ATF Report 1549

Airborne Sound Transmission
Test of a Tilt and Turn Window
with 60mm PVC frame with steel
reinforcing and 10.38mm glazing

Commissioned by
REHAU

Test Date: 10 August 2004

Australian

|\Hearing

National Acoustic Laboratories




126 Geile S ’ﬁi Australian
A

NSW 2067 Australia 4 *
Ph: (+61)29412 6800 H
Fax: (+61)29411 8273 ear'ng
www hearingcomay  National Acoustic Laboratories
ATF Report 1549

Airborne Sound Transmission
Test of a Tilt and Turn Window
with 60mm PVC frame with steel
reinforcing and 10.38mm glazing

Commissioned by
REHAU

Test Date: 10 August 2004

i S AR S /R /N N 0 N N NN S ——e——

* Registered trademark of Australian Hearing Services
ABN 80 308 797 003




|ATF Report 1549 10f13
N

AS1191-1985, AS1045-1988
Accredited Lab No: 5472

_ Airborné_ Sound Transmission Test of a
Tilt and Turn Window with 60mm PVC frame with steel reinforcing
and 10.38mm glazing

1.0 Introduction and test results summary

The National Acoustic Laboratories were commissioned by REHAU to measure the acoustical transmission loss of a Tilt and
Turn Window with 60mm PVC frame with steel relnforcmg and 10.38mm glazing as described in item 2.0 "Test sample’

details

The test sample achieved the following results :
Sound Transmission Class STC36
1SO-717 Sound Insulation Rating Rw (C; Cir) 36(-1;-2)
Qutdoor Indoor Transmission Class ~ OITC33
Unweighted average transmission loss value (100Hz - 5kHz) 35dB
A-Weighted average transmission Joss value (100Hz - S5kHz) 304B

2.0 Testsample details -

Frame Type Tilt and Tumn window with fixed lits
Frame Material ' PVC Frame with Steel reinforcing
'Frame Dimensions 1150mm high x 1575mm wide
Glazing 10.38mm S e
Glazing Channels EPDM Glazing seal .
Lock/Latch Assembly Tilt-turn gear set (ROTO)
Revesl Lining ' 20ram maple timber reveal
Installation : Samplescmwﬁxed into & 1810mm wide x 1220mm Ingh aperture with a 20mm thick maple
timber reveal and sealed with silicone sealant. The PVC Secondary frame screw fixed and
glued to the timber reveal with polyurethane sealant.
Drawing Number LTB61 CM03
Test Date lO-Aug-2004
Notes An extra wide timber reveal was fitted to the test wmdow Thxs was because materials were

not available at the time to manafacture a window of the correct size. Unfommately this will
have l.dversely aﬁ'ected the window's perfonnance _

3.0 Testing rationale

The procedure for testing a small test sémple building clement such as a door or window requires the construction of a
specially designed ‘filler wall'. This filler well is constructed in an aperture between two reverberation rooms and tested for
acoustic transmission loss. After testing, an opening which is sufficiently large to accommodate the window or door is made
in the filler wall (the size of the opening can be varied 1o suit a particular sample but normally it is 1850 x 1250mm (W x H)
for windows and 1850 x 2150mm (W x H) for doors). The perimeter of this opening is lined with a layer of 16mm thick fire
rated gypsum plasterboard, a layer of 12mm thick medium density fibreboard (m.d.f.) and a layer of Barium suiphate
impregnated vinyl sheet. The small sample is then fitted into the opening and the acoustlcal mmegnty of the installation

checked before testing.

The filler wall nttcnuation characteristics are designed to provide a minimum of 10dB greater attenuation than the test sample
at all one-third octave frequencies between 80Hz and 5000Hz This is to ensure an accurate measurement of the test sample
according to standard acoustical practice, and to conform with the measurement requirements of AS1191-1985 Acoustics -
Method for laboratory measurement of airborne sound transmission loss of building partitions . The transmlssnon loss
chamcteristics of this wall are presented in item 4.1 Sound Transmission Class of this rsport.

