 0.01 1 1.268
2 2.2503 2.2507 -0.868 -61.029 0.00037 60.161 0.01 1 1.203 0.033
3 3.0345 3.0348 0.717 -60.803 0.00036 61.520 0.01 1 1.230

Ave 1.234
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% 48 AP FEF EERS 2 FFE R PAESS (FHEME S 51.2kHz)
H i~ :m/s
7 EPRIE (PRt
No T1 T2 T3 T4 TS Ave
1 0.9015 0.9008 0.8894 0.8815 0.8944 0.894
2 0.9061 0.9051 0.8882 0.8922 0.9131 0.901
3 0.9015 0.9008 0.8894 0.8841 0.8965 0.894
4 0.9097 0.8924 0.8808 0.9023 0.9043 0.898
5 0.9126 0.9120 0.9156 0.9292 0.9172 0.917
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FOBARIREE (A B R S L RERFATIRE ) & § SR Pi‘ 2

i??]ﬁé“ﬁé%ﬁfgﬁ?z\ 49 % B 4.46 - .‘*%&p—r v N

B
/2‘1—_

Y RS 0

o PR RS E Y A 13-1.5m/s 2 B > L“E\W’*’ﬂq‘p MELR
ri’%;pa (0.886+0.022m/s ) & F 7 % » ﬁri.* JES E;\z,u}i HS & o
%49 MPIERIEZBEGHPIRZZPERESYE (AF REMES)
H i~ :m/s
No i T1 T2 T3 Ave
1 T R 0.902 0.901 0.889 0.897
1-1 EER 1] 1.468 1.346 1.468 1.427
1-2 riE-R A 1.379 1.288 1.473 1.380
2 T R 0.906 0.905 0.888 0.900
2-1 ZPE 1] 1.234 1.257 1.329 1.273
2-2 iE-R AT 1.237 1.265 1.382 1.295
3 T SRR 0.902 0.901 0.889 0.897
3-1 ESER 1) 1.217 1.351 1.271 1.280
3-2 iE-R A 1.439 1.353 1.315 1.369
4 il e 0.910 0.892 0.881 0.894
4-1 ESER 1) 1.445 1.514 1.501 1.487
4-2 riE-R A 1.346 1.396 1.242 1.328
5 T R 0.929 0.932 0916 0.925
5-1 EER 1] 1.350 1.383 1.419 1.384
5-2 riE-R A 1.268 1.203 1.230 1.234
AEBETHPIFEEZZEREFE
—O— 7 sl —8— APk ——k = REPIE-RAY
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g
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BlEE S B (14885 /35%)
Bl 4.46 P32 82 3 sPRZ 2 2R 5 B
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30410 APl (T RAFREHF G HEMEF ) BT BpEE 2 Bl S A

H i~ :m/s
No e Tl T2 T3 Ave
1 T BRE 0.902 0.901 0.889 0.897
1-3 riE-RAE(F g EMET) 0.850 0.889 0.877 0.872
2 T BRI 0.906 0.905 0.888 0.900
2-3 rE-RFE(F B EET) 0.885 0.852 0.843 0.860
3 T TP R 0.902 0.901 0.889 0.897
3-3 riE-RAE(F g R 0.878 0.883 0.873 0.878
4 T BRI 0910 0.892 0.881 0.894
4-3 rE-RFE(F B EET) 0.855 0.855 0.858 0.856
5 T BRRE 0913 0912 0916 0.914
5-3 riE-RAE(F g EMET) 0.851 0.830 0.887 0.856
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44132 =  REFFFRPIFRSE

Bl 2 RpPETERNGFT > BE - PRET S LR EEE LR
E(D) T EaFRAVETEFEFRLE A RT G o (2) T 5 #30
KHA R RI B2 8 P &R P R p AReEE IR RS OE F (10043
mm)e 44 5 R I 0 5 15mm 2o PIEER P Ar @] 4.50 o

Bva I8 P oG b e i B (Impact velocity )~ 8 [ 1y T 355 B (Mean
time between impacts ) ¥ 4p #8 =¥ ¥ FE PF & ( Time between successive
impacts) & =38 > 25 HRP 4oT o

Bl 4.50 RIF> 2 mER Y

- ~B # R RpR %

(1) B3 B @ & BAEFE 2 Pl = > 425 - BLRIREE 43
0.823-0.831m/s* (T 328 % 0.827 m/s®) ; 4557 - BLp[2R & % /A
0.842-0.884m/s” (L 32 4 0.868 m/s®) ; 4EFF = BLIP2R % % 4 »¢
0.874-0.899m/s” (T 351 4 0.884 m/s®) ; 4EEg v BE P28 5 & 4 »¢
0.855-0.886m/s” (L2 4 0.870 m/s®) ; 4EFF T BLiP[2R 5 % 4 »¢
0.809-0.816m/s* (L35 5 0.814 m/s*) > &% F@ick 411 - B
451 22§ 4.52 -
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% 4.11 B e R e R PIES S £

No T1 T2 T3 T 5E
1 0.828 0.823 0.831 0.827
2 0.879 0.842 0.884 0.868
3 0.899 0.874 0.878 0.884
4 0.886 0.855 0.870 0.870
5 0.816 0.809 0.816 0.814
1.2
1.1
1 4
%\ 0.9 -
o
# 0.8
0.7
0.6
0.5 - - - - - - - - - - - - - -
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
PeE =k Bic (14E=p/3k)
Bl 451 B &7 hir#F i B (L4 R =2 ) BlFES S B
1.200
1.100 -
1.000 -
%’7 0.900 |
e
s 0.800

0.700

0.600

0.500

3
s

=

2 hh
=

Bl 4.52 B & Jh e i¢ B T 395 % B
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(2)

R R T SOpERY 4B | 3 2 IR S 100.6ms ~ AESF 2
I 3R 5 96.3ms ~ 4EFE 3 T 4 PRFIEPERY 5 93.8ms
BETE 4 3 S R IEPFR 5 104.0ms ~ 4557 5 3 | P IEPFRY 5
104.5ms » @ 5 = % AT 9% 5 100.0 ms > $* 2k B 4oL 4.12
21§ 4.53 ¢

% 4.12B B Rt F F IR T o FRRRE % 4

Step No Start Time (s) End Time (s) Duration (ms) Mean Time (ms)
Nol-2 0.3 0.4 100.6
No2-3 0.4 0.5 96.3
No3-4 0.5 0.6 93.8 100.0
No4-5 0.6 0.7 104.0
No5-1 0.7 0.8 104.5

106

104
102
100

98

B (ms)

96
9%
92
90
88

Nol~No2 No2~No3 No3~No4 No4~No5 No5~Nol
B 15 st

Bl 4.53 B i e B B I T 0P RIS %

(3) tpARr E IR PR @ 4E2F 1 3 2 e FRPFRY /1 2 95.5ms-102.7ms

2. (T#5E 5 100.1ms) ~ 4588 2 & 3 IR PR 4 3 93.0ms-
908.7ms 2 B (TI5 5 963ms)~ 4EFF 3 I 4 IR 40
92.0ms-94.7ms 2. & (T35 5 93.5ms ) 4Esf 4 T SR IR
£ >+ 103.8ms-106.8 ms 2. ¥ (L33 5 105.3ms )~ 488 5 % 1 1
B PR 4> 101.5ms- 105.9ms 2. F (L 35E 5 103.8ms) > &%

BT 4ed 4.13 2 B 4.54 -
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% 4.13 B e ip AR e i IR PE R RIGE S R £

= # Step No Start Time (s) | End Time (s) | Duration (ms) Mean Time (ms)
% - = 0.311 0.412 100.6

