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ABSTRACT

Keywords: measurement standard, Noise of the Equipment and Pipe, sound pressure level

1. Origin of the study
Due to high urbanization and rapid development of dwelling buildings in Taiwan,
noise pollution becomes a general problem. This kind of noise is called indoor noise, it is
composed of the noise from outdoor, neighborhood and equipments in buildings. Since
the quantity of resident and equipments in buildings, therefore the noise from equipment
and pipe used in water supply and drainage becomes the primary noise source in the

indoor environment.

The noise of the equipment and pipe used in water supply and drainage is occurred
by aging or error design system. If the consideration of noise and vibration isolation of the
equipment and pipe does not be made, the indoor noise will be transmitted through air and
structure and then it will affect the quality of the indoor sound environment. The
investigation of the noise from equipment and pipe and the proposal of the improvement

are recommended to raise the life quality in Taiwan.

2. Methods and procedure of the study
This study focused on the improvement in noise control from equipments and pipes
used in water supply and drainage in dwellings. Measurements of noise from particular
equipment used in water supply and drainage installations will be made in various
dwellings. According to the analysis resolution of questionnaire on the indoor noise
condition, and the result of measurements to find out the problem as well as the influence
of flow rate and transmission path of the water on the noise distribution. This study will

precede diagnosis and estimation of the noise measurement of equipment’s and pipes used

XMl
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in water supply and drainage in various dwellings and analyze the related data to obtain

the improvement. Proposal of the improvement that is based on this study can be applied

to architecture design to create the better living environment.

3.

(1)

(2)

(3)

4.

Important findings

This study referred the standard was the sound pressure leve of field measurement on
buildind sevice equipment by International Organization for Standardization and
applied the standard in the field measurement. We supplied the result to the
organization of the government to found the standard of CNS.

The results showed that the pipes outside the structure of congregate house was
lower than the pipes inside the structure of row house on satisfaction and that related
with the age of the houses.according the reaserch the noise value of the pipes outside
the structure was higher than inside and it transmitted to above and under storeys by
the connect ion of the pipes.we found the pipes of the water closet that obtained
highest noise values in this study and provided the insulation method of the the
water.

We accorded the result to know the properties and queations of the noise of the
equipment and pipe used of water supply and drainage. We discussed about the effect
of noise of difference water pressure and flow rate on water supply and improved the
insulation of pipe. We supplied the result to found the design guildline of the
equipment and pipe of water supply and drainage in dwelling.

Suggestions

This study suggests founding the standard of CNS on acoustic-field measurement of
sound pressur level of building service equipments : For immediate strategies
Sponsor: Architecture and Building Research Institute, Ministry of the Interior
Organizer: Bureau of Standards, Metrology & Inspection

Explanation: Chinese National Standards of acoustics included the measurement of

material absorption, insulation of building and building element and sound power

level but not provided the field measurement of equipment and pipe of water supply

XV



and drainage. However, we suggest studying the application feasibility of Chinese

National Standards from 1SO 16032 that accord the trend of internationalization.

This study suggests reviewing the regulation and law about the equipment and pipe
of water supply and drainage : For long-term

Sponsor: Architecture and Building Research Institute, Ministry of the Interior
Organizer: Without

Explanation: this study suggests continuing the investigation of the equipment and
pipe of water supply and drainage and reviewing the regulation and law of difference

countries.
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(sound pressure level), L;

Pr() 5 HRT S A BERT S 2 1L g By HEcp k2 105 p P05 BRT

ORI EEB TR e B eI S Y 44 EN 61672-1 R Hix 5 dB
AEHERL 20 uPa-

(=) T o R

(average sound pressure level), L

FRR L TIORRT G RIS 2 0  Bef  HE 2 100 %

F28G23 0 B2 23 FREBHHSER TR (P~ %) BF2
)%&, 2 dB i H oo

2

FUERT BB L BRlA @ 2 HRT LA 28R

-
ik

1 Ly
L=101g ;Z 1077 | dB

J=1

FPOLEEERANBA R 2 BRE L~y e

S 4 =
63~8000 Hz A “4c 4 % /& i+ # $c i5 2- & (A-weighted sound pressure level calculated

from octave-band values in the frequency), La

L
L, =10 l-:rgz 10T dB
=1
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= AR =3