The second measurement taken is of the test sample fitted within the filler wall as presented in item 4.1 Sound Transmission
Class of this report. The difference between the filler wall and filler wall and test sample measurements provide a means of
calculating the Sound Transmission Class (STC) rating of the test sample as presented in item 4.1 Sound Transmission
Class of this report. Other criteria presented in the report are derived from the two sets of neasurements.

Slgnatorp./.... .................... :
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4.0 Results

4.1 Sound Transmission Class

A complete set of measurements and calculations for determination of the test sample acoustical transmission loss was
calculated and is presented numerically and graphically on the appended spreadsheets. A summation of one-third octave
transmission loss results, rounded to the nearest deciBel (as required by AS1191-1985), follows. ,

o ~ Transmission Loss Measurement
1/3 Octave Filler Wall Filler Wall and | = Test Sample STC Criterion Difference
Band Centre “ STC80 Test Sample STC36 Value (dB)
Frequency (Hz) ' ‘STC 44 : STC 36
S T al [T 3 | 29 - -
o0 | 50 B ¥ _ 25 - -
125 59 35 .21 .20 -
160, 60 33 . : 26 23 -
200 ; 65° » .36 : ‘29 26 -
20 -} 0 | 40 -3 29 -
315 73 : 40 32 , 32 -
400 76 Q2 C 34 35 -1
500 ‘18 42 s 36 -1
630. . 80 43 36 _ 37 -1
800 . 83 4 36 "38 -2
1000 86 43 36 ' 39 37
1250 .89 . 41 34 40 -6
1600 % 41 T 34 40 -6
2000. - % 44 36 40 -4
2500 86 46 . -39 - 40 -1
3150 . 86 47 S 40 T, 40 -
4000 92 51 43 s 40 -
5000 95 55 : - 48 - %
SUM -25

Notel, Thetwo chl.nnel pulse analyset nvengmg nme conforms with the ASI 191 1985 requu'ement of(llzo the
reverberation time of each one-third octave band in the measurement frequency range). -

Note2, Determination of Sound Transmission Class fora test sample requxres comparison of the measured sound
‘ lrnnsmxssxmlosmﬂlmevalueforewhmsmsmondmnhnghsmdmtheSTCublcsfornchone—thudm
band centre frequency, 125Hz to 4000Hz. The STC value, which is expressed as a class rating only (not as
deciBels) as determined by these tables, is reached when either or both of the following requirements are met:

(8)  Thetest sample transmission loss at any frequency in the range 125Hz to 4000Hz must not lie more than
8dB below that of the STC reference graph value at the same frequency and

() The total sum obtained from the addition of unfavourable deficiencies (as defined in the “Rw
determination™ description), must not add to more than 32dB. They arc listed in the STC table above.

Note3. Referto the spreadsheet summaries (attached) for deciBel precision at the 95% confidence level for each
attenuation value. The uncertainties have been calculated on the basis of there being not more than five chances in
one hundred that any value differs from the true value by more than the stated uncertainty.

Sngnato%fﬁ%‘é
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_42 Outdoor-Indoor Transmission Class

The first column of the Summarised OITC RatingTable lists centre frequencies of the one-third octave bands measured.

The second column specifies levels of the A-weighted reference spectrum defined by ASTM E1332 which are required to
dmimom.MMmhnbemA-WeigbmdmdmmmﬁxdmmmmmsmunﬁthdBasrequimdby

that Standard.

The third column contains transmission loss coefficients for each one-third octave band in the frequency range 80Hz to
4000Hz used to determine test sample OITC rating.

The fourth column represents the difference between column two and three converted to sound energy. The summation of this
energy, converted back to deciBels is taken as the OITC value of the test sample.