% - =% 0.810 0912 101.4

%z = Nol-2 1.310 1.410 100.3 100.1
N 1.810 1.906 95.5

ENEEN 2.309 2412 102.7

% - = 0.412 0.508 96.3

% - =% 0912 1.007 95.0

¥z = No2-3 1.410 1.509 98.7 96.3
I 1.906 2.005 98.6

%I 2.412 2.505 93.0

- = 0.508 0.602 93.8

EH 1.007 1.100 93.2

¥z =% No3-4 1.509 1.601 92.0 93.5
%o =X 2.005 2.098 93.9

%1% 2.505 2.599 94.7

% - = 0.602 0.706 104.0

%=X 1.100 1.207 106.8

N No4-5 1.601 1.705 103.8 105.3
I 2.098 2.205 106.4

ENEE 2.599 2.705 105.3

% - = 0.706 0.810 104.5

EH 1.207 1.310 102.9

EHEEEN No5-1 1.705 1.810 105.9 103.8
E 2.205 2.309 104.1

%1% 2.705 2.806 101.5

20
16 f -

*ﬂujpw\ Z 32w (ms)

&

)

Nol~No2 No2~No3 No3~No4 No4~No5 No5~Nol
[l

B 4.54 B @5 Jf4p 48 8 B R PR R PR 2 % B

167




= ~CHrFRPIREES

(1) % B 15 B 4EER £ 0P| = =0 4E8F — SRR % 422 0.912-0.931
m/s* (L ¥t % 0.922 m/s?); 4EEF - BLP|EE L % 4 2t 0.827- 0.848
m/s’ (L3 5 0.834 m/s’); 4EFF = BLRIE S % 43 0.887-0.917
m/s>( L 31 5 0.901 m/s?); AESE = BLRIE 2 % 4 3% 0.883- 0.935

m/s>( L5 45 0.910 m/s?); 455 7
m/s? (L@ % 0.903 m/s?)

BLIRIGR S 5 413 0.884-0.927
BRI Ycd 414 5 B 455 2§

4.56 -
3 414 C -4 R RIF E R PR ¥ 4
No T1 T2 T3 T iaE
1 0.924 0.912 0.931 0.922
2 0.827 0.848 0.828 0.834
3 0.899 0.887 0917 0.901
4 0.935 0912 0.883 0.910
5 0.927 0.884 0.897 0.903
1.2
1.1
1
0.7
0.6
0.5 T T T T T T T T
1 2 3 a4 5 11 12 13 14 15
?Jpa‘é—« Et (li‘i—f*:“? /3 t )
@455Cfﬁr‘§l)§”ﬁr§ &(iﬁé“‘ﬁ'&/? ’k)/?pé‘ = 5 B
1.200
1.100 -
1.000 -
%\ 0.900 -
ko
w 0.800 +
0.700 -
0.600 -+
0.500 -
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(2) BrfE IR S0P (4BSF 1 1 2 PPV IEPE A 5 107.6ms ~ 4E57 2
I3 HEFFERER S 90.1ms ~ A4ESE 3 1 4 PRV FERE R 5 123.9ms
EF 4 % 5 AFIEPEF L 722ms -~ 4EFF 5 3 | R IERER S

864ms > > m 5 X k4T i9E 5

BB 4.57

% 415 C rif e df B IR T 20p B RIS 5 £

96.0 ms > B % F@ 4ok 415

Step No Start Time (s) End Time (s) Duration (ms) Mean Time (ms)
Nol-2 0.384 0.491 107.6
No2-3 0.491 0.581 90.1
No3-4 0.581 0.705 123.9 96.0
No4-5 0.705 0.777 72.2
No5-1 0.777 0.864 86.4
140.0
120.0
100.0
@ 80.0
fm
£ 60.0
40.0
20.0
0.0
Nol~No2 No2~No3 No3~No4 No4~No5 No5~Nol
B IR S5t

B 4.57 C i Jn et B 1 L 30 P RIE S &

(3)An AR b iF P FE PV S 488F | 3 2 e IR PE Y 4 2% 106.3ms-109.2ms
2R (X35 5 107.7ms) ~ 4EFF 2 3 3 e IR PF R 4 3 88.7ms-
90.7ms 2. ¥ (T2 5 89.7ms) ~ 4EFf 3 I 4 AFIEEEF 45

123.9ms- 129.9ms z_ & (T35 5 126.6ms) ~ 4E8f 4 T 5 enff [f

PEERF A Y 62.0ms-72.2 ms 2 B (T39E 5 66.3ms)~ 4E8g 5 1 1

IR PE R A3 86.4ms- 95.0ms 2 FF (T32E % 912ms) > B %
FETL 44 4.16 22 ) 4.58 -
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2 416 C #FE RAp MM R IR P RS % £

= # Step No Start Time (s) | End Time (s) | Duration (ms) Mean Time (ms)
% - = 0.384 0.491 107.6
% - =% 0.864 0.970 106.5
%z = Nol-2 1.346 1.455 109.2 107.7
I 1.828 1.934 106.3
R 2.309 2.418 109.1
% - = 0.491 0.581 90.1
E 0.970 1.059 89.0
EEEE S No2-3 1.455 1.544 88.7 89.7
E N 1.934 2.025 90.7
ENEREN 2.418 2.508 90.0
N 0.581 0.705 123.9
E 1.059 1.189 129.9
%= = No3-4 1.544 1.672 128.3 126.6
%o =X 2.025 2.150 124.6
%1% 2.508 2.635 126.4
% - = 0.705 0.777 72.2
% - =% 1.189 1.251 62.0
%z = No4-5 1.672 1.738 65.2 66.3
E N 2.150 2.216 66.7
¥I=x 2.635 2.700 65.3
- = 0.777 0.864 86.4
E 1.251 1.346 95.0
EHEEEN No5-1 1.738 1.828 90.3 91.2
E N 2.216 2.309 93.0
%1% 2.700 2.791 914
30.0
25.0
20.0
~ 150
\% 10.0
B so
;} 0.0
3‘ 5.0
4 -100
‘-WE— -15.0
-20.0
-25.0
-30.0
350 +
-40.0
Nol~No2 No2~No3 No3~No4 No4~No5 No5~Nol
B I

B 4.58 C W% Jfu4p 48 8 B 15 PF A 3R 2 % [B)
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~ D R RRE S %
(1) GrFiE B @ & BAEsg & )= =% > 4585 — BLP[3R 2 % A3 0.799-
0.803m/s” (T 3218 % 0.814 m/s”); 4558 - P3R4 & 4+ 0.838-

0.947m/s* (T 3aiE % 0.880 m/s®) 5 4E5F = BEp| 3 2 % 4 3% 0.809-

0.952m/s* (L ¥ai8 % 0.837 m/s>); 455 = 5P| 2% & % 41+t 0.897-
0.930m/s> (L ¥aid % 0.915 m/s®); 457 7 BLPI3R 2 % 41 3 0.897-

0.930m/s” (T #5% 5 0915 m/s®) > &% @ hod 4.17 ~ B 4.59

21 8] 4.60 -
% 417 D 8 Rt & BRI % £
No T1 T2 T3 T o
1 0.841 0.799 0.803 0.814
2 0.838 0.947 0.856 0.880
3 0.852 0.848 0.809 0.837
4 0.897 0.917 0.930 0.915
5 0.897 0.917 0.930 0.915
1.1
:g 0.9
% 0.8
0.7
0.6
0.51'2'3'4'5'6'7'8'9'10'11'12'13'14 15
3R = B (14E=p /3= )
B 459D tr B h it # R (L4 TR = ) BREESHE
1.200
1.100 A
1.000 -
% 0.900 -
#
# 0.800 -
0.700 -
0.600 -
0.500
1 2 3 4 5
L boEp

Bl 4.60 D &8 ik e i B T 3253 5 B
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(2)

IR TIORERY  4Eep | 4 2 AR L 123.0 ms » 4EF 2
I 3HRIERER L 563 ms ~ 4555 3 1 4 O IEPFRF S 63.9 ms
B 43 SAFIERER S 162 ms AEsg 5 1 | chFFERFRY 5 42.9
ms’ @ 55 % 4T 91 5 60.5mss 4tk I 4o 4 4.18 22 B 4.61¢

% 418D e R e i IR T op B RlR R K £

Step No Start Time (s) End Time (s) Duration (ms) Mean Time (ms)
Nol-2 0.441 0.564 123.0
No2-3 0.564 0.621 56.3
No3-4 0.621 0.685 63.9 60.5
No4-5 0.685 0.701 16.2
No5-1 0.701 0.744 43.1
140.0

