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SPAIN

Wastewater installation system consisting of " TERRAIN SOP
INSONORIZADOD, PYC, 110x5,3° plastic pipes (manufac-
turer: MUEVA TERRAIN 5. L} mounted with pipe clamps
"sound proof support bracket® (manufacturer: REHAL)

Table 1: Surnimary of test results

Figures 1 to 3: Detailed results

Figure 4: Installation plan

Annex & Measurermnent set=up, noise excitation,
ACOustic parametars

Annex F: Evaluation of measuremenits

Annex P; Description of test facility

The tests were performed in a laboratory accredited by the
German Accreditation System for Testing (DAP, file no. PL-
3743.26) according to standard EN ISOAEC 17025,

Any publication of this document in part 5 subject to
wiitten permission by the Fraunhofer Institute of Building
Physics (IBF).
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Determination of the installation sound level L, |"#* %007

in the laboratory Table 1

Client: NUEVA TERRAIN 5. L., Paduleta, 2, 01015 VITORIA, SPAIN

Test specimen: Wastewater installation system (test specimen 5 9910-01) consisting of *"TERRAIN 5DFP
NSONORIZADD PVC, 110x5.3" plastic pipes and fittings (manufacturer: NUEVA
TERRAIN 3, L) mounted with pipe clamps *sound proof support bracket”
imanufacturer: REHALY)

Test set-up: . The pipe system was mounted according 1o Figure 4 (see also Annex Al
The systemn consisted of wastewater pipes (nominal size OD 110), three inlet tees
{45%), two 45%basement bends and a horzontal drain section. The inlet tees in the
basement and in the ground floor were dosed by lids supplied by the manufacturer.
The pipe systerm was mounted by a technical firm.

. Pipe system "TERRAIN SDP INSONOREADC PYC, 110x5.37: size OD 110, one-layer
pipe with attached sleeve, material: PVC, wall thickness 5.3 mm, weight 2.7 kg/m,
density 1.5 gfcm?. One-layer fittings * TERRAIN SDP INSONORIZADOD PVC, 110x5.3°7,
size 0D 110, material: PV, wall thickness 5.3 mm, density 1.5 gfom?. Connection of
the pipes by plug-on socket connection. (Values are manufacturer's information. )

- Pipe clamps *sound proof support bracket® consisting of supporting and fizing clips
and loose clips, all with rubber inlay. The pipe clamps were fixed to the nstallation
wall with dowels and thread rods.

Test facility: Installation test facility P12, mass per unit area of the installation wall: 220 kg/me,
installation rooms: sub-basement (KG), basement (UG) front, ground floor (EG) front
and top floor {DG), measuring rooms: UG front, UG rear {details in Annex P and EM
14366 2005-02)

Test method:  The measurements were performed following German standard DIN 52 219 1993-07
and EM 14366; nose excitation by permanent water flow with 0.5 s, 1.0 I, 2.0 Is
and 4.0 Vs {datails in Annases A and F),

et Waste water systern * TERRAIN SDP INSONORIZADO PVC, 11055.3" with
pipe clamps *sound proof support bracket”
Flow rate [s)) 05 [ 1,0 | 2,0 4,0
Installation sound leveal |, [dB{A)] measured in the basement | 44 | 4/ | 50 | 54
test-racm LG front
Installation sound level |, [dB{A)] measured in the basement | £ & 1M1 16
test-room LG rear
Airborne saund pressure level L, , [dB(a)] " 42 [ 47 | 50 | 54 I
Structure-bame sound characteristic level L, [dBl:gE}]J'L': -1 3 7 13 I
" Evaluation according to EN 14366, r.-".“r. P
.'I._- r 7
Date of tests:  luly 26, 2007 A
Comments: - The requirements of DIN 4109 onky apply fd{flj'e Inﬁallatlc-n 5|:nu'1::| level L, measured
in the test room UG rear. o
=|h5!=i§| The tests were pertormed in a laboratory accredited by the German Accreditation System
. for Testing (AP, file no, PL-37432.26) according to standard EM SOAEC 17025.
Fraunhofer .
Institut Stuttgart, Decernber 4, 2007 i
Bauphysik | Head of Laboratory: — el
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Figure 1  Wastewater pipe system “TERRAIN S0P INSONOREADO PYC, 110x5.3" mounted in
sub-basement (KG), bassment (UG front), ground floor (EG fromt) and top floor (DG)
using pipe clamps “sound proof support bracket® {manufacturer. REHAU) The
installation sound level L, was measured at various flow rates in the test rooms UG

front (abowve) and UG rear (below).