63~8000 Hz C 4 # %R i+ # #c i 3+ & (C-weighted sound pressure level calculated

from octave-band values in the frequency), Lc

- L+
Lo=10 lcrgz 10 dB
i=1

oLt BpEE L B BRE S 2 dB S H o

Ci: BAFH Clefgip R > 2 dB 52 H = -

(sound exposure level), Lg

05 (4) EWERRG -

P opt) B AR L PalH o
bty ! SRR RIPFR R fy s Hix e
Po @ %% @R yPa ¥ i (Pi=20 uPa)-
to @ 5 HRYREHEEET > R E - (h=1s).

(=)

o4+ 315

Hz~8000 Hz PR 7%3% # % /R i+ & (service equipment sound pressure level in
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octave-bands in the frequency range 31.5 Hz~8000 Hz)

P ST 2 AR F B~ AR = (maximum sound pressure level in ocative-bands

determined with time weighting  “S” ), Ls max °

B i S 2 BEd B R g5y A FEF 05 £/ 2 R

(maximum sound pressure level in octave-bands determined with time weighting

\\\Xr

“S” and standardized to a reverberation time of 0.5s), Ls maxnt © 358 & 7 %% =

7 (5)

M AF RS 2 B A BB S h Y ARG G 10mIf Rl 2 1R

(maximum sound pressure level in ocative-bands determined with time weighting
“S” and normalized to an equivalent sound absorption area of 10m2), Ls maxn ° 3+

B35 2546)

P FU 20 B AR A B < BYR =2 (maximum sound pressure level in ocative-bands

determined with time weighting  “F” ), Lrmax °

P EF 2 BAE R B BRI g5 d A MER 05 fiign 2 R

(maximum sound pressure level in ocative-bands determined with time weighting

\\Xr

“F” and standardized to a reverberation time of 0.55) * Lrmaxnt ° 3+ & & ;4 %%

3.8 &2 2 34(5) -
P "FU 2 B B BRI > AT AR T 6 ff 10mPFig e 2 p R
(maximum sound pressure level in ocative-bands determined with time weighting

“F” and normalized to an equivalent sound absorption area of 10 m?) > Lg maxn ° 3+

LSS SR OK

47 & #R i+ % (equivalent continuous sound pressure level in octive-bands) - Leg

BoAE S BR s 2y e MpER 054512 & 2 %% i (equivalent continuous

sound pressure level in octive-bands standardized to a reverberation time of 0.5s) »
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Bihig s BREEFRRE0dB 2 PR » iy 5 H = o
(~) ST Sh O
i %~/ i+ & (standardized/normalized sound pressure level), Lt
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e BE-EARBRAEERER (¥ %)
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TR REER A A e S IR S A R it

CNS -T2 % L

Acoustics-Measurement of sound pressure level from service

equipment in buildings—Engineering method

A i

AR ERENFSESFT LERAEEYREMcLERFRRESERE
¥ EH - EEEENSHEEFRME (sanitary installations ) -~ B @ &
{ mechanical ventilation ) -~ %5 B & 8 5 &% f§ ( heating and cool service
equipment} ~ & (lifts) - W FEM (rubbish chutes) - #4¥ ( boilers)
B # (blowers) ~ i ( pumps) « EEM B # ( other auxiliary service
equipment ) ~ FEIEFT#HETT ( motor driven car part doors ) » R E T E &%
[ 7 O W o R R A .
AMEFEEFHEH 00 LT ZEE FKE - B -MAZRBREE M
TERE-—MAAEERTEERH -
RRHEFERMELUEET ANER CNEHENERS L » REEDIRR
HENBEES  RELHEEFEECIERXANMER CINEZ BRBAE - £
Fr i 5 B o) B R L 3R
fif= | EHFAESZ AMER CINESRUEEERETHISETRFEES
[y & A=