120.0

100.0

80.0

PR (ms)

60.0

40.0

20.0

0.0

Nol~No2 No2~No3 No3~No4 No4~No5 No5~Nol
B I S

B 4.61 D #r¥ mriF B IR T IO REE S

(3)AP AR B P PR (48R 1 3 2 cnAF IR PF R 4 2T 118.8ms-123.7ms

R (T35 E 5 121.6ms) ~ 485 2 & 3 e IR 4 3 50.5ms-
60.5ms 2. (L35 5 554ms)~ 45 3 1 4 IR 40
63.7ms- 69.0ms 2. ¥ (L35 2 65.7ms )~ 4EFp 4 & 5 cnF IR PER
A% 15.1ms-18.2 ms 2. & (T2 5 16.6ms) ~ 4E85 5 1 1 thiF
FepE R 43t 344ms- 409ms 2. FF (T35E 5 392ms) 0 B % HE
4o 4.19 2B 4.62 -
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2 419D WE Rip MM E T IR R PR 2 S £

= # Step No Start Time (s) | End Time (s) | Duration (ms) Mean Time (ms)
% - = 0.441 0.564 123.0
% - =% 0.744 0.866 121.7
¥z =% Nol-2 1.036 1.154 118.8 121.6
I 1.338 1.459 120.6
ENEEN 1.628 1.752 123.7
% - = 0.564 0.621 56.3
E 0.866 0.916 50.5
EEEE S No2-3 1.154 1.215 60.5 55.4
E N 1.459 1.515 55.7
%I 1.752 1.806 53.9
- = 0.621 0.685 63.9
EH 0.916 0.983 67.0
%= = No3-4 1.215 1.280 64.9 65.7
% =X 1.515 1.578 63.7
%1% 1.806 1.875 69.0
% - = 0.685 0.701 16.2
% - =% 0.983 0.998 15.1
N No4-5 1.280 1.298 18.2 16.6
E N 1.578 1.594 15.3
EEE 1.875 1.893 18.2
- = 0.701 0.744 42.9
EH 0.998 1.036 37.4
EHEEEN No5-1 1.298 1.338 40.3 39.2
E 1.594 1.628 344
%1% 1.893 1.934 40.9
50
40
30
20
g2
g2 0
210
ﬁ -20
A 30
;'3- -40
AE‘:\: -50
-60
-70
-80
-90
-100

B 4.62 D & & pip iR i B IR pE P OPIR 2 % B
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T BIEREERZFLILEA S
A2 Ed His = SHFFRFFRY B%E Ao ke S EF RIS
RRREEEASY  BE P AT
(- ) WriFE RPIRESE 247
1.4 %% 0.810-0.820m/s 2 A £ 3
i % 0.830-0.840m/s 2. fF £ 3
A7 3% 0.840-0.850m/s 2. ¥ %

W

2 i 4kef o
2 2 1B 4EEE o
3 1 13 4Esp o
4.4 %+ 0.860-0.870m/s 2. f¥ £ $ 3 i 4ks o
5.4 %+ 0.870-0.880m/s 2. F¥ £ 3 i 4E5f o
6.4+ 0.880-0.890m/s 2. ¥ £ § 3 i 4ksp o
7.4 % 0.900-0.910m/s 2. [ £ § 2 B 4Esf o
8.1 %+ 0.910-0.920m/s 2. F¥ 8% 1 1 4&5f o
9.4 %+ 0.920-0.930m/s 2. F¥ + F 3 1 4E5F o
E LR G S BAERR 0 ) itdEspdc R S35 20 B0 B R EE
4o 8] 4.63 o

0.886+0.033 m/s Tolerance

F (i)

4EE
N

0.800 0.810 0.820 0.830 0.840 0.850 0.860 0870 0.880 0.890 0900 0.920 0.920 0.930
BT R (s)

B 4.63 v 58 Rz 8@ B PIRE S B

(=) IR T RRES » 47
1A &8 678 B I T35 5 999 ms -
2.B it Rt E BT R S 99.8ms ©
3.C ¥ e IR T 39pF R 5 96.0ms o
4.D T Rt IR T PR 5 60.5ms o
Pt R E T B L TR - X2 EFRFRTEHE S K 40B 4.640
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(=

) AP AR R R PR PR RIS % A 4

1.4 % 10.0-20.0 ms 2. ¥ erfp M8 e PR 65 1 B o
%% 30.0-40.0 ms 2. P edp A8 6 IR 4 1 B o
4 %% 50.0-60.0 ms 2. FF cdp AR R 4 1 B o
4% 60.0-70.0 ms 2 FF edp R EE IR £ 4 2 B o
%% 80.0-90.0 ms 2. F edp AR EE IR 4 1 B o

A1 %2 90.0-100.0 ms 2. FF cnfp A8 esF IR E § 5 B -

A% 100.0-110.0 ms 2 B ship i e VIR £ F 7 B o
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FHLTRT R TR T L ERFIRE0E 0 F o E R
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0O N N W b~ W
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4 | Tolerance |
~ 3
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0 T T I T T T T T T T
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The Test Technology Through Contact Method
for Standard Floor Tapping Machine
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3.3 L] FG IR (Mean time betWeen IMPACS).....oc.vvveve et ee s e 2
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O - TR 2
A1 JTIEGAIERTE IR oottt ettt et st na e et e ernnan s 2
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6. FEHEIE (PTECISION) w..revtiveece ettt ee et e ees et e et s e s ee s easens e s eaeseases e s enss s emesessaeeeeaeans 6
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1. 58 P i
AAFHETE FH P I A 8 2 e B I P AR AR B B B2 4% (Standard Floor Tapping
Machine)#J1ERE - BHPHH RS © B5E THE (Impact velocity )~ B[R L[]
( Mean time between impacts ) HLHUEE B IEASRE] ( Time between successive impacts )
T
fiik © B R EIR A MEAEEIRE Y CNS 15160-6 £ CNS 15160-7 (Z[fffk A -
2.2 51E
CNS 15160-6 HE2 - E5EY) K SRS« fes B - RS RE < Bla= 8
CNS 15160-7 B E2- HSEl Bt Si it o Ferg VA - 1R hee <SRN v
ISO 140-6 Acoustics - Measurement of sound insulation in buildings and of building
elements - Part 6 : Laboratory measurements of impact sound insulation of floor
B2 - Y RS T PR BN - AR SR s Bl = E
ISO 140-7 Acoustics - Measurement of sound insulation in buildings and of building
elements - Part 7 : Field measurements of impact sound insulation of floor
B - B LAY O R Bl - MR E RS IR T SR TS
3. %
3.1 7% TR (Impact height)
FHEMEERRTOZERODIEEERERE T EE - HEEE 40mm -
3.2 R T (Impact veloeity)
DAEE B flse ds o E & 500g WYFEE - {KBR 3.1 fTE T SRRl < SR E S Rl B
W MEE > BAERTRE ms -
3.3 PR TS5 ] (Mean time between impacts)
FuEFREIGER 8 — K - I RERCER 4 MEARRIE T > TR IIE -
3.4 EIEErEE PR (Time between successive impacts)
TuAEFRE A I ER PR 7oK » B4Rk 5 (alfEFRisrE - el B i -
4. 5% fr
4.1 JIRHIZRESR
et i B2 P20 [ HEEE 6,000 22 10,000N (Zf#] -
frat -
LA E B o AR D RIS < A B AR R - g ATASEEL (Overload )
s AR SR - RS B R RIR -
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2.f¢ CNS 15160-6 Bl CNS 15160-7 Zfff4x A BlIFEECR - 8 M Ea A ER
5022.72N -
4.2 ZEMBIMECK
ZRETERTAL TR TEAK CNS6483 3.8 T B4 bt T T, - AR ALE M CREM
B (TR EHERERE 0.610.1) - ZERE A TAR G CNS6483 3.8 FEER{4HEERE
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I TR IR - B EREEE B S00kHz DAL © FlskaEss A/D AT
B 16bit A | -
4.4 WEAPFEER
S TS A AR = E B AR il - 5 EARESEE DR - B
AT SRR AR AR FRIE R ZE R (10083 mm ) - #MEEER 15mm
PLE - Rl 20 ik A -
5. HERER KETE
5.1 — e
AT F s ke A B 2 R e P R A = R ) MR - RHPE H AR
=132 33 & 34 FEE - HERE T HEC SRR m/s MR R BE
(ms)
5.2 R T
5.2.1 s A
REHRESERERIFTS E GITEEREZ2N 43 Ri#: A) - DUk
JIRGHNg TSR AL SRR TR M ETEINEE o AL SR e e 1T =
IR » R > BIGCEE S s &R -
R Bt el BRI 1)/ BB 5% B -
5.2.2 JRGHIEEAE
Wyl e S e = 14 i T 7 S
2. BE5 RGN LIS O BRI RS 10043mm -
5.2.3 ZATEHALE
1 A7 i M i A A i Y ) I g 2 b SN Tl A T R v B e D JIG (A o R RS
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2. ASEAE Rl T AR - DIRECR IE W A S e o ERERaR -
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5.2.4 EHIER
(a) HEROE o o £ 7 SMBI SERE TR BLE 1
(b) b = iyl A A T = RIS - JRERD SRS M FOIIER, -
(c) FERRHIEA P 5 /M Boe B MR & R IR -
(d) HEERRAZ TR (/K /P PE A S A SRR -
(e) MERR SZ SR B g i [RTRE RS 40mm -
() R FEER GRS E 2 L R R G CEE R -
(g) fien = HI PR RS BRI e B MR B R -
(h) fEe /I BR Se B C A - ARSI -
(i) Fra B T IR -
() SERCEHITESE - e (B R a (R E) -
(o) ELfAHRA FAEfER -
5.2.5 SR
sl AT E TR AR LI R SRR S (e a2
A - HRT RS .S P -
5.2.6 BHRIE
= EAL N B S & R R R Tl (SRR Vmax) > HA0
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i
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FLE
IREAEER - SR AERIIHIER A -
F)Z@ERm.o2]
#1548 CNS6483 3.8 EIE R « SR TR E B Ml 7o Roam R ER s K -
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BRACIET SRS T TR > fifek B IE6E st Ea B2 -
5.3 g TR
5.3.1 JEAGRAA
FRIFTLA 7 W 2 P 75 R ki 3 BRI T R ROk B2 S JE A I (R R 7R
(Time history ) #5F - EUR BT EE 2RI 5.2.1 - HALmAIZOREE2 T 71
/INETERff S C -
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5.3.2 JIRRIAR (7B BORIK 5.2.2 TEETHE -
5.3.3 ZAEEE{ZE FORIK 5.2.3 HEIHE -
5.3.4 EHREREORK 5.2.4 HEEE -