The tests were performed in a laboratory accredited by the German Accreditation System for
Testing (DAP, file no. PL-3743.26) according to standard EN ISOAEC 17025,

Fraunhofer-Institut fir Bauphysik P-BA 265/2007e
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Wastewater pipe system °“TERRAIN 50DF INSONOREADD PV, 110x5.3° mounted in
sub-basement (KG), basement (UG front), ground floor (EG front) and top floor (DG)
using pipe clamps “sound proof support bracket™ {manufacturer: REHALL). Airborne
sound pressure level {above) and structure-born sound charactenstic level (below)
measured at various flow rates according to EN 14366,

The tests were performed in a laboratory accredited by the German Accreditation System for
Testing {DAP, file no. PL-3743.26) according to standard EN ISOAEC 17025.

Fraunhofer-Institut fiir Bauphysik P-BA 26572007
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Flgure 3  Wall structural sensitivity level Ly, of the nstallation wall between the test rooms UG
front and UG rear in the nstallation test facility in the Fraunhofer-institute of Building
Physics, The installation wall consists of lime stones {thickness 115 mm, ceiled on both
sides) with @ mass per unit area of 220 kg/m2. The indicated structural sensitivity level
Ly, refers to the mounting position of the waste water system according to figure 4.
For comparnison the wall structural sensitivity level Ly of the reference wall is also
indicated (evaluation according to EN 14366).

The tests were performed in a laboratory accredited by the Gemman Accreditation Systern for
Testing (DAP, file no. PL-3743.26) according to standard EN ISQVIEC 17025,

Fraunhaofer-institut fir Bauphysik F-BA 265/2007e
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Figure 4 |Installation plan of the pipe system “TERRAIN SDF INSONORIZADO PVC, 110x5.37,
mounted with clamps “sound proof support bracket™ manufactured by REHAU
{dravving not to scale, dimensions in mm).
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Fraunhofer-Institut fir Bauphysik Annex A

Measurement set-up, noise excitation and evaluation parameters

Measurament set-up

In the waler-installation test-facility run by the Fraunhofer Institute of Building Physics, a down pipe is
installed leading from the top floor {DG) down to the sub-basement (KG) (for further details, please
see Annex P, This down pipe s connected to a (0D 110) water inket pipe on the top-floor level. The
water is introduced through an S-shaped bend according to the standard EN 14366 of February,
2005. In the sub-basement, the down pipe is connected to a bend (2 x 45 degree, usually) and
merges into a henzontal discharge section, which in turn is joined to a water receplacle. The waste-
water pipe on the ground floor (EG) and in the basement (UG) is fitted with conventional branches
from main lines (usually, OD 110). Pipes and fittings are mounted according to the instructions given
by the manufacturer. The air gaps between the tube and floor in the entrance and exit openings are
stuffed with porous absorber in order to prevent any structure-bome sound bridges influencing the
building. The waste-water piping & fastened to the installation wall (mass per unit surface
m' = 220 kg/m”) by means of pipe clamps supplied by the Client, which are adapted 1o the extemal
diameter of the pipes. The locations of the fisation points and further dimensions are specified in the
installation plan that is included in the test report.

S

Any defined and metrological repreducible noise excitation requires steady state flow conditions
inside the waste-water pipes. As the noise generation in waste water systems depends on the flow
rate, noise measursments are performead at several flow rates O which are typically encountered in

practice;

(17 Q=0.5Ws, corresponding to Q = 30 Imin,
{2) Q=1.0Ws, corresponding to Q = 60 Vmin,
(3) Q= 2.0Ws, correspending to Q = 120 Vmin,
(4) Q=4.0Vs, corresponding to Q = 240 Vmin.

Here, a flow rate of Q = 2.0 l's roughly corresponds to the average flow rate required for flushing a
toilet. According to Prandtl-Colebrook, the highest flow rate used results from the admissible
hydraulic charge of the honzontal pipe sections, which is Qmax = 4 s Tor QD 110 pipes.

