K

FEFY B 359 A94

FA144 A 11 %, pp. 1137~1146, 2004,

A
[e]

7)ol B A A7

An Experimental Study on Evaluation of the Sound Insulation
for Balcony Window in Apartment Houses
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ABSTRACT

In an apartment house in Korea, the balcony is one of the important spaces as a buffer zone for

controlling the outdoor environments such as noise,
most areas of building facade in apartment building
insulation design of it is very important to provide

heating & cooling load, humidity etc. Because
occupy the area of balcony window, the sound
the quiet indoor environment. The aim of this

research is to evaluate the sound insulation of balcony windows in apartment building by new and

revised Korean Industrial Standards. We measured and studied the sound insulations of 18 balcony

windows by the type of measuring methods, noise sources, correction of reverberation time in balcony

and so on. The results show that the single-number quantities for sound insulation of windows are

ranged from 24 dB to 30dB.

of

o

o
e a>

(B e odp

AN ofd

Qo] AuzEAo,
7o) 84 B4g 9

oL
o

+

*

A=Az} HE Y, AEAHA Y AFEA 2
E-mail : mjunkim@uos.ac.kr

s

s ookl AFA(ASA Bt FAZFA) 7} R
FU A5E AASL Ao 53 A FIH
e TR FRAHCR BIY F37) A8
o AF FEE AR Yor, wF o]
sl gEe} AgAEel AHLE Aok A9t
Aubgoly] we] R FEY ASHTS @2
AAAAE gRage Agolete BHIN 1 58
ol A&HoE R85 Yok

FH FAFHe) st AFLYF 2P 97
AAFA) Y LAY Aol AR o) Fo]
Aom, 1 Qo AR FAA 35 Fgol
E A5 34 2 whEPe g 2 A
Ajo] guslol, ARy AFEY PSS &
BB 5 3k Axdol slann. AgE &
A 71E9 #A(KS F 22350 1989, & @ 29

Tel : (02) 2210-5639, Fax : (02) 2248-0382 2% 2R 180 FAYd REol AAYE
A3 Y, IFeFA FHEAALY RO ZA, HAH(element method) 3} A=A (global
HTASTESIoE =28/ 143 A 1135, 200413/1137



method) T 7HIE SHWHOE AL Sk & & % - 9rresith B8 532 P SAWE 7
AL oo 2 APRAY SENAAF Azl FFE BE AFAAY AFAA FP=HoH, 2
24& T gom, AAPS oy AL AF AAE FYoE AMEEE ASE FHY wiBLE
e Yeidlle R S4dEar Az 24E& 9g8ke 28kEl] 9std 283 2EL MAEFY
FA AT B3 FAA F4oEE 297 ¥ ol g o WTOHENAE T24ALs 2907 Al
g AA Z5ASYEE A F YES Ske F F 5y Yot 229 AW 22 E71E AR
Aubgo] thekstAl A= drh =R et
b EEHQd AE299 ASHEAE T 9 ZAYA} olTEY AAP wFY AT FE =
)= [s] (o) [e] 2 =] =] = - o
Fag A F9E Axge] dsde FHAS gaepye) AR FEEAM. YFAI AR
s 315 0] xpeA = 7 3
= g AE ABITO ARASE AVANT w3 ¢ QoY BYe v FATFAA
Ak TR I BIC PR FEFANN X 299 749 338 wA Ave) 929z 4
°ohg ¥ Qe F5T AETA] WEd FAN 45 o
o LA 2H 2 sybA 24 FHA WE AR s slsir.
L omee 1o e . sl Add Wg dFY(o]sl, AAdW TFY)= dA
23 -wrhige AeA4% A% 4zl AsA o] A Hel s zo
= sirter] wAs el ga n2Hel AT 8 B AEY AT AXEHm 23U 5 2 oF
S an TR TS dsme aAne ek A4 gaugse st
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AW Hho] o3 FeA= LAz WE HSA o, $FYY £4 E2 o 10m ALeolH, 7]
L oway 2zke Tezdd of Ao =z EXHE AT ¥l 126m, y¥ 21~27mel 2
F 3420 A54% WYl viAE gy 3z J1F BAAED €6l AR sin. 2AE dwe)
234t ¥ WA BIYREI AAs= WY HES
35~40% WY A Aex FAHIUTH
2. 583 = FIUZT HAHE Fe FHWE oBE B
F 6me} FTIEE Aloldl R F5ol Z2H7 Sm F
2.1 S UIYES A dERIUZ o)FofA F 16m EFFHIAE +4
AW FEFYL S£odd A de 3 Ho ok
A @(SH, WT, AG olHE)E g2 E 3 Z3ud ol HE ¥ 23 F39 MAE Table
o,z AR 2~309) FEE AAsl AL 13 2on, EFIY P3| 9ud ofnE HUZ 7
Table 1 The outlines of unit house and balcony window
Unit house Balcony area Balcony window
Name of Finished | Adjacent | Width of | Samples | .
apartment | Type of area| Measured year of room to | baloony for Size of balcony |Material of|  Glass
for sale floor . . window (mm) frame (mm)
construction | balcony (m) measuring
595 nf o 16 mm
SH Apt. (%5 pyong) 1 2003 living R. L5 3 3,700%2,300 PVC (5-A6-5)
844 nf lving R | 15 3 4520x2300 6
WT Apt. . 1 2004 PVC
? | (38 pyong) bedR | 10 3 2.700x1.250 (5-A65)
596 mi living R. 15 2 4,000x2,300 16 mn
: ' 0 PVC
AC AL 3 pyong) | ! 20 bed R | 10 2 2,100x1.250 (5-A6-5)
1138/82 22 FAs3Ss3 =28 /A 144 A 11 &, 20043
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C-C section
Fig. 1 The section of balcony window
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Fig. 2 The floor plans and balcony windows for
measuring
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Table 2 The condition of measurement