53.5 B
I A IR W - AR 5 TS - st
BRI -
L © LU SR T RN TR i

536 BRI
DL 5.3.5 Frgiisk 4 SRR - (st (2) 7L BRI R -
R = Lt Ly (2)

Hef
Typt $E5H | 5580 2 FIfRREH - B ms -
To5 ¢ $EE5H 2 580 3 FeIfRREH] » B ms -
Tyt 850 3 BHEW 4 ZHfERE » Bfims -
Tys * BT 4 BHETH S 2 MIfRRE] » EfIms -
Ts, * 3899 4 BHET 5 7 FMIIRRE] » Efrms -
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5.4 TR REpR R
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PRI LA 45 B & RO Sk E BURST B - SOe@ BB EAV IR ERE
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5.4.3 ZEEE7E ZORIK 5.2.3 EEHE -

5.4.4 FHFER ZRK 5.2.4 BEIEE -
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Bl DA RS A RS IR R (R A R - B SRR ROk S (Er R
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53.6 BEHE
5.4.5 FTa e 05 5 (PARRRSRE - 1k (3) 2 (7)

MR 2 TR, e PR, 18 )

Tnoliavg - 5
(17, , +277, , +37T, , +4°T, , +5°T, )
no? _avg =
5
(fr,, 4270, 37 0 4 0T, 4970,
nod_avg =
5
(7, +277, , +3°T,  +4°T,, +5°T,,)
nod _avg =
5
("7, +2"7,  +37T, +4"T, +5"T, )
nosS _avg =
5
Ho

AT B R PR AT -

(3)

(4)

(5)

(6)

(7)

Tasi e 2 Toos oz 77 AT 5 FHEIE G BRI EER

1" E SRl AL SRS (B REBELR)
T.o * SBSH | ZE5EEH 2 2 FARRRE » Bfims -
o5 ¢ #fB0H 2 4T 3 ZFEAFRASH - BfIms -
Ts, * HEH 3 B 4 ZROFEREG] - BE{ims -
Tyst EFH 4 2T 5 S8R - Bfims -
Ty, #B0H 5 B8R 1 JFARRATT » BfIms -

el AR T BRI PR ] 5 T B - B D 4t B pift 22l -

6. FEHEE (Precision)

BB E R 5 AR E H ER AR - DR AR -

7. FERFOR
R R R R R E R

— S TR - DI mis FoRZ - BBUEATEZE/NEELIT 3 2 0 RS 2 R

AR DL s B B 7 B fIEET R -

— RS > DUELAIZRD (me)Fomn - HEUER B2/ NICEELU T 1AL - MR

o [ FRABRR R, ms B BT BEAE -

—HEE R > DLEAEN mo)FoRZ > HEUETER/NERLIT 147 HIEE

H L B FERRLEL ms 53 BALT HUEEHE -
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(b) I 2T SRR,
(c) R4 ~ Mok B 2R
(d) B ET T 5

(e) HIEATERP -
() FHEPATE ~ Wi ~ RUREHE AR
(g) MEATEH

(h) Fekds B HITUEARSE K A/D AT
(i) 5z TR R

(i) =l

(k) fired i
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il A HIE S 2K

FEREARRAERGRE . RER AT LEREHES (Standard Floor
Tapping Machine)iy{48¢ - ILERAT EREFEMEREC — - HREZHERALT ¢
L W eEEEANREEERS R OKTEE -
2. e ERREED BRI EAT e R B E BRI B IEAERIE R (10013
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/// 7
g /
//////

B | BT ETEE (250D

1

1 R B
SHEE (1) ///
45
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ll_l I i “_|]
Lt [ | | L1 L1 |1 |
N
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— - L [—
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/}i/;//////;a///////)é
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fires B fEE s TERETHE

PSR 52 BECHFEERMTREEE  ETHEER TEE#ED 0 LRSI
2 - Mo T RS TINE 3 - PEREE RS R BLU (1) HEERETER -

o=

e

IRl - #HE7 AEPR0HEE & -
FREHERFIT

LR CNIEI 3R RME R | BETRTEREER L 2 RS e ER Fa ke -
Ve, BEIEER THBER HE -

7
N |
/ \
| 5, Fma:-:
|lll II'-.
'llll I.Iql
Jr'f I".\‘I
; 1™
f 4
J.JI | LY
o U\ L P 65%
| [ ((;' I | k\ Xﬁ |
1 I HLE 5
HariE / 1 | \ ' ?;’E?{"E
1 | . 7+
ot s -l—l-————-—-—-L J e, . ,......__._.;
X X X
3 TR T I S

B -

L B ESHEEEE, - B sEERITHIERET THHE
AOPSERRT C 0.07257s ¢ SEEUEERT C 0.07310s

SAEEE T 2750 JTREESER 072875

g, (1) S EERE T e

FHFI R E B R RIEE o HE 0.64 (REFEHFEEHER)
BIFE S S T E  0.589m/s
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firix C BEERTFHREERE

2EF 5.3 FECHRERPTEAE - MR EEEEREEE R 5 {ERRRTHE
e, (2) BRSEsT R -

BRI =

(TI—E + TE—S + T3—4 + T#—S + TS—I:I

Hdp

Tizt $50H | E 27 [HfREGR] -
Tpat $H0H 2 3 7[RRI -
Tag: 8506 5 E 4 2 [HfRER] -
Tas  $HEH 4 E 5 - [HfREER] -
Top ! $EOH S E | 2 HFREER] -