OITC Rating
173 Octave Normalised Test Sample Transmitted
Band Centre A-Weighted Transmission Sound Energy
Frequency (Hz) | Spectrum (dB) Loss (dB) (Watts)
80 -19.6 29 1.380E-05
100 -17.2 25 6.026E-05
125 -15.2 27 6.026E-05
160 -15.5 26 7.079E-05
200 -14 29 5.012E-05
250 -13.7 33 2.138E-05
315 -12.7 32 3.388E-05
400 -11.9 34 2.570E-05
500 -10.3 35 2.951E-05
630 -11 36 1.995E-05
800 -10.9 36 2.042E-05
1000 -11.1 36 1.950E-05
1250 -10.5 34 3.548E-05
1600 -11.1 34 3.090E-05
2000 -10.9 36 2.042E-05
2500 -11.8 39 8.318E-06
3150 -13.9 40 4.074E-06
4000 -15.1 43 1.549E-06
Sum of total energy = 5.263E-04
OITC =-10 * log (Sum of total energy ) = 32.79
OITC 33
43 1ISO-717 Sound Insulation Rating
"Rw Rating

Rw 36

Cr -1

Cw -2
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5.0 Procedure for measuring test samples

The procedural detail requires reverberation room measurements of the following parameters for the filler wall and then for
the filler wall with test sample fitted: AN .
- Reverberation time measured in the receive room
Soundpremrelevelmthemdmomand
Sound pressure lcvcl in the recezve room

The receive room reverberation time is measured uccordmg to the mqumements of AS 1045 - 1985 "dcoustics -
Measurement of Sound Absorption in a Reverberation Room" . The procedures require twelve measurements of sound
pressure levels in the send room and twelve in the receive room for each one-thu'd octave band at different locations in the
TOOmS.

o v g Measuremcm of tweaty four sets of sound decay data in the receive room requuu the use of two sound sources, each
positioned at a different location in the room and by moving the microphone through three pos:hons. one for each
measurcment. A measurement is repeated ﬁour times for each combination of nucmphone and sound source location.

The total number of measurements required to cvaluate souud pxessure performance of the small test sample therefore
comprises forty eight one-third octave sets of recordings in the send and receive rooms for the filler wall and forty eight sets
forﬂ:eﬁll:rwallmdlmtsamplemmlled. Asetofreoordmgs contains a measurement of the sound pressure level in each
one-third octave frequency band between 100Hz and 5000Hz (eighteen in total), 80Hz is added to this for the calculation of
OITC. These multiple measurements provide a means of calculating the sound ficld space-time variation within each room
and establishes a basis for detenmmng an estlmnuon of the measurement preclsmn toa conﬁdenoe level of 95%.

Beﬁorctstmgeammences, ﬂ)emeasurementmmophonemuch teve:bmhonmomlsacousuullycahbmtedandﬂw
acoustical noise floor messured. . Acomt:cal ulibnuou of each mmphonemepubdatcompleuon of the testing
progmmmetomsurewwmcyofrﬁults ‘

AS1191-1985 and the equivalent standards ISOMO-I and 180140-3 descnbe procedures which allow musment of
transmission loss of 10 square metre samples or of smaller size samples such as windows, doors, partitions ctc, The procedure
fnrIOsqmmetrewstumplaumghtfomardmdreqmruonlyﬂmafonmenuonedﬂ\mseuofmmnenm The
pmced:ueﬁxmeamnmtofmﬂutestumplu,whlchmdlsumdmappmdxonfASlwl -1985, requires construction
and transmission Joss measurement of a 10 square metre test wall which has at least 5dB and preferably 10dB more
meumnonnnchone-thxrdocuvebmdcenmfmquuwymd:efrequeacyungembemmuredthanﬂmofthesmallerm
sampletobeevuluatedmdncalwlnuonbasedonrelauvemofﬂ\c10 squaremotmtestwallmddm smalltestsample

OITC is then calculated as requu'ed by ASTM B1332-90 by assummg the previously speclﬁed spectm and using the
transmission loss coefficients obtained in the calculation procedure (refer spreadsheets) and Rw (C; Ctr) calculated according
to requirements of ISO 717-1:1996 “Acoustics - - Rating of sound insulation in buildings and of bmldmg elements - Part 1:

Airborne Sound Insulation”..