Name of .
apartment Measuring method Source
Element method Speaker
SH Apt.
Global method Speaker
Speaker
Element method .
WT Apt. Road traffic noise
Global method Speaker
AG Apt. Global method Speaker
_sound|
Tevel indoor
)meterf (LR or BR)
‘balcony -
Sm
(a) Element method
sound| _
i level indoor
window poter2 (LR 0t BR)
2m T
- .Sm
sound AA i[
sound level
source meter 1 on -
(spe balcony

(b) Global method
Fig. 3 Diagram of measuring system by speaker
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w3t ol EWHE 2~37) AthoA] Z7), +Z So] t;so
BE 593 $mUgse A4S B4 Ak 47
A5 BUSAAANF 29 Aol 2dAG g9 L[
o7 AMLd HAHMY) A AUEE 1dB oy, A o
HAS £RLE AT MY A% 2dB o9 woomme ok m &

Table 3 Single-number
sound insulation of balcony windows

quantities for airborne

Adjacent . Single-number
Apt. Eﬁg Source | room to lﬁgt quantity
belcony " | (dB) | Symbd
Flement Liv 106 30
emerl ving
method Speaker room ig; ;Z Ry w
¥ Globel Living % | B
0 iving
method Speaker Toom 107 26 DlsAQm,nT. w
108 24
Living
Speaker |  room 105 a Ry w
o " Bedroom | 105 27
emen —
10 24
method | Road | V€ L
. room 102 27
WT traffic 101 % R .8, w
noise
Bedroom 2 >
Living
105 24
n(i(t)ﬁilj Smaker room Dls,?m,nT, W
Bedroom | 105 28
Living 103 2
Global 1o0m 105 277
AG method Speaker Bedr 103 % l)ls]m.nT, W
M [ %
&t

Quanmy
Octave band frequency [Hz]

(a) Unit No. 106 - living room balcony window

40

35 —&— global method
,..{ T
—3— element method

N oW
ol (=]

N
o

R'as & Ds.zm.ar [dB]

125 250 500 1k % oK SN.
Quantity
Octave band frequency [Hz]

(b) Unit No. 107 - living room balcony window

—o— global method
[ —o— element method | 77T T e

40

w
[92]

w
o

R'a8 & Ds.2m.nr [dB}
N
SIS

125 250 500 1k 2k K S-N.
Quantity

Octave band frequency [Hz]
{¢) Unit No. 108 - living room balcony window

Fig. 4 Sound insulation by measuring method
(SH Apt.)
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o
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uanmv
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(a) Unit No. 105 - living room balcony window

R4 & Dnzm,nr [dB)

126 258 500 1k 2k 4k S-N.
quantity

Octave band frequency [Hz]

(b) Unit No. 105 - bedroom balcony window

Fig. 5 Sound insulation by measuring method
(WT Apt.)
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Fig. 6 Sound insulation by type of sources
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(d) bedroom balcony window by global method
Fig. 7 Sound insulation by number of speaker
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Table 4 Comparison of the single-number
quantities between level difference and
standardized level difference
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Fig. 8 Reverberation times of balconies
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Fig. 10 Sound insulation by using the sound
absorbing material on balcony surface

8] 3] %"é?ﬂﬁéﬂa"] 1~2dB A& =4 Hri=e
AR Uekt. ol &9 YAzE 9 AHEFY
549 Aol BFEY ALz AlgHY F5 Bt AF
A g4e] a7dn

(4) AAE H&A
Aol w3 FFAZE B
B AT 4545 Bl ¥
e obed EFY F7
me & APRAANAE o 3dB94
Aoz HotHen, FFHLE o
U Asle Wty i #8Y
7l

SRS CE L
EZBe gAY
4dB 2 740&

=

—\N



4 F =

E———

e ——— ettt

borne Sound Insulation of Facade Elements and
Facades”.
(4) R. Foss, 2002, “Loudness and Annoyance,
An Example: Laminates”, BETEC Symposium,
Washington D.C.
(5) Beranek LL, Vér IL, 1992, Noise and
Vibration Control Engineering, New York: Wiley.
(6) Antonio J.B. Tadeu, 2001 *

mission Through Single, Double and Triple Glazing.

Sound Trans-
Experimental Evaluation”, Applied Acoustics Vol,
62, pp. 307~325.
(7) M. Mehta, 1999, Architectural Acoustics-
Principles & Design-, Prentice-Hall Inc.
(8) £ 9, 2004, | =4
A FE HAA B A7
A, A 1448, A 33, pp. 214~223.

(1) 3=AAFA(KS F 2235), 2001, “o9 %
oy BAe FUAGE AGAT dF SHLY
(2) =AY+ A(KS F 2862), 2002, "AE
AT BAe TARDL AV BATY”,
(3) ISO 140/5, 1989, “Acoustics - Measurement
of Sound Insulation in Buildings and Building

Part 5 : Field Measurements of Air-

ul
=

"gg7]
AT
=
L.

=
=13
T

Elements -,

=EE/A 143 A1l %, 2004