3

BRfi ms -
EAfir ms «
E&fir ms -
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(2)

TE 4 B—EERRTERETEESN FREH2%E -

4
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: o e sle e
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& 4 Er BRI IR I e+ E Ha
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el [ i Ea 2

HEfEE R S (ERIRRE R - G (3) £ (7) S RSEIETYE

_Otr, 4275, 4377,

L AT, 450 T,)

Tmliavg - 5 ( 3 )
P S Rk rOR N (o (P A g PO (4)
el _avg 5
. P ePE e sdfe st ] ()
med_avg T 35
(P E 0 B P 0P ) (6)
Tm4_avg = 5
r T 42¢n 4370 40T, 54T (7)
w S _avg 35
fef
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17 E S" BRI RS (B REFELR)

R
T3t
Tsa

75y

TETE 1 0T 2 o R -
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|||||||||||||||||||||||||||| |||| Hinl

[ | [ ][]
N '|'|'|'|'|' ||||||||||||l|||' L
|||||||||||| ||I||||||||I|||.||,||.I
Nol No2 No3d Nod NoS Nol No?2 Nod Nod N MNal Na \n} o4 Nos Nol No2 No3 Nod4 NosS Nol N No3 Nod4 No§S Nol
Y - J i 4\ J L8 v PN v / \ﬂ_l
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e (3) £ (7) FE:
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il E,\ HAEEIEE I% ~TIH] = . i * . ; —993 (ms>

o 4 i sy (993199319931 993.993)

5
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Impact height EE%E FEE
Impact velocity TERTE T
Mean time between impacts T R PR TS
Time between successive impacts S R B R
Standard Floor Tapping Machine TS T EE AR
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(1) Level non-linearity,

(2) Noise floor,

(3) Dynamics range,

(4) Frequency response,

(5) Response to tone burst
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Sound pressure lvel (dB)
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Sound pressure level (dB)
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L/dB[SPL] 125 ( 0.00-10.00 s).Level vs. Time (Fast)
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L/dB[SPL] 2K ( 0.00-10.00 s).Level vs. Time (Fast)
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L/dB[SPL] 8K ( 0.00-10.00 s).Level vs. Time (Fast)
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23 PEAPER

L/dB[SPL] 31.5Hz RT30 ( 0.00-30.00 s).Level vs. Time (Fast)
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L/dB[SPL] 125Hz RT30 ( 0.00-30.00 s).Level vs. Time (Fast)
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L/dB[SPL] 500Hz RT30 ( 0.00-30.00 s).Level vs. Time (Fast)
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L/dB[SPL] 1KHz RT30-Mic ( 0.00-30.00 s).Level vs. Time (Fast)
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L/dB[SPL] 4kHz RT30 (0.00-30.00 s).Level vs. Time (Fast)
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L/dB[SPL] 8kHz RT30-Mic (0.00-30.00 s).Level vs. Time (Fast)
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L/dB[SPL] 31.5 ( 0.00-15.00 s).Level vs. Time (Fast)
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L/dB[SPL] 125 ( 0.00-15.00 s).Level vs. Time (Fast)
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L/dB[SPL] 500 (0.00-15.00 s) ( 0.00-15.00 s).Level vs. Time (Fast)
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L/dB[SPL] 2k ( 0.00-15.00 s).Level vs. Time (Fast)
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L/dB[SPL] 8k (0.00-15.00 s).Level vs. Time (Fast)
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% C-13% % NR70 2 A-weighting % < 72 %% % fic %

5B NR 70
Frequency(Hz Device SPL -Average (dB)| A-weight(dBA) [Loudness(sone GF)Sharpness(acum)
315 Artifical Head 63.1 31.2 0.906 1.21
Microphone 67.7 32.2 1.09 1.47
63 Artifical Head 62.1 30 0.742 1.35
Microphone 66.1 30.8 0.894 1.68
195 Artifical Head 65.2 325 1.12 1.17
Microphone 69.3 33.2 1.27 1.41
250 Artifical Head 62.1 375 1.89 0.879
Microphone 66.9 38.6 2.18 1.05
500 Artifical Head 64.1 33.6 1.38 1.09
Microphone 67.6 34.6 1.62 1.28
1K Artifical Head 62.8 335 1.29 1.25
Microphone 67.6 33.7 1.36 1.42
ok Artifical Head 63.3 41.3 2.16 3.01
Microphone 68.5 40.5 2.17 2.84
K Artifical Head 63.8 38.9 2.22 4.76
Microphone 70.5 35.4 1.97 4.07
8k Artifical Head 65.2 34.1 1.42 4.3
Microphone 68.3 33.8 1.43 3.44
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% C-23 % % NR80 2 A-weighting % < T2 %% % fic %

B ENRS80
Frequency Device SPL -Average A-weighting Loudness | Sharpness
(H2) (dB) (dBA) (soneGF)| (acum)
315 Artifical Head 74.4 37.8 2 0.978
Microphone 75.6 38.3
63 Artifical Head 72.7 44.7 3.54 0.635
Microphone 72.9 43.8
125 Artifical Head 73.1 55 7.6 0.681
Microphone 72.3 52.7
950 Artifical Head 74.2 64.2 11.9 0.807
Microphone 76 65.4
500 Artifical Head 735 69.2 13.8 1.13
Microphone 74.8 70.2
1k Artifical Head 69.3 68.1 10.4 1.94
Microphone 78.7 78
ok Artifical Head 73.3 73.3 14.3 4.47
Microphone 71.3 61.5
Ak Avrtifical Head 69.8 69.6 12.9 9.18
Microphone 68.6 62.8
8k Artifical Head 74.4 73.3 10.3 15.5
Microphone 72.1 69.8
% 2 £NR 80 Loudness(soneGF)
A-weighting and Loudness i
=== Microphone
16 - %0
14 - Y
= L
;é 12 - _ ;Z g
% e - 50 ?E
5 el
4 - 0
2 - 10
0 : ; ; ; . ; ; : 0
315 63 250 500 1k 2k 4k 8k
Frequency (Hz)
%% gNR 80 mmmm Sharpness(acum)
A-weighting and Sharpness —+— Autifical Head
== Microphone
18 - 90
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—_ 14 - P70
E 12 - 60 é
510 - 50 g
2 ©3
6 - 30
g 4 20 i
2 - 10
0 Lo
315 63 250 500 1k 2k 4k 8k
Frequency (Hz)
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% C-33F % NR90 2 A-weighting % < T2 %% % fic %

Frequency (Hz)

B ENRIO
Frequency Device SPL -Average A-weighting Loudness | Sharpness
(H2) (dB) (dBA) (soneGF)| (acum)
315 Artifical Head 86.1 47.1 4.35 0.869
' Microphone 86.6 47.8
63 Artifical Head 88.5 61 14.4 0.696
Microphone 88.4 60.8
125 Anrtifical Head 85.4 68 21 0.747
Microphone 83.1 65.6
250 Artifical Head 88.6 79 33.8 1
Microphone 89.9 80.3
500 Artifical Head 89 85.1 40 1.56
Microphone 91.8 87.8
1k Anrtifical Head 85.1 84.7 32 2.62
Microphone 91.4 91
ok Anrtifical Head 89 90.1 44.9 6.46
Microphone 82 82.9
Ak Artifical Head 94.7 95.8 74.3 16.7
Microphone 85.1 86.1
8k Anrtifical Head 85.5 84.8 20.4 18.2
Microphone 79.4 78.5
%%ENR 90 mecfness(soneGF)
A-weighting and Loudness i
=== Microphone
80 + - 120
= 70 - 100
o 60 -
% 50 i é
g 40 e 5
s 30 =
=] - 40 =
= 4 - -
10 - 20
0 : ; ; ; . ; ; 0
315 63 125 250 500 1k 2k 4k 8k
Frequency (Hz)
%% gNR 90 mmmm Sharpness(acum)
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== Microphone
20 4 - 120
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2 6 FoE
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4 20
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0 0
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% C-4 %% % NR 100 2. A-weighting % « 72 %5 4§ %

8

Loudness(soneGF
= (]
g 8
3 8
A-weighting(dBA)