6.0 Test samplé performauce aésessment

Several criteria are pmented in this report to evaluate the acoustical transmission loss of the test sample to satisfy building
industry requirements in Australia, Each evaluation is made on an analysis of the calculated difference between the filler wall

and the filler wall with test sample fitted.:
8. The Intemanonully used rating of Sound Transmnssnon Class as required by Australian Standard AS1191-1985.

b. The Weighted Sound Reducuon Index, Rw rating with spectral corrections C and Ctr as discussed in International
Standards Organisation document ISO717-1:1996 "Acoustics - Rating of sound insulation in buildings and of
building elements - Part 1: Airborne Sound Insulation ®. The 1SO Rw rating is relevant where the spectra has low
frequency energy content and is similar in application to the American OITC criteria. They differ however in the
frequency range of application. Each compares a standardised reference curve with the measured data over one-
third octave bands. The Rw evaluation is carried out using the one-third octave band with centre frequencies
ranging from 100Hz to 3150Hz, and the OITC evafuation is carried out using the one-third octave bands in the
frequency range 80Hz to 4000Hz The Rw criteria is now largely favoured as a replacement for STC. The OITC
evaluation is included in our reports for clients who wish to market their products overseas.

c. Other ratings presented are an evaluation of linear and A-weighted sound transmission loss averaged over the
frequency range 100Hz to SkHz. These are often required for marketing in New Zealand.

Signatory.
Peter Alway
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7.0 Sound Transmission Class (STC) rating

The first criterion presented, Sound Transmission Class (STC), has been an intérnationally standardised criterion for many
years for evaluating noise reducing characteristics of building elements. The test procedure provides a single number which
has been considered sufficient to determine transmission lass of building elements such as walls, windows, doors and other
small test samples fitted into the walls of buildings.

l.l
i
I
I

This STC rating criterion was originally developed for acoustical performance evaluation of internal walls and doors in
buildings and is based on noise spectra with an energy distribution typical of music and speech. It is now considered to be
unsuitable for use where the building element under evaluation is likely to be exposed to low frequency components of noise
gcncrmd by transpomuon movement.

Detr.nmnauon of Sound Transmtssmu Class for a test sample requlms comparison of the measured sound transmission loss

o “~. with the value for cach transmission class rating listed in the STC tables for each one-third octave band centre frequency,
l25Hzto4000Hz.TheSTCvalue,wluchuexpruseduaclmmﬂngmﬂy(notasdecmels)asdetmnmedbyﬂlcschblzs,ls
reached when either or both of the followmg requmems are met:

(2). ':'ﬂetestsample transmission Iossulny ﬁequencym the range 125Hz to 4000Hz mustnothe more than
* 84B below that of the STC mfermce graph value at the same frequency and

() ‘The total sum obtained from the sddition of unfavourable deficieacies (as defined in the “Rw
determination” descnptxon), must not add to more than 32dB. ‘

8.0 Outdoor Indoor Transmnssnon Class (OI'I‘C), and Rw (C Ctr) Welghted Sonnd
Reductmn Ratmgs i T

Almmnve smgle nnmber cmenon. the Ametlcan Ontdoor Indoor Tmnsmxsslon Class (OITC) rating and the European
International Otglnmuon ﬁarsundndmhon Documeat 150 717-1:1996, speclﬂunt:on for the Wc:ghted Sound Reduction
Indux(kw)mntedmthrelevmtspecmnn corrections C and Ctr, have been developed in order to mare closely rank
transmission loss performance of building elements with a listener's subjective reaction to transportation and living activity
type noise spectra. Blc.hcntcnon is mtcnded foruse in situations where the relevant spéctra can be transmitted through the

element. _

'l'he OITC and Rw (C; Ctr) cntenon lr'e not considered to be suitable for use where the noise lus i predbminantly low
frequency component such as prodiiced by some industrial activities. More information on the OITC test procedure can be
" obtained iu ASTM Standard Test Procedure E1332, “Standard Classification Jor Determination of Outdoor-Indoor
Transmission Class™ and the Weighted Sound Reduction Index, C and Ctr criteria are fully explained in ISO 717-1:1996,
“4coustics - Rating of soiind insulation in buildings and of building elements - Part 1: Airborne Sound Insulation™,

8.1 OITC determmatlon

The OITC value for atest sample, as demled in ASTME 1332, is obtained by A-Weighting a noise spectrum which was
obtained as an average of multiple measurements of aircraft take-off, freeway and railroad passby activities. This
standardised noise spectrum is assumed to be in the send room during measurement of transmission loss.