CEERBERMEFERGEREFAPTSZAEEIINED -
2.5 M
CNS 13331 B REMIERE
CNS 9056 % - E¥=z7RETEH
EN 61260 BEE SRR HEHETEES
EN 61672-1 W2 - BRI K - Partl HF
EN61672-2 T4 - % BEAH 5 — Part2 A H 8 A
IEH
3.1 B BE{iL ¥ (sound pressure level)
L,
PORBEBEEIHESRBI F2I0E UEANEERL 10 p20 5%
JRE 45 75 ] B B R P B RO RV AN RO R OE AR I AT 255 EN 61672-1 #R5E -
A7 dB - EHREER 20 pPa -+
3.2 R 8 RE {7 ME (average sound pressure level)
L
ZMERMeTHERT IS EERBEF H2MME MEASHFRL 10
EHMZEFANEZE  BEFZIBEEEEH 8 FIERE (HnHE ‘(;@13_‘5)
o om B OB f& &7 &~ /5 B #
= B H - H |
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g 45 L7 B 4 5

%) MEZR - LLIB RE -
TEERER  SRGELEFHRENSG  REETLEHEARXN)KRE

1%
L=10log (;Z mww) dB ¢h)
=1

AP LEREAnfETRUECEBEAMGRE Li~L, -
3.3 {E47F 63-8000 Hz A jj0## & B2 (i # 7 {E 5 B (4-weighted sound pressure
level calculated from octave-band values in the frequency)

La

L, =10 logz 104010 g (2)
{m]

AF L EHERZERBERAYE - Ll dB FEH -
A EHEW ANEEEREBARE - Ll dB B AL -
3.4 {EEE4Y 638000 Hez C jjfE 52 MR {7 #8 8 {H 57 5 (C-weighted sound pressure
level calculated from octave-band values in the frequency)
Le
Lo =10log » 10%ten/iogp (€))
2
Ab L BENESEEEERME » LLdBRHRA -
G fE#% CIEBESFREARE - Ll dB REAL -
3.5 & T ¥ (sound exposure level) » Ly :
Mok (4) BUBRBEEAE -
ty
7O 4

b

1
Lp=10 log— )
n

oo p() : BRRERE Ll Pa B -
ti-f BCREEAMERE - U BEEN -
P BEEMER . [ pPa B AL ( Po=20 pPa)
h: BSFEMBEMMN  UBREM (o=15) -

3.6 (8% 31.5 Hz~8000 Hz B # 5% fF & B {7 Y€ (service equipment sound
pressure level in octive-bands in the frequency range 31.5 Hz—8000 Hz) :
THE 36l E369OMMAELFAANTRERAMRKBEAXHEE A EE —H
FRIETE -

3.6.1 @EME"S" ZEMAEENE R E (maximum sound pressure level in
ocative-bands determined with time weighting “S7) * Lg gy *

3.6 2@FES"ZHEMERAFREMN R 2 EMWEEEMH 05 HEIEZ
FE#E{k (maximum sound pressure level in ocative-bands determined with
time weighting “S” and standardized to a reverberation time of 0.5s) » Lg

mxenr® AT HAREH 3.8 812 L 3(5)

Y
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ERLEOREE 2 PR RFERRESA LAY

—3- oA B 75 8

363 @B HES ZAEANE AR BELXERRITEME 10 m*HEE
Z L fb(maximum sound pressure level in ocative-bands determined
with time weighting *“S7 and normalized to an equivalent sound
absorption area of 10m™) * Lgmaxn ® FEARSBF IS 2036

3.6.4 [REFMEEF" 7 {E 4 S B B AT HE (maximum sound pressure level in

ocative-bands determined with time weighting “F”) + Ly nax *

MEE'FCHEANRAREUE B2 REUEREHM 0S5 HEEZ

& 32 {}s (maximum sound pressure level in ocative-bands determined with

3.6.°

tn

time weighting “F” and standardized to a reverberation time of 0.5s) + Ly
max,at * AT HAREHF IS AA(EG) -

366 MBET'ZHERATRABEME - EF2FENNFTEE 10 m*MEILE
« IE# b (maximum sound pressure level in ocative-bands determined
with time weighting “F” and normalized te an equivalent sound
absorption area of 10m?) » Ly oy ® A REF 3.8 812 A (6) -

3.6.7 {5 58 4 & M {7 ¥ (e¢quivalent continuous sound pressure level in
octive-bands) + L., -

368 SR RNYE  EeF TR TNERAM 0.5 #{EEZFYE K (equivalent
continuous sound pressure level in octive-bands standardized to a
reverberation time of 0.5s) » Legare AT E FH 2% 3.8 i 2 4 3(5) -