=
o
=]

- 40
50 4 b 20
0 . = = 8288 2 E ®8lo
315 63 125 250 500 1k 2k 4k 8k
Frequency (Hz)
%;g ENR 100 mmmm Sharpness(acum)
A-weighting and Sharpness === Artifical Head
=g Microphone
35 140
30 120
£ 25 1002
2 g
2 20 &0 E"
£
15 60 “=n
7z 10 40 <l
5 I 20
0 | - - . . 0
315 125 250 500 1k 2k 4k 8k
Frequency (Hz)

## % NR 100
Frequency Device SPL -Average A-weighting Loudness | Sharpness
(H2) (dB) (dBA) (soneGF)| (acum)
315 Artifical Head 113.3 86.9 90 1.48
Microphone 103.8 77.6
63 Artifical Head 115.7 88.1 141.7 2.25
Microphone 85.5 57.9
125 Artifical Head 1124 95 147.5 2.43
Microphone 81.9 64.3
950 Artifical Head 113.1 103.5 186.8 2.61
Microphone 94.8 85.2
500 Artifical Head 1104 106.5 185 3.87
Microphone 82.3 78.3
1k Artifical Head 1104 110 185.1 6.23
Microphone 74.7 73.5
ok Artifical Head 113.3 114.4 245.8 15.7
Microphone 775 78.2
Ak Artifical Head 110.6 111.6 224.7 28
Microphone 80.1 81
8k Artifical Head 111.8 111.1 105.4 30.4
Microphone 95.1 94.5
# 5 5 NR 100 Loudness(soneGF)
A-weighting and lLoudness =il
==t Microphone
300 - 140
~250 120

B C.4 2 F % NR 100 A-eighting ¥ /5 2. & 2 4’ ~ /]
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% C-5%% % NR110 2 A-weighting 2 « 12 %% %44

B & ENR 110
Frequency Device SPL -Average A-weighting Loudness | Sharpness
(H2) (dB) (dBA) (soneGF)| (acum)
315 Artifical Head 120.8 81.2 104.9 2.26
Microphone 91.4 51.8
63 Artifical Head 119.6 92.1 182.1 2.37
Microphone 89.4 61.9
125 Artifical Head 1194 102 241.2 2.89
Microphone 88.8 714
250 Artifical Head 118.2 108.5 279.7 3.39
Microphone 99.7 90.1
500 Artifical Head 117.2 113.3 284 5.01
Microphone 89 85.1
1k Artifical Head 117.3 116.9 286 8.39
Microphone 80.9 80.4
ok Artifical Head 122.2 123.3 443 24.6
Microphone 86.3 87.4
K Artifical Head 116.7 117.8 334 36.7
Microphone 86.2 87.2
8k Artifical Head 114.9 114.2 137.6 32.7
Microphone 97.1 96.4
%%ENR 110 Loudness(soneGF)
A-weighting and Loudness  Artfical Head
=== icrophone
500 - 140
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=400 - -
2350 - - 100 5
2300 o
%250 3
gzoo . g
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o
0 ; . 0
315 63 125 250 500 1k 2k 4k 8k
Frequency (Hz)
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% C-6 %z NR70 2 A-weighting % = 72 % % #c 4

i EENR7T0
. SPL -Average | A-weighting [Loudness(|Sharpness
Frequency(Hz) Device (dB) (dBA) soneGF) | (acum)
315 Artifical Head 58.2 35.1 1.76 1.53
Microphone 65.2 34
63 Artifical Head 58.7 414 3.55 1.97
Microphone 79 41.2
125 Artifical Head 57.3 42.1 341 1.23
Microphone 60.6 42.1
250 Artifical Head 56.7 50.7 6.28 1.66
Microphone 66 50.8
500 Artifical Head 60.7 56.4 6.23 1.15
Microphone 64.8 56.9
1k Artifical Head 59.3 58.3 7.07 1.93
Microphone 65.7 57.5
ok Artifical Head 56.5 52.5 6.32 2.92
Microphone 67 52.5
Ak Artifical Head 61.4 61.1 12.2 7
Microphone 65.2 60.8
8k Artifical Head 58.7 54.8 7.34 8.83
Microphone 61.7 49.4
= % ENR70 Loudness{soneGF)
A-weighting and Loudness B
=== Microphcne
14 A r 70
~ 12 - 60
¢ 10 50 %
5 T
%— 8 - 4054
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-
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315 63 125 250 500 1k 2k 4k 8k
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E g ENR 70 mmmmm Sharpness{acum)
A-weighting and Sharpness —+— Atifical Head
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E 7- 50 %
56’ 40E
Z 5 | E
)
£ i 30 'm
g 4 2
23 20 %
5 | -
10
1,
0 - 0

315 63 125 250 500 1k 2k a1k 8k
Frequency (Hz)

Bl C.6 @ 5% NR 70 A-weighting ¥+ /& 2. & % &4 ~ ]

258



% C-7® %% NR80 2 A-weighting % = 72 %5 % #c i

it 3% NR 80
. SPL -Average | A-weighting [Loudness(|Sharpness
Frequency(Hz) Device (dB) (dBA) soneGF) | (acum)
315 Artifical Head 67.4 45.6 4.53 0.96
Microphone 70 47.5
63 Artifical Head 66.5 45.5 5.45 1.46
Microphone 73.8 45.6
125 Artifical Head 67.8 52.1 6.23 0.816
Microphone 68.9 52.4
250 Artifical Head 68.3 60 10.2 1.22
Microphone 69.3 60.5
500 Artifical Head 67.8 64.2 10.3 1.15
Microphone 70.5 64.8
1k Artifical Head 68.5 67.9 13.2 2.07
Microphone 69.8 67.2
ok Artifical Head 67.9 68.9 14.3 3.9
Microphone 68.7 68.9
K Artifical Head 76.4 77.4 34.3 9.17
Microphone 77.5 77.2
8k Artifical Head 67.5 66.1 14.2 10.5
Microphone 67.1 60.2
i@ # 2 NR 80 Loudness(suneGF)
A-welghting and Loudness " Hed
i - —’—Nﬁuupllulrlﬁgn
35 - 80
5 30 - Tz
E 75 & %
= S50
5 20
% 15 - :; g
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0] T T T T T T T T 0
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iﬂ%‘ ENR 80 m Sharpness(acum)
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% C-8 %z NR90 2 A-weighting % = 72 % % #c i

it 3% NR 9O
. SPL -Average | A-weighting [Loudness(|Sharpness
Frequency(Hz) Device (dB) (dBA) soneGF) | (acum)
315 Artifical Head 89.6 67.8 20.7 0.733
Microphone 91.7 69.8
63 Artifical Head 87.3 62.8 15.8 0.887
Microphone 87.6 63.4
125 Artifical Head 88.3 72.6 27.8 0.869
Microphone 88.2 72.8
250 Artifical Head 86.1 77.6 29.8 1.18
Microphone 86.2 77.8
500 Artifical Head 88.1 84.7 41 1.59
Microphone 88.6 85.2
1k Artifical Head 88.7 88.8 48.9 3
Microphone 88.2 88
ok Artifical Head 87.3 88.5 50.8 5.56
Microphone 87.3 88.5
K Artifical Head 88.1 89.1 724 12.5
Microphone 87.8 88.8
8k Artifical Head 87.3 86.2 44 15.7
Microphone 81.3 80.2
i % FNR 90 Loudness(soneGF)
A-weighting and Loudness  Artfical Head
== Microphone
80 - 100
70 - - 90
g 60 - w | 80 -
% so | - 70 E
Z | % g
%5 40 F 50 3
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0 T T T T T T T T 0
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@ & FNR 90 e Sharpness{acum)
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% C-9: % NR100 2 A-weighting 2 < 12 %5 % #ic 4

