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ABSTRACT

Water supply and drainage noise in the bathroom is recognized as one of the main noises, along

with the floor-impact sounds, in apartment housings. Recently, to solve such noise issues, a new

construction method of installing the piping on the slab has been adopted. rather than the traditional

method of penetrating the piping through the slab between the upper and the lower bathrooms.

However, this new method has limitations due to high costs and constructional difficulties. Therefore,

this study was conducted to develop noise reducing piping and elbows, where the noise can be re-

duced simply by replacing the existing pipings. Th

e noise level was measured in a laboratory by in-

stalling the horizontal drainage piping (three types) and the elbows (three types) developed in this

study. The results showed that the horizontal pipings reduced the noise level in LAmax by 0.3 dB(A)

~1.0 dB(A), as compared to the existing pipings

(VG2), indicating an insignificant noise reduction

effect. The elbow reduced the noise level in LAmax by 5.5 dB(A)~11.5dB(A), as compared to the
existing elbow (DRF elbow), with the result of reducing the noise level at all frequencies evenly.

Consequently, it was shown that using the elbows is more effective in reducing the water-drainage

noise from
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the toilet than using the horizontal pipings.

w9 TR O WS @ weEds O Hiw
Qs o3t uAAL S @ AHAA Bsh= v
H(E7IRNDGE) TPtk ) wlg Al o &
7] s g AR >F el a4
= A s, o] T AR gl FRujgyto] Hl
Fady #e] At vt dukdel 3
TFE FalT Aol g wids Ak Aol

-

+

Recommended by Editor Myung Jun Kim

(©) The Korean Society for Noise and Vibration Engineering



A-Yeong Jeong et al. ; Characteristics of Reducing the Water-drainage Noise of Toilet-bowl According to the ...

' -
i
rlr
ox
ol
o
Ex)

oA o] Aol A
EI R wg
Astan sgom, 7]

wae] 28 A% A5

) r“N 02 o

> N,

C o B~

= do ok

<, —‘JI.
jus)

-Eﬁé

>

.

i,

12

i

ot
0 o
_OH
K
5y
QL
32 P

2. &l

i
=
ko

=M

v
2
~ O_|>:‘4 -‘W’
b
rr

]O o rlr oft g
oft
e
ol
iuj
oo
r&
>
rlo
)
ofjr
Ry
2
>

© 4
dlo
>
rlo

LT < R )

A Al E‘r‘?:li “H..}Hoi AL

Qe AAE Pl GERS!
AoliA WMARHESF ¢ 6 0olth 159 24

kel
A vzt glo] Hidte] w=EH ol Sl AHEA ul
T8 AR QY 2E5AZ SANE AR
SRS S Fig. 13} 2

2) 5394

2] wlolARES ARgERlon], wiwlo Ry
0.5m o o]AaaL ol 1.2 molvh SH4U
Ay g SR Fig. 29 2k

2% AW GRTPE vk AdEelA i
HE W F ol A B s a5 SASKIL
1/30ct Foprrfel o 54 8 BAeiglon, Azt
of WE FoE WeS4E 0.1% HHos 57

Fig.1 Pipe and elbow measured(ceiling of the re-
ceiving room on the first floor)
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(b) Picture of measurement setup

Fig. 2 Plan and picture of the measured subject

skalth. 7k %ﬂ#m@.—% 100 ~ 5000 HzZ 143}
o). H7HAEE LAFmax(H422) 2 LAeq
(s 7]'5\—% ]%)C’]‘:q A-weighted SPLE Jﬂ7]—o]-°ﬂl‘/}

S 33 wE =4

oz Bt apolen, 54 Al Ho %% ok 20

Trans. Korean Soc. Noise Vib. Eng., 27(1) : 114~120, 2017 | 115



A-Yeong Jeong et al.;

Characteristics of Reducing the Water-drainage Noise of Toilet-bowl According to the ...