369 EHWHEME  ES2FEZBRBFTEMHE 10 *BEEZERL
(equivalent continuous sound pressure level in octive-bands normalized
to an equivalent sound absorption area of 10m®) » L., HE X2 %
38 EZ A F(6) -

3.7 i 4
T
BEFLEBEMETH 60dB Z B » LB BEN -

3.8 iEHe{l Fr IE AR {3 B {iL # (standardized/normalized sound pressure level)
Lnr
BEE2EEZ R IERMEBE2SHERELERMME - LI dB SR - M|
AR (5) L. BRSSP EEREMMEEZEHEB ERLREMSE » B
dB BEA - Az (6)

T
Ly =L—-10 lugT—DdB (5)

R Lt Lemax Lramax * Loy ®
T EEReR - IR RELA -
To: Z2FEAGEERME » To=0.5 # -

L,=L-10l AT dB 6)
m = RRTAY

I{:‘ITI ¢ Lot-Lgagae ¥ Lrcmaz * ‘r‘(q 7
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g 45 L7 B 4 5

TR - LURS R LA -
VAR bl mes -

BoAEBAEENEE A AL EEERTRES TR RS ITEEARNE

TAMMBE CMESABBMEMESHTHME (REEFEFRETZH
) - RENAESASRCSHMEHERAEMAE  E¥E EN 61672-1 B 1 8
CHE-BEEANS ENG6I260 Z MM E - SRR EMHEIT IR
REXREHNZEENRAACQEMTSE  ALFS ENGZBIER 1 R 2EF
B EHETRE -

S.HE A E
PR GHE BRI ES S S HE P LHE 31563125250~ 500~ 1000
2000 ~ 4000 ~ 8000 7 RAFEHBRE - L Hz BRA - FHEHEQLSE (F) B
& (s) Bt BREHAFNGMEAEFRETEN - EEEOE0RE &
FREERFRBEAFASENRRERARE TERRBRFEFRELEZTE
AR B MBS FEELEAREEEZ R R AMNERC
IER AR - HENERRUEAOETRRTEER EARETET
FEEERMOSHBEZHELINEEHERETENR 10 m*BEZERL - &
BAmMER CNMERRUEEEMABEEENE - THELREMCBEML
BEAEHIZEE T ANER CMEZSHEBN —HNESHTETE - B—x
E2ERENREATHEIVMEUER 3.6.1-3.69 EXHE) WEUTFHS2R
R HETARERBERSENRY - EEIRERMEESARERERN
BRI 2o A -

=—H-WEE

Y

AN gazt g
fE 4 638000 Hz

ClnH s Ea &
f& 4% 31.5~8000 Hz

o 4 A ILAS max L:scs max )
-‘.g e g ~“AS max, nT max, nT
1 r@ﬁli AS max, n ['Csr[lux,n
BAR B LAr ma LCF max
i L - LAI-’ max. nT "-(_:]-’ max, nT
=: L "
Lmﬁli F Lai max, n I-CF max, n
L.ﬂeq 1r‘C‘cq
BRI Lacq, o7 Leeg, nr
Lacg. s LC:q,n

6. HI A2 FF
6.1 — i e

AR 5 3% B B A MBI R FA7E S8 TE AU SR 1F R {F RB (R H - BRIk REME

HWZ2EAE ETEXHEEAERENMEE T ATMEM -

BRAECEHR=ZEMREELE

mMERTECEERERTHEE -
62MEBABRECEBESA

TEABEMTHRUHAMEELCR (no.l)

—ERETRUEAXHFREMAE -

HASRWMETE CMEREMYEF
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=

K3 & R RS R RR R

— 2 B 7 BT 4k e 22

mouE - BRACSHMESER (F) X8 (3) Bt ASESENER
B - ARAFENESRsRE RSN EXRNER  EFRHAEEME
E-rBEHREBAEz REEMEFRGLEAS  -REBATUAMESR
ERFETETIHEE
MEBRAFHAMBEEERZER S m 2L L
MEBRAENASHENEHMRZER S m DE WAEHRACEERR
LEEY MESSEERMECEEALEMEIOmE 1.5 m ML E - H
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