The noise energy from this assumed noise spectra is (theoretically) transmitted through the small test sample, reduced by the
transmission loss of the test sample at each one-third octave ceatre frequency (each transmission loss obtained from the STC
measurement) and then summed as the total energy in the receive room.

The total energy is then determined as sound power (deciBels re 1 pW) and the resulting numerical value expressed as the

OITC value of the sample under test. It should be noted that the OITC rating is considered as a class evaluation and stated
numerically in a similar way to the STC value which is also a class evaluation (that is, stated numerically and not es deciBels

as is sometimes found in literature),

Signato
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8.2 Rw determination

The Rw criterion is obtained by comparing the set of test sample transmission loss against a s& of reference data specified on
table 3 on page 4 of ISO 717-1: 1996 (the comparison is made between values specified for cach set at each one-third octave

band ¢ cemre frequency over tbe fmquency range 100Hz to 3150Hz).

The referuwe data must then be amplitude shifted by the same amount (in single deciBel steps) until the sum of unfavourable
readings, determined from the data difference at each frequency, is as large as possible but not more than 32dB. The 500Hz
value of the referance data minus the number of declBels the reference data set has been shifted is then referred to as the Rw

valu: for the test sample

Note 1.  An unfavourable difference (deficiency) at any fxequcncy occurs when the test sample transmxssmn loss is less
than the value specnﬁed for the shxﬁed reference data at the same frequency.

Note 2. 'l'leTCmnngdetemunauonmtenonhasfaduremodesof-BdB at any one frequency and/or a deficiency sum of -
" - 32dB, whereas Rw has only a single fuilure mode, this being a -32dB deficiency summation over the pass band
" consisting of 100Hz to 3150Hz one-third octave bands. As a result of this, the Rw rating usually has the same
numeiical value as the STC rating unless the STC evaluation is & consequence of one or more -8dB deficiencies
and any deficiency at 100Hz does not contribute to the Rw failure or at 4kHz to the STC failure. '

8.3 C and Ctr determination

Rw corrections are accommodated in ISO 717-1:1996 to account for the type of spectra incident on the high noise side of a
test sample, The correction Cuapplwdtonspectruwhxchmgaxmwdbysoummchutnnspomuonwhxchmlocated
clmmmebuﬂdmgelemmtundermStwhnmuwumuhavenwldeenergydism'bunonmthexrnotsespecu-a.‘rhe
 correction Ctr is spplied to pink noise or to spectra which is generated by sources such as transportation, located at a distance.
'l‘hueorrecuoninpphedtovawhmspeﬂdmm:smmﬂycmcmﬂtdmﬁalwﬁequmyendof&emmment

frequency range:

Relevant Spectrum "correctlon" for different types of noxse source
‘ (table A.1 of ISO717-1: 1996) a
: Type of Noise Source: - - Relevant Speclnnn "Correction"” Term
Living activities (talking, music, radlo. TV) '
Childrea playing -. i i ‘ .
leway traffic at medium and lngh speed C
Highway road mfﬁe > 80kmvhour
Jet sircraft, short distance
Factories emitting mainly medium and high frequcncy noise
, Urban road traffic -
Raxlway traffic at low specds
Aircraft, propeller driven Ctr
Jet aircraft, large distance :
. _ Disco music
Factories emmmg mamly low and medium frequcncy noise

If copied, this report must be reproduced in full. Datcé.?/.ﬁ.lf.’.f»‘-
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9.0 Testenvironment