i 3% NR 100
. SPL -Average | A-weighting [Loudness(|Sharpness
Frequency(Hz) Device (dB) (dBA) soneGF) | (acum)
315 Artifical Head 92.6 70.5 254 0.751
Microphone 94.6 72.4
63 Artifical Head 93.1 68.5 25 1.13
Microphone 93.2 68.7
125 Artifical Head 94.3 78.6 43.4 0.978
Microphone 94 78.5
250 Artifical Head 94.4 85.9 50.7 1.23
Microphone 94.6 86.2
500 Artifical Head 92.8 89.4 56.3 1.79
Microphone 93.3 90
1k Artifical Head 94.3 94.4 70 3.46
Microphone 93.7 93.6
ok Artifical Head 93.7 94.9 77.3 6.71
Microphone 93.8 94.9
K Artifical Head 94 95 106.6 15.1
Microphone 93.7 94.6
8k Artifical Head 93.7 92.6 63.5 18.3
Microphone 87.7 86.5
i@_%"ﬁNR 100 Loudness(soneGF)
A-weighting and Loudness _'_Ar_ﬁﬁmmead
120 _'_M'“Uphufwmo
~100 | ﬂ . z
% 80 - Fo 2
: =
% 60 50 3
5 40 [ Ig
20 El
I 10
0oy — —— 1o
315 63 125 250 500 1k 2k 4k 8k
Frequency (Hz)
i@ # FNR 100 = Sharpness{acum)
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% C-10 @ %% NR 110 2 A-weighting 2 < 72 ## % #c 4

i ¥ ¥ NR 110
. SPL -Average | A-weighting [Loudness(|Sharpness
Frequency(Hz) Device (dB) (dBA) soneGF) | (acum)

315 Artifical Head 107.1 85.4 83.9 1.67
Microphone 89.1 67.2

63 Artifical Head 108.2 82.7 84.1 1.84
Microphone 88 63

125 Artifical Head 107.1 93.9 139.5 3.55
Microphone 1124 97.2

250 Artifical Head 106.2 98.2 155.3 4.27
Microphone 108.9 100.5

500 Artifical Head 109.7 106.3 180.3 3.59
Microphone 100.4 97

1k Artifical Head 106 106.1 202.2 10
Microphone 108 107.9

ok Artifical Head 109.8 110.9 225.7 12.8
Microphone 99.8 100.9

K Artifical Head 109.4 110.3 290.4 26.2
Microphone 98.9 99.9

8k Artifical Head 107.6 106.4 146.7 26.3
Microphone 91.5 90.4

@ % FNR110 Loudness(soneGF)

. . =t Artifical Head
A-weighting and Loudness
=== icrophone
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% C-11 @ % NR 120 2 A-weighting 2 < 72 #-# % i 4

i ¥ NR 120
. SPL -Average | A-weighting [Loudness(|Sharpness
Frequency(Hz) Device (dB) (dBA) soneGF) | (acum)

315 Artifical Head 113 91.2 123.9 1.78
Microphone 95.1 73.2

63 Artifical Head 112.7 88.3 123.9 2.38
Microphone 92.3 68.1

125 Artifical Head 115.9 101.2 218.1 3.92
Microphone 107.9 92.4

250 Artifical Head 112.6 104.2 190.5 3.34
Microphone 102.9 94.5

500 Artifical Head 115.3 112.1 319.6 8.16
Microphone 107.8 104.4

1k Artifical Head 116 116.1 373.8 14.5
Microphone 107.7 107.6

ok Artifical Head 113.4 114.5 301.8 17.1
Microphone 103.9 105.1

K Artifical Head 1143 114 385.2 29.7
Microphone 103.7 104.7

8k Artifical Head 1134 112.3 213.7 314
Microphone 97.9 96.8

% FNR 120 Loudness(soneGF)

=t Artifical Head

A-weighting and Loudness
=== icrophone
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A-weighting and Sharpness ——Autifical Head
==g==Microphone
35 4 - 140
30 + - 120
£ 25 100 %
g 25 1OD|:n
g z
=20 - 80 E«
g 15 - 5
;
7 10 - ql:
5 | - 20
0 0
315 63 125 250 500 1k 2k 4k 8k
Frequency (Hz)

B C.11: 5% NR 120 A-weighting 1 /2. 5% 2 4 + /)

263



% C-12 5~ /] yI3 NR 90 2. A-weighting 2 « 32 %5 £ £

= ] F3HNR 90
. SPL -Average | A-weighting [Loudness(|Sharpness
Frequency(Hz) Device (dB) (dBA) soneGF) | (acum)
315 Artifical Head 64.7 31.5 0.903 0.924
Microphone 75.6 41.1
63 Artifical Head 69.1 434 3.32 0.689
Microphone 74.4 48.4
125 Artifical Head 69.5 69.4 9.21 2.05
Microphone 80.9 80.5
250 Artifical Head 65.1 66.2 8.17 4.16
Microphone 70.7 66.4
500 Artifical Head 64.8 45.7 4.24 1.3
Microphone 69.9 49.7
1k Artifical Head 63.1 46.7 3.96 0.578
Microphone 77.2 60.2
ok Artifical Head 69 60.3 8.05 0.704
Microphone 90.7 82
K Artifical Head 64.7 65.5 10.1 8.99
Microphone 83.2 84.1
8k Artifical Head 60.6 58.8 4.15 13.4
Microphone 81.4 80
& B3 NR 90 Loudness(soneGF)
A-weighting and Loudness " ete
== Microphone
12 r a0
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# C-13 5~ /] yI3# NR 100 2. A-weighting % « 32 %5 £ 4

e % ] BI3NR 100
. SPL -Average | A-weighting [Loudness(|Sharpness
Frequency(Hz) Device (dB) (dBA) soneGF) | (acum)
315 Artifical Head 70.7 34.3 1.05 0.704
' Microphone 81 441
63 Artifical Head 79 52.9 7.6 0.528
Microphone 82.2 56
125 Artifical Head 84.6 84.6 25.7 2.73
Microphone 96.8 96.8
250 Artifical Head 76.4 77.6 17.1 4.9
Microphone 83.7 84.8
500 Artifical Head 81.9 78.6 21.6 1.34
Microphone 95.9 92.6
1k Artifical Head 71.8 61.7 12.4 1.07
Microphone 91 74.8
ok Artifical Head 76.9 68.2 14.1 0.814
Microphone 98.7 90
K Artifical Head 80.3 81.3 29 11.7
Microphone 98.4 99.4
8k Artifical Head 76.5 75.3 10.9 16.1
Microphone 93.2 92.1
é" K!]‘E‘l%NR 100 Lol.fd.ness(soneGF)
A-weighting and Loudness T Antifical Head
=== icrophone
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# C-14 5~ -] yI3# NR 110 2. A-weighting 2 < 72 %8 % fic

e %] BI3NR 110
. SPL -Average | A-weighting [Loudness(|Sharpness
Frequency(Hz) Device (dB) (dBA) soneGF) | (acum)
315 Artifical Head 89.9 52.1 6.85 0.969
) Microphone 90.1 52.2
63 Artifical Head 85 58.9 12.7 0.908
Microphone 88 61.9
125 Artifical Head 95 95 52.9 3.59
Microphone 107 107
250 Artifical Head 87.9 89.1 37.9 6.48
Microphone 95.3 96.5
500 Artifical Head 89.8 86.6 38.5 1.67
Microphone 103.9 100.7
1k Artifical Head 89.7 73.8 35.7 1.77
Microphone 101.1 85.2
ok Artifical Head 84 75.3 24.7 1.19
Microphone 105.5 96.9
K Artifical Head 75.9 76.8 12.3 5.7
Microphone 94.2 95.1
8k Artifical Head 75.5 74.3 9.88 15.6
Microphone 94 92.9
{5‘ K']‘ﬁ‘]%NR 110 Lcl{n:fness(snneGF)
A-weighting and Loudness Syt il Head
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% C-15 ¥ 7] % B NR 80 z A-weighting % 32 #-% 284

® 413 #RNRSO
. SPL -Average | A-weighting [Loudness(|Sharpness
Frequency(Hz) Device (dB) (dBA) soneGF) | (acum)

