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ABSTRACT KEYW ORD
Purpose: The purpose of this study is to verify the reasonable measurement method that can evaluate airborne dets

e85

sound insulation performance in filed conditions though the comparison evaluation according to the global and o SR E(ADF)
element measurement method in Modern New Hanoks. Method: To achieve this purpose, field measurements were % K| g (A 1| 74)
performed in 6 Han-oks which the same materials were constructed. Followings are evaluation details; the — HEZFHY
comparison of the evaluation indexes according to the separation distance between sound source and outdoor New Han-ok
receiving microphone, the influence according to the specimen size of window, the comparison the evaluation Sound Insulation Performance
indexes between apartment houses and modern new Han-oks, the method that can easily estimate and evaluate  Element Method(speaker)
indexes though the correlation analysis between KS standard and field temporary indexes, and so on. Result: It was  Global Method(speaker)
analyzed that the global methods were more reasonable to evaluate the airborne sound insulation performance which ~ Field Measurement Method
the characteristics of Han-oks reflected in filed conditions. And, it was found that it is possible to evaluate indirectly
refer to the results measured in similar field conditions(d>3.5m), in case of difficult condition not to secure the 5 CCEPTANCE INFO
proper separation distance(d>5m, global method). When the results between element method and global method  Rocgived Aug. 3, 2020
were many differences, it was analyzed that the area calculation of the specimen size considering Han-ok’column  Final revision received Aug. 28, 2020
space was necessary. It was analyzed that it is possible to estimate simple evaluation values through equivalent ~ Accepted Sep. 2, 2020
sound level deviation analysis simultaneously measured indoors and outdoors, when trying to easily determine the
airborne sound insulation performance level of Han-ok under field measurement conditions
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Fig. 1. Landscape of OJUK Han-ok Village[3]



Table 1. Division of Floor Plan Types
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1) Division of Floor Plan Type(name) : O-juk Hanok village homepage

Table 2. Details of Main External Elements

External wall
Windows
(Exposure of Wooden members)
THK3 Terracotta Finish— . .o
THKE Cement Bord—] Inner Acrylic Changhoji
THK18 Vertical—|
Waterproof Paper (Outdoon— Window (wood/Casement)
THK11 Plywood —|
- - — Outer 22mm Pair-glass
L Window (PVC/sliding)
- e
Rectangular Lumber —| = .LL_'.- B —— =
THKS0 Glass—fiber Insulator—| T T T T T =T T T T
THK11 Plywood —| If 1 I'II
S e B Loh
Finish —

1) Changhoji : Traditional Korean paper
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(a) Element method
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Source j
Speaker 4\ /;N 5
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(b) Global method
Fig. 2. Layout of Sound Source and Receiving points

Table 3. Condition of Source Measurement

Source Distance between Sound
. Measurement method .

Division Source and Specimen(m)

Source-1 Element method d>5m

Source-2 Element method d>3.5m

Source-3 Global method d>3.5m

Source-4 Global method d>5m
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Dm(1/3)
10
10
15
10
10
13
10
26
24
30
24
26
26
25
24
25
25
25
29
24

Average Evaluation

Outdoor and Indoor
Level, dB
11
13
11
12
11
10
27
26
30
26
27
27
27
22
27
26
26
29
26

Deviation between
Equivalent Sound

2
2
3
2
2
3
3
3
3
3
2
2

Term 2

Spectrum

Adaptation

B ol 4% 712 Azl(d)3.5m) Bk AAY 7] 8 A 2](d)5m)

dB

Spectrum

Adaptation
Term 1
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21
22
23
22
21
22
24
21
24
21
22
27
17

R’45w)

(Dls,Zm,nT,W) dB

Quantity

oltt.
Single Number

i
=

(e

2
4
2
4
2

3 271 9
No.
4

d]

Measurement

o

g =

249 BEIP5HE 7

=

Indoor
Space
Bedroom-1
Numaru-1
Bedroom-2
Bedroom-2
Numaru-1
Bedroom-1
Bedroom-1
Numaru
Bedroom-2
Bedroom-1
Daechung-1
Bedroom-2
Daechung-2
Numaru
Bedroom-1
Daechung-1
Numaru
Daechung-2
Bedroom-1
Daechung-1
Bedroom-2
Daechung-2

Hanok-1
Hanok-2
Hanok-3
Hanok-4
Hanok-5
Hanok-6

T
ar

= A
Division
method)

Source-1
(Element

Table 6. Evaluation Results According to the Analysis Condition
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s Hl E7t

