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Analysis of Reverberation Time of Outdoor Space in Apartment Complex
According to the Green Wall Conditions
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ABSTRACT

This study is aimed to evaluate the acoustic performances of outdoor apartment complex and to
analyze acoustic performances change based on greening conditions. The object space located in
Seoul, Yangcheon-gu, Sinjung-dong and classified according to type of space-form. The measurement
reverberation time at 500 Hz is 0.86~1.84sec. The simulated reverberation time at 500 Hz is de-
creased from 1.57sec to 0.57sec in ™shape type of 69% treatment with greening and 1.7sec to
0.89sec in tshape type of 70% treatment and 1.05sec to 0.53sec in t-shape type of 61.6%

treatment.
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Fig 3. Modelling of object space
Table 1 Result of reverberation time

Receiver Frequency [Hz]
Classification Location
[m] 125 250 500 1K 2K 4K
7 1.05 0.79 0.91 0.97 0.81 0.72
= Type
14 1.27 0.77 0.86 1.09 0.93 0.79
7 0.96 1.20 1.55 1.61 1.34 1.01
14 1.15 1.17 1.64 1.68 1.42 1.10
© Type
21 1.16 1.31 1.78 1.74 1.52 1.13
28 1.04 1.59 1.84 1.83 1.62 1.17
7 1.25 1.28 141 1.50 1.24 0.99
14 1.59 1.44 1.51 1.59 1.47 1.13
o Type
21 1.58 1.49 1.56 1.62 1.49 1.18
28 1.62 1.58 1.62 1.65 1.51 1.23
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Table 2 Finishing materials

Absorbtion Coefficient [Hz]

Finishing materials
125 250 500 1K 2K 4K
Concrete (painted) 0.01 0.01 0.01 0.02 0.02 0.02
Double glass 24T 0.10 0.07 0.05 0.03 0.02 0.02
Wooden floor on joists 0.15 0.11 0.10 0.07 0.06 0.07
Marble or glazed tile 0.01 0.01 0.01 0.01 0.02 0.02
Concrete block 0.36 0.44 0.31 0.29 0.39 0.25
Grass 0.15 0.25 0.40 0.55 0.60 0.60
Wall greening system 0.80 0.95 0.98 0.90 0.80 0.57

MRS T EAEl 7lEslE WHoZ MAPE<L0 oW
mf$- A olF, 10<MAPE<20> 8k o,
20<MAPE<50 24| F2]4 ¢%, MAPE>S0S -4 8Hst
dJZoleka sjAlskal At(Lee, 2012).

MAPE(Mean absolute percent error)e] 212 U3}
71—]:|_
E I

n

mapp="1 >

=~ %100 (%) (@

|7~ ]
M

i

@°lA P} M oS58 AFAE 717 VR
& 24 52 YeEITh Fig 4= Typed 27
|9 dFAE vlaste] YERH AolaL, oE (a)
2o A7k digistel  wAMd A = Typedt
= Typedl 7% MAPE X7} 247} 10.4%, 10.9%=
UeRt AlEHelA dSa A Sk AEde] 9
3 Aow Yepdon, o Type 2.6%= "S- 43
d5ow HAEFTL

=)

N

2.0

—8—Measured
18
- B -Simulated
16
14
Z 12
o
p
E 10
0.8
0.6
0.4
0.2 MAPE : 10.4%
0.0
125 Hz 250 Hz S00Hz  1000Hz  2000Hz 4000 Hz
Frequency (Hz)
(@) — Type

876

2.0

RT20(s)

08

0.6

04

0.2

0.0

2.0

18 +

16 1

14 4

1.2

1.0

RT20(s)

0.8

0.6 4

0.4

02 +

0.0

—®— Measured

- M -Simulated

12

1

5 Hz 250 Hz

500 Hz 1000 Hz
Frequency (Hz)

(b) = Type

MAPE : 10.9%

2000 Hz

4000 Hz

—&— Measured

- M - Simulated

25 Hz 250 Hz

S00Hz 1000 Hz
Frequency (Hz)

(c) @ Type

2000 Hz

MAPE : 2.6%

4000 Hz

Fig 4. Comparison of measured and simulated
Reverberation Time

=3tea H N=do/d Hey =A

@4 4
q

o7 44

[

3.3

Aol A% ()Typed =3k A4
4 vh 58 9d =3 A8, 3)F
Foct Type'd 53} 7hsdt



Table 3 Variable element of each type

(Unit:m?)
L — Type © Type = Type
29 20 AR | 224776 154856  13,685.1
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