Development of piping materials
reducing the water supply and drainage noise in bathrooms

Objective

Noise source Toilet drainage noise

|
Composition | Horizontal pipe Elbow g
1 i
Performance A commercial B. Horizontal pipe C. Elbow
tested pipe developed developed

Fig. 3 Development flow chart
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Table 1 Configuration of the existing commercial piping

TYPE Elbow Horizontal pipe

A-1 VG2
— Regular elbow -

A-2 Low noise pipe

A-3 VG2
— 1 Soundproof elbow -

A-4 Low noise pipe

Table 2 Configuration of the horizontal piping under

development
TYPE | Elbow Horizontal pipe
B-1 VG2
B-2 Low noise pipe
B-3 Soundproof] Double-pipe | (VG20100+VG2075)
B4 elbow  |Double-pipe [I (VG20100+VG2075(perfor
ated))
B-5 Double-pipel[(VG20100+VG2¢75(perfor
ated)+sound absorbing materials)

Table 3 Configuration of the elbows under develop-

ment

TYPE Elbow Horizontal pipe

C-1 Regular elbow

C-2 Soundproof elbow

3 Multi-stage elastic pad o

attached Low noise pipe

C-4 Silicon filter net attached

C5 Grid patterned brush

attached
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Table 4 Requirements for water supply and drain
pipes in the bathroom

Article 43 clause 7 of the regulations on standards, etc.
of housing construction
(scheduled to be legislated on October 7 2016)

(@ To minimize the noise generated by water supply and
drain pipes in the bathroom in apartments, measures to
which the following requirements are applied should be
taken.

1. Use low noise pipes* described in Clause 4 Article
16 of the 'Green Building Development Support Act
when installing drainage pipes that are for the household
directly below the floor to repair.

2. Provide consistent water pressure in every household
of the building by installing pressure reducing valves.

* Low noise pipes are cast iron pipes for drainage
defined in the KS D 4307 or the pipes that perform
over 5 dB(A) of a noise level difference from the
unplasticized polyvinyl chloride pipes (VG2 in KS M
3404) when measured in the same condition.
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—A-1(Regular elbow+VG2)

—A-2(Regular elbow+Low noise pipe)
A-3(Soundproof elbow+VG2)

—A-4(Soundproof elbow+Low noise pipe)
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Fig. 4 Time history
pipe

curve of drainage noise by each

A-weighted SPL (dB(A))

~-e-A-1(Regular elbow+VG2)
—e—A-2(Regular elbow+Low noise pipe)
—e—A-3(Soundproof elbow+VG2)
—e—A-4(Soundproof elbow+Low noise pipe)
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Frequency(Hz)
Fig. 5 Noise levels at different frequencies by each
pipe
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Table 5 Noise level of the existing commercial pipe

(dB(A))
LAFmax LAeq

Type

Noise level | Reduction |Noise level| Reduction
Al 67.4 Control 62.4 Conrtol

group group
A-2 67.5 +0.1 62.4 -0.0
A-3 65.0 24 59.9 -2.5
A-4 64.8 -2.6 59.9 -2.5
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Table 6 Noise level of the horizontal pipe(dB(A))

LAFmax LAeq
Type . . . .
Noise level | Reduction | Noise level | Reduction

B-1 65.0 Control 599 Control

group group
B-2 64.8 -0.2 59.9 -0.0
B-3 64.6 -0.3 59.6 -0.3
B-4 63.9 -1.0 59.2 -0.7
B-5 64.6 -0.4 59.3 -0.5

Table 7 Noise level of the elbow(dB(A))

LAFmax LAeq
Type
Noise level | Reduction | Noise level | Reduction

c-1 675 Control 62.4 Control

group group
C-2 64.8 -2.7 59.6 -2.8
C-3 58.8 -8.7 55.3 -7.2
C-4 62.0 -5.5 57.9 -4.5
C-5 56.0 -11.5 50.9 -11.5

I a
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A-weighted SPL (dB(A))
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¢ —e—B-2(Low noise pipe)
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—o—B-5(VG20100+VG2@75(perforated)+sound absorbing materials)
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—e—C-3(Multi-stage elastic pad attached)
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