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Effect of the Measuring Method of Reverberation Time Using Impulse
Response Method on the Normalized Impact Sound Pressure Level
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ABSTRACT

For the evaluation of the normalized impact sound pressure level, the reverberation time of the
receiving room should be measured. This paper deals with the effect of the time constant of FFT
analyzer and the measuring points on reverberation time. It is found that the time constant should be
in the range between 10ms and 35ms. While the effect of measuring points on the reverberation
time is significant when the bandwidth is narrow, it is negligible in the evaluation of the normalized
impact sound pressure level.
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Table 1 Apartment list for the experiment

Summary Points
Namyangju H apt. 33, 24py living 1, bed 1
Yongin T apt. 32py living 2
Paju D apt. 32py living 2, bed 1

Yongin K apt. 34py Bed 1

living room, bed : bed room

u 1100mm

1100mm

3500x3600x2300 :

(a) Plane léyer of ale bedroom

* living

\

3600x4500
x2300H

@y R

{b) Plane layer of the living room
Fig. 1 Apartment details for the experiment(¥:
sound source point, O : receive point)
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Table 2 Reverberation times (sec)

EH2)\ 105 1 950 | 500 | 1000 | 2000 | 4000 |
r(ms) : g
] 135 | 114 | 136 | 119 | 097 | 071
10 | 122 [ 110 | 1.35 | 1.24 | 099 | 0.70
3% | 118 | 110 | 136 | 1.21 | 098 | 073
125 | 184179 | 184 | 181 | 175 | 173

pistol

*sound source -

Table 3 Normalized impact sound pressure levels

(dB)
CNEW2) o5 1950 | 500 | 1000 | 2000 | Ly
r(ms)
1 698 | 646 | 57.1 | 549 | 508 | 56

10 702 | 647 { 572 | 547 | 50.7 | 56
35 703 | 647 | 57.1 | 548 | 50.7 | 56
125 68.4 | 626 | 55.8 | 53.1 | 482 | 54
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Table 2914 125 Hz tl9 ] Z&EAI7Ee] 10 ms, 35 ms
o "lal A7 & e & 5 Yt FHF7 ok
TE AFaed A dehvde $7]132 delrt &g
o A EAEte IFFHFY MFE FEHER
S7tsted REEEst Eolfoz2 s AHFH
FEo] MEZ TS do7HAM o)
7IbE 718718 e Y §39 AdAol BAE

ERANE T3 RYE AIFAZ & =
719 NAE 125msE WE 71 F 1
mse WF #te AL ¢ 5 itk gEA A
o AR 2 Y wEo] gloy, Ut
10ms B HmsE ANBFE AAsts Ao 713
ARz ot

A gl mE JEAIZHY Aol A A A
BRoA 22 AEgE HAoW Table 49 s

75
70 b

—~ 65

faa]

J60r

5 5 ]
50 —_—1ms —a— 10ms 553
45 [ —e—35ms —+—125ms
0 \ L \

125 250 500 1k 2k
Octaveband center frequency (Hz)

Fig.2 Normalized impact sound pressure level
for various time constants

105
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7% r
65
5 I
45 r
35 r
25

SPL (dE

Time (sec)

Fig.3 Variation of SPL with time for different
time constants at octaveband center
frequency of 125 Hz
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Table 4 Normalized impact sound pressure levels
(dB) for various time constants in many

TOOMSs
Bed room Living room ‘
_z(ms) 1
1 55 | 61 | 54 |59 |52 |55 | 54
10 55 61 | 54 | 59 | 52 | 55 | 54
35 55 | 61 | 54 | 59 | 52 | 55 | 54
125 53 53 [ 51 [ 56 | 49 | 53 | 52

Y
Y

| —point1 —&— point2
100 160 250 400 630 tk 16k 25k 4k
1/3 Octaveband center frequency (Hz)
Fig.4 Reverberation time of the bedroom at
time constant 10 ms
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Reverberation ime (s)
o
o

100 160 250 400 630 1k 16k 25k 4k
1/3 Octaveband center frequency (Hz)

Fig.5 Reverberation time of the bedroom at
time constant 35 ms
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Fig.6 Reverberation time of the living room at

time constant 10 ms
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Fig. 9 Normalized impact sound pressure level at
fime constant 10 ms
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Fig.10 Normalized impact sound pressure level
at time constant 35 ms
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Table 5 Normalized impact sound pressure
levels(dB) for the point number in
many rooms

Point number|Bed room Living room
1 61 | 55| 54 |55 | 59 |57 |53
2 61 | 55| 54 | 55 | 59 [ 57 | 53
3 61 | 55| 54 | 55| 59 )57 | 53
4 - - 54 | 55 | 59 | 57 | 53

—&—plp2

—e—pt p2,p3

——p1,02,p3,p4

125 250 500 1k 2k
Octaveband center frequency (Hz)

Fig. 12 Reverberation time at time constant 10
ms
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Table 6 Reverberation times (sec)
H2)| 195 1 9250 | 500 | 1000 | 2000 | 4000
r{ms)
1 101 | 050 | 082 | 0.72 | 056 | 0.52
10 112 | 078 | 084 | 0.77 | 051 | 048
35 0921 089 | 083 { 0.78 | 058 | 057
125 184 | 174 | 174 | 1.73 | 1.73 | 1.73

* Sound source : omni-directional speaker
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Fig.13 Normalized impact sound pressure level
for various time constants
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