The measurements take place in the installation room (UG front) and in the room behind the
installation wall (UG rear). The water flow generates vibrations of the wastewater pipe. These
vibrations are transmitted to the installation wall through pipe clamps andfor other structure-bome
sound bridges (e.q. fire protection sleeves), and then radiated by the wall {and to a lesser extent, akso
by the adjoining building parts} as aitbome sound into the test room behind the installation wall. In
the test room UG front additionally the airborne sound which is radiated from the waste water system
15 measured. According to EN 150 140-3:2005 the sound pressure level is picked up at six points in
the room, to be space and time-averaged and corrected for the background noise, With this value the
airborne sound pressure bevel L, and the structure-borme sound charactenstic level L., is calculated
according to EN 14366. The installation sound level is determined following Annex F. Thereby the
rounded Ly 1o is equivalent to the installation sound level L, according to BIN 52219 and DIN 4109,

Shatus as of Degember 7, 2005



Fraunhofer-Institut fir Bauphysik Annex F

Evaluation of Measurements
L r. o r I 5

The measured sound pressure bevel is given as a time and space averaged one-third octave
spectrum in the frequency range between 100 Hz and 5 kHz. First, the value is corrected for
background noise. Subsequently, the measurement signal is normalized to an equivalent sound
absorption area A, = 10 m® and A-weighted:

by bna A
(1) Lyarso = 10:0g{ 107 =10 +ID-IgI’L~rII:{.&.],, [dB{All
o
Lo space and time averaged sound pressure level in one-third octave
band n {time constant: Fast) [dE]
Los background noise level in one-third octave band n [dE]
A = D'ITE . sound absorption area of test room for one-third octave band n [m7]
W volume of test raam [m]
it reverberation time of test room in one-third octave band n 5]
k(a), A-weighting for one-third octave band n [dE]

if the difference between the two bkevels (i.e. the measured one-third octave level and the
background noise level) is less than 3 dB, the correction for background noise will not be
performed. Instead, the measured background noise level will be used (as an estimated maximum
level). The total sound pressure level is obtained by energetically adding the one-third octave
values,

i7) Lapso = 10- Iq 10 © [dB(A]]

Ir i) rdr
| n=1

L]

where n indicates the number of one-third octave bands from 100 Hz through 5 kHz. The calou-
lated level Ly i comesponds to the sound pressure level resultant in a sparsely Tumished reception
room under othenwise equal conditions. The value (L. ) i5 used as the installation sound level L,
in the test facility.

Noi b o with: 4

In this case, the measurement signal consists of a series of one-third ectave spectra {frequency
range from 100 Hz through 5 kHz) which are consecutively measured in the same place at a time
interval of 0.125 s. The evaluation is performed in the same way as in the case of stationary noise,
except for the background noise correction which is dropped. Subsequently, the maximum value
(Lt vomaset 15 etermined from the time profile.

slatus a5 .of May 20, 2003



Fraunhofer-Institut fir Bauphysik Annex P
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Sectional drawing of the installation test facility of the Fraunhofer Institute of Building Physics (dimen-
cions given in mm). The test facility comprises two spaces each on the ground floor (EG) and in the
basement {UG) that are located above each other. Due to this construction, including the top floar
(G) and the sub-basement (KG), it is also possible to perform tests on installation systems which
extend across several floors, e.g. waste-water installation systems. Both installation walls can be sub-
stituted according to actual requirements. In the standard case, single-keaf solid walls with a mass per
unit area of 220 kg/m? (according to German standard DIN 4109) are used. Since the sound insula-
tion properties of these walls do not meet the requirernents to be fulfilled by a wall separating differ-
ent occupandies within the same building (R°, 2 53 dB), the next adjacent spaces to be protected
from noise are located diagonally above or below the installation space {in case of a standard ground-
plan design). Due to its double-leaf construction with an additional structure-bome sound insulation,
the installation test faclity is particularly suited for measuring low sound pressure levels. The measur-
ing rooms are designed in such a way that reverberation times are between 1 s and 2 s within the
examined frequency range. The flanking parts, with an average mass per unit area of approximately
440 ka/mé, are made of concrete.

status a5 of May 37, 2005
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