315 Artifical Head 40.1 40.1 2.77 1.28
Microphone 40.1 40.3

63 Artifical Head 50.9 50.9 7.24 1.28
Microphone 50.4 50.4

125 Artifical Head 57 57 9.34 0.861
Microphone 51.1 51.1

250 Artifical Head 61.9 61.9 10.7 0.926
Microphone 61.7 61.7

500 Artifical Head 65.4 65.4 10.2 1.28
Microphone 71.3 71.3

1k Artifical Head 68.8 68.8 114 2.54
Microphone 84.5 84.5

ok Artifical Head 70.3 70.3 12 3.88
Microphone 64 64

K Artifical Head 70.3 70.3 154 8.86
Microphone 57.1 57.1

8k Artifical Head 69.2 69.2 10.7 11.7
Microphone 72.6 72.6

# 1 & #BNR 80 Loudness(soneGF)
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% C-16 ¥ 4]§ % B NR 90 z A-weighting % 32 #-% 284

Y 314 #HRNRIO
. SPL -Average | A-weighting [Loudness(|Sharpness
Frequency(Hz) Device (dB) (dBA) soneGF) | (acum)
315 Artifical Head 89.9 52.1 6.85 0.969
' Microphone 90.1 52.2
63 Artifical Head 91.4 65.6 225 1.2
Microphone 89.9 64.1
125 Artifical Head 89.7 73.5 31.7 0.977
Microphone 84.1 67.7
250 Artifical Head 90 81.4 39.3 1.15
Microphone 89.8 81.1
500 Artifical Head 86.4 83.1 33.1 1.69
Microphone 92.1 88.8
1k Artifical Head 90.3 90.3 47.2 4.19
Microphone 95.5 95.5
ok Artifical Head 87.7 88.8 38.1 6.03
Microphone 81 81.8
K Artifical Head 91 92 70.1 145
Microphone 82.3 83
8k Artifical Head 84.7 83.5 21.2 16.2
Microphone 88 86.8
‘:P ﬂ%%ENRQG Lol.fd.ness(soneGF)
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L/dB[SPL] 2 juice machine { 0.00-10.00 s).FFT (4096 50 N/soneGF 2 juice machine { 0.00-10.00 s) Loudness vs.~
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L/dB[SPL] 4 bean grinder { 0.00-10.00 s).FFT (4096,50. N/soneGF 4 bean grinder ( 0.00-10.00 s).Loudness vs. T
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L/dB[SPL] 6 kitchen machine ( 0.00-10.00 s).FFT (4096, N/soneGF 6 kitchen machine ( 0.00-10.00 s} Loudness v

| Aguay 2251
d =~ ﬂ'_ 22
215
, 211
10 LU | ‘H

— Left: L=68.92 dB[SPL]; Max=59.44 dB[SP T Leﬂ N=20.51 soneGF; Max 21.84 soneGF

g4~ Right: L=69.47 dB[SPL]; Max=59.27 dB[SP 204 Right - N=21. 3soneGF Max=2279 soneGF
. 1 T T w .
. y| I R
20 50 100 200 fiHz 2000 5000 20k 2 4 ts 6 8 10
Slacum 6 Kitchen machine ( 0.00-10.00 s).Sharpness vs. Rfas er 6 kitchen machine ( 0.00-10.00 s).Roughness vs
2.5
2.65 1
261 21
2-55_ * WL'MW\ 1-5_
4 (il Wbl .
—  Left: $=2.503 acum; Max=2.69 acum — Left: R=2.304 asper; Max=2.464 asper|
2 45 Mt —— Rght 5=2.493 acum; Max 2687 acum — Right : R=2.419 asper; Max=2 64 asper|
y I ”] |05+
2.4
T T T T O T T T T
0 2 4 ts 6 8 10 0 2 4 s 6 8 10

D.7 4 ‘T2 Mpif B2 L EF S ]
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L/dB[SPL] 8 razor { 0.00-10.00 s).FFT (4096,50.0% HAI N/soneGF 8 razor ( 0.00-10.00 s).Loudness vs. Time (FF
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L/dB[SPL] 2 juice machine { 0.00-10.00 s).FFT (4096 50 N/soneGF 2 juice machine { 0.00-10.00 s) Loudness vs.~
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L/dB[SPL] 3 hair dryer { 0.00-10.00 s).FFT (4096,50.0% N/soneGF 3 hair dryer { 0.00-10.00 s). Loudness vs. Time
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L/dB[SPL] 4 bean grinder { 0.00-10.00 s).FFT (4096,50. N/soneGF 4 bean grinder ( 0.00-10.00 s).Loudness vs. T
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L/dB[SPL] 5 vacuum cleaner ( 0.00-10.00 s).FFT (4096 N/soneGF 5 vacuum cleaner { 0.00-10.00 s).Loudness v
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UdB[SPL] 6 kitchen machine ( 0.00-10.00 s).FFT (4096, N/isoneGF 6 kitchen machine ( 0.00-10.00 s).Loudness v
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L/dB[SPL] 4 bean grinder { 0.00-10.00 s).FFT (4096,50. N/soneGF 4 bean grinder ( 0.00-10.00 s).Loudness vs. T
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L/dB[SPL] 6 kitchen machine ( 0.00-10.00 s).FFT (4096
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L/dB[SPL] 8 razor { 0.00-10.00 s).FFT (4096,50.0% HAI N/soneGF 8 razor ( 0.00-10.00 s).Loudness vs. Time (FF
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Measurement of Standard Tapping Machine Performance —
Contact Measurement Method
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#m~ ¢ Psychoacoustic Evaluation of Indoor Sound Quality of a Habitat Space
by Head/Torso Simulator and Jury Test

Tk Wu Hsiaowen®, Hung Cheng Far?, Chang Shu Hwa?, Wang Wei Hui®,
Cheng Chieh Yuan®

! Tong-Nan University < hwwu@mail.tnu.edu.tw >
2 National Taiwan University < hungef@ntu.edu.tw >

¥ National Taiwan Ocean University < whwang@mail.ntou.edu.tw>
# % € 3& : inter.noise 2011 Osaka Japan, September 4-7

ABSTRACT :
Owing to the complexity of human audition, the hearing sensation cannot
represent only by the sound level alone. Beside sound volume, the
complete evaluation of an environmental sound quality still needs to cite
some other psychoacoustic parameters such as loudness, sharpness,
fluctuation, tonality and roughness etc. The assessment criterion of
annoyance of an acoustic environment can be established by means of
statistical analysis of the results of jury test for subjective hearing
sensation. In this paper, the evaluation modeling of the indoors sound
quality a number of habitat spaces, including a generic resident house, a
small suite, a small office and a medium size conference room, is
established by utilizing a binaural head/torso simulator and jury test.
The head/torso simulator is used to measure and record the
psychoacoustic parameters so as to reproduce the sound field, while the
jury test is carried out on 20 examinees to listen several kinds of
compound sound sources, such as noise combined of exhauster, fan, talk
and knocking noise generated in the above-mentioned habitat spaces
respectively. By means of the ranking process, paired comparison,
category judgment and semantic differential test of the subjective jury test
results, the range of psychoacoustic parameters regarding the various
extent of annoyance has been attained. In addition, the countermeasure
to improve the sound quality and the effectiveness of a specified exhauster
are also discussed.

Keywords: psychoacoustic evaluation, sound quality, jury test
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W~ ¢ ° Modeling for Impact Sound insulation of Raised Access Floor
f’f—*ﬁ : Chieh-Yuan Chengl, Wei-Hui Wang2, Der-Yuan Liou3
'HanSound Technology, Inc. (Taiwan)
23National Taiwan Ocean University

Department of System Engineering and Naval Architecture
# 4 € 3% : inter.noise 2011 Osaka Japan, September 4-7

ABSTRACT
The prediction model of the impact noise insulation by using the
experimental modal analysis(EMA) and the transfer mobility theory
together with the four-pole parameter method is established in this paper.
The raised floors can be decomposed into a number of resilient units
arranged in series. The transfer mobility function from the force input end
to the sound receiving end can be characterized by the mobility function
of individual resilient unit. Thus, it is possible to utilize this model for
selecting appropriate resilient units to reach the required FIIC at an early
stage. A design application example of FIIC 72 raised floor is also
illustrated and discussed.

Keywords: transfer mobility, Impact Sound insulation, FEM/BEM
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