‘ Transmission loss measurement according to the requirements
g conform to the acoustical performance requircments of Annex
1975 *Acoustics - Determination of sound power levels of noise sources -
' reverberation rooms ".
Each test room, designated Reverberation (send) Room and Diffuse Field (receive) Room has a volume of approximately 200
\ cubic metres and is individually air conditioned by a special purpose acoustically attenuated air conditioning system. During
! \asting, the supply and return air duts are closed off via both pneumatically and manually operatcd dampers. The floors have
different dimensions and are pentagonally shaped. The ceilings are inclined to the plane of the floor, opposite wall surfaces

of AS1191 requires the use of two reverberation rooms which
D, guidelines for the design of reverberation rooms, ISO 3741-
Precision methods for broad-band sources in

are different dimensions and incliped at an angle to each other to avoid acoustical coupling between rooms and to minimise
‘, e . the possibility of resonance in each room.
Additional sound diffusion within each of the rooms, to meet diffusivity requirements of ISO 354 - 1985 "Acoustics -

Measurement of sound absorption in a reverberation room" is achieved by non-parallel room surfaces together with careful
placing of eight 2400mm x 1200mm randomly oriented, freely suspended panels (19mm thick plywood sheets) with a total
mﬁeenmofwsqmmmemnmnnﬁmmhuvﬂymwdwiﬂlepoxyresintominimisewou:ﬁcalabsotpﬁon.Tbe
panels in cach room are suspended in accordance with the tuning detail of ISO 354-1985 and therefore fully comply with the

requirements of Australian Standard AS1045-1988.
| -
Acoustical absorption coefficients in each octave band for each room and its diffusers do not exceed the maximum AS1191

’ requirement of 0.06 and are as follows:
Acoustical Absorption Coefficients
Frequency 125Hz 250Hz S500Hz 1000Hz 2000Hz 4000Hz
Reverberation Room 0.02 0.01 0.02 0.03 0.04 0.06
Diffuse Field Room 0.02 0.02 0.02 0.03 0.04 0.06

Both reverberation rooms are inside scparate isohﬁngmml.whichmeuplenumchnmbet&ﬁiseonsuucﬁonenmm
freedom from flanking noise transmission problems even when very high acoustical sound pressure levels are generated
'nw300mmthickwalk.ﬂoonndeeilingofallthmcmomnndplenumchnmbmmmdeﬁ'omahuvilyminforced.high
density concrete. The reverberation rooms are vibrationally suspended on damped, high tensile springs resting on neoprene
rubber. The entire suspension assembly forms a two pole resonant suspension system, which is tuned below 5Hz.

— — —l i —

The complete mounting system of springs, dampers and high compliance acoustical seals around the test aperture ensures
negligible vibrational coupling between the reverberation rooms or interference from outside vibrational sources for all
| frequencies within the operating range of the two reverberation rooms. Entry to both reverberation rooms and plenum

‘ chambers is by means of double doors.
. Each room size, geometry and suspended diffusers ensures that the acoustical performance characteristics fully meet
| requirements of Australian Standard AS1 191-1985.
' A sample testing space of approximately 10 square metres is located within an opening in the common wall between the
plenum chambers. This wall is part of the external sound shell construction, it is not a component of either test room and
] effectively isolates the sample from any vibrational energy, which may be generated inside either reverberation test room.

Exposure of either side of any test sample in this test space to a sound field is achieved via apertures in each reverberation
room wall which align with the opening in the common wall of the plenum chambers. Acoustical sealing at the location of the
openings between the reverberation rooms and the wall holding the test sample is achieved by means of compliant, high
transmission loss and vibration isolation gaskets installed between the reverberation rooms and the common wall between the
plenum chambers.

When testing small samples a filler wall is constructed in the 10 square metre opening in the testing space. An aperture is
made in the filler wall, the test sample is then fitted and sealed in the opening. The acoustical integrity of the fitting is then
tested.