Single Number Spectrum Spectrum Deviation between S el
Division Indoor Measurement Quantity Adaptation Adaptation Outdoor and Indoor Dm(1/3)
Space No. R’s5,w) Term 1 Term 2 Equivalent Sound dB
(Dl s,Zm,nT,W) dB dB dB Level, dB
Bedroom-1 1 2 -1 -1 7 8
Hanok-1 Numaru-1 2 7 -1 -2 10 9
Bedroom-2 3 4 -1 -1 9 11
Bedroom-2 1 1 -1 -1 6 7
Hanok-2 | Numaru-1 2 5 -2 -3 8 7
Bedroom-1 3 2 -1 -1 3 3
Bedroom-1 1 1 -1 -1 9 9
Hanok-3 Numaru 2 7 -1 -2 10 9
Bedroom-2 3 4 -1 0 7 9
Source-2 Bedroom-1 1 20 -1 2 25 24
(e Daechung-1 2 19 0 -2 24 22
Hanok-4 | Bedroom-2 3 19 0 -2 28 26
method) Daechung-2 4 20 -1 3 24 22
Numaru 5 17 -1 -2 24 23
Bedroom-1 1 19 0 -2 24 22
Daechung-1 2 21 -1 -3 24 22
Hanok-5 Numarﬁ 3 18 -1 1 24 2
Daechung-2 4 21 -1 -3 24 22
Bedroom-1 1 19 0 -3 23 22
Daechung-1 2 18 0 2 23 21
Hanok-6 Bedromf-z 3 21 -1 2 24 23
Daechung-2 4 14 -1 -3 23 21
Bedroom-1 1 10 -1 2 7 7
Hanok-1 Numaru-1 2 13 -1 -1 10 10
Bedroom-2 3 13 -1 -1 9 10
Bedroom-2 1 13 -1 -2 10 9
Hanok-2 Numaru-1 2 14 -1 -3 12 10
Bedroom-1 3 9 -1 -1 6 6
Bedroom-1 1 12 -1 -1 9 10
Hanok-3 Numaru 2 13 -1 -1 10 10
Bedroom-2 3 10 -1 -1 7 7
S Bedroom-1 1 26 -1 -4 25 22
ource-3
(Global Daechung-1 2 24 -1 -3 23 20
Hanok-4 | Bedroom-2 3 28 -1 -3 27 24
) Dacchung-2 4 24 1 2 3 21
Numaru 5 25 -1 -3 23 21
Bedroom-1 1 25 -1 -4 24 21
Daechung-1 2 25 -1 -3 24 21
Hanok-5 Numarﬁ 3 26 2 6 2 22
Daechung-2 4 24 -1 -3 24 21
Bedroom-1 1 24 -1 -4 23 21
Daechung-1 2 24 -1 -3 23 20
e Bedroon%—Z 3 26 -1 3 24 21
Daechung-2 4 24 -1 -3 23 20
Bedroom-1 1 12 -1 -2 9 9
Hanok-1 Numaru-1 2 14 -1 -1 12 10
Bedroom-2 3 16 -1 -1 12 13
Bedroom-2 1 16 -1 -1 13 13
Hanok-2 | Numaru-1 2 16 -2 -2 14 12
Bedroom-1 3 13 -1 -1 10 9
Bedroom-1 1 15 -1 -1 12 12
Hanok-3 Numaru 2 14 -1 -1 12 10
Bedroom-2 3 13 0 -1 10 10
Bedroom-1 1 29 -1 -4 27 25
T Dacchung-1 2 2 B 3 25 3
(Global | 11, 0k-4 | Bedroom-2 3 30 0 3 30 27
method) Daechung-2 4 27 -1 3 26 24
Numaru 5 28 -1 -3 26 24
Bedroom-1 1 28 -1 -4 26 24
Daechung-1 2 27 -2 -5 25 22
Hanok-S ™ maru 3 27 2 -6 23 23
Daechung-2 4 28 -1 -3 27 24
Bedroom-1 1 27 -1 -5 25 23
Daechung-1 2 27 -1 -3 26 24
Hanok-6 ™5 - iroom-2 3 30 -1 3 28 26
Daechung-2 4 27 -1 -3 26 23
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Fig. 3. Comparison Analysis of Measurement Methods (Hanok-1)
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Fig. 4. Comparison Analysis of Measurement Methods (Hanok-2)
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Fig. 5. Comparison Analysis of Measurement Methods (Hanok-3)
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Table 7. The Correlation Analysis between Single Number Quantity (d>3.5m) and Weighted Single Number Quantity (d>5m)

Division R Deviation between Element Method(d>3.5m)
and Element Method(d>5m)
Rl4sw(d>3.5m) + R'4sw(d>5m) Spectrum Adaptationl 0.9789 3
Element Method X
R'4sw(d>3.5m) + R'4sw(d>5m) Spectrum Adaptation2 0.9628 3
Disomnrw(d>3.5m) + Disomarw(d>5m) Spectrum Adaptationl 0.9849 3
Global Method -
Disomprw(d>3.5m) + Digomur,w(d>5m) Spectrum Adaptation2 0.9696 3
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Table 8. Single Number Quantity According to the Variation of
Specimen Size

Before After(100%)
Division | Element | Global . .| Element | Global .
Method | Method de(‘)’l'lat' Method | Method de;:'"
(@>3.5m) | (d>5m) (@>3.5m) | (d>5m)
sample-1
(44%) 18 27 9 22 27 5
sample-2
(26%) 19 27 8 25 27 2
sample-3
(16%) 21 30 9 25 30 5
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Table 9. The Correlation Analysis between Single Number Quantity (d>3.5m) and Weighted Single Number Quantity (d>5m)
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