)
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10.0 Formulae

’ o (A) Recelve room acoustical absorption .
Sound absorption cocfficients at cach frequency band for the test specimen alpha (A) is dctcnmned from the reverberation
time musuremems mordmg to the follovlmg equation:’

' 0.16V
\ A= T |
\ S : (1)
b Where
g . A = the equwalcnt absorption area in the recemng room
£ ‘ o —~ : V - = thiereceive room volume (in nd)
' w . Te = the receive room reverberation time (RT60)
‘ ®) Average sound lev
wi] o Average sound pressure level (Lp) i's'dm"tmined for each frequency band as follows:
2
‘ + + prEp—r. ceennen(2
iy —IOLO pl P: p) - p. ( )
o np,
& . i
- | L, = ‘Awnge sound pressure level (dB)
1 Pa - mndprumofﬂwn"mmumnmt(?mals)
\ Po = reference lound presmm (Pascals)
| , n = ‘number ofmeasuwmenu L
! © Transmission Loss - L : . v ! 7 »
i Since the sound fields in both rooms are diffuse and the environment is free of flanking transmission, sound transmission loss
} - (R)ofawmnpleforuchﬁbquencybmducalculatedaccordmgtodxefollowmgeqmuon
R=L,-L +10Log[i ] ' veireens3)
R = the sound transmission loss of the test sample
L = theaverage SPL in the source room
L = the average SPL in the receiving room
S = the area of the specimen under fest
A = the cquivalent absorption arca in the receiving room

Slgnato;/éM
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(®)  Small Test Samples _
Test objects comprising a small size test sample mounted in a filler wall are measured according to the small sample method
discussed in standard AS1191-1985, The equations used to calculate results are as follows:
Transmission loss coefficients for the small test sample (1) are determined fmm the difference between the filler wall
transmission loss (%) and the composite wall transmission loss (%) according to the following equations:
© R
T, =101 v _ -}
. x .

z‘ s 1 0 I ’ : ; sussrsansil )

- Reamanging the ‘equations produces the | lnnmmssmn loss coefficient for ench frequency band as follows:

7.5, -7, _
z, =_'£_L_f_ D e e )
A

Transmission loss for each frequency band (R,) is détermined from this result eccording to the folloﬁng equation:

R, =10Lo -l—] S L ™

7, |

- thetmnsmusmnloscoefﬁmcntoftheﬁllerwaﬂandthemlltmts:mplc

the transmission loss coefficient of the filler wall
menusmmmbncoeﬁmentoftbemnm“mpleformhﬁeqmcybmd
thetrmmsslonlomoftheﬁlluwallmdﬂiumalllenumple
t!wnnmus:onlossofﬂwﬁllnmll
,them:mxmonlossoftbeﬂnlllm“mpleforuchﬁequencybmd

= themﬁceuuoﬂhecomposxtewall '

= - the surfice area of the fillerwall

= tho surface arca of the wall mounted small test sample

SRR PERP g

=

®  Emon
Errors (95% confidence level) are dgt:nnined for‘ea'ch _frequency band by means of the following equation:

Error(95%confidence) = %’i o - eeionB)
’ n

n = the number of mlcrophone positions sampled
t = the students t factor
= the standard deviation obtained from the measurcment spreadsheet

11.0 Instrumentation
The following instrumentation is used for acoustical transmission loss measurements. Instrumentation calibration where
appropriatc has been calibrated according to NATA requircments.

Briiel and Kjaer two channel pulse analyser (assembly 2825, 7521, 2 x 3015), S/N 2005502
Brilel and Kjser Cathode Follower type 2639, S/N 1448239 & S/N 1391974

Brilel and Kjaer Cathode Follower type 2660, S/N 1337994 & S/N 1338051

Briiel and Kjaer Cathode Follower type 2669, S/N 1888716 & S/N 1834203

Brilel and Kjser Microphone type 4144, S/N 563123, S/N 1138528, S/N 439142 & S/N 2118354

Brite] and Kjaer Microphone type 4179, S/N 2245299, S/N 2245300 & S/N 2245154

Brliel and Kjaer Sound Level Calibrator type 4231, S/N 2095393

Yamaha Professional Sound Sources type 5500, S/N 1068 and S/N 1069

Murray 100 Watt Amplifier type MA534, SN 15

Vaisala Digital Barometer type PTB201AD, S/N R3330001

Testo Temperature/Humidity Logger, type 177-H1, S/N 00886924

If copied, this report must be reproduced in full. Date.R/S.4.
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View from outside-

— Singla glazed glass
6.38 laminatad
with EPDM glazing seals
and co-extrudad EPDM
glazing bead
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