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1.0 Summary

Tests have been done in SRL's Laboratory at Holbrook House, Sudbury, Suffolk,
to determine the sound reduction index of various single and double door sets in
accordance with BS EN ISO 140-3:1995

From these measurements the required results have been derived and are
presented in both tabular and graphic form in Appendix 3.

The results are given in 1/3rd octave bands over the frequency range 50Hz to
10kHz, which is beyond that required by the test standard. Measurements outside
the standard frequency range are not UKAS accredited.

George Thomson Trevor Hickman

For and on behalf of Deputy Technical Manager
Sound Research Laboratories Limited

Tel: 01787 247595

Email: gthomson@soundresearch.co.uk
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2.0 Details of Measurements

21

2.2

2.3

Location

Sound Research Laboratories Ltd
Holbrook House

Little Waldingdfield

Sudbury

Suffolk

CO10 OTH

Test Dates

18 May 2010

Instrumentation and Apparatus Used

Make Description

EDI Microphone Multiplexer
Microphone Power Supply Unit

Norwegian Electronics Real Time Analyser
Rotating Microphone Boom

Bruel & Kjaer 12mm Condenser Microphones
Windshields
Pre Amplifiers
Microphone Calibrator
Omnipower Sound Source

Larson Davis 12mm Condenser Microphone
SRL Voltage controller

Celestion Loudspeakers

Douglas Curtis Rotating Microphone Boom
Thermo Hygro Temperature & Humidity Probe
TOA Graphic Equalizer

QSC Audio Power Amplifier

Type

830
231

4166
UA0237
2639, 2669C
4231

4296

2560

100w

E-1231

RMX 1450
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2.4 References

BS EN ISO 140-3:1995

BS EN ISO 717-1:1997

2.5 Personnel Present

T Palmer
D Jones

Laboratory measurement of airborne sound
insulation of building elements

Rating of sound insulation in buildings and of
building elements. Airborne Sound Insulation.

Doortech 2000
Norseal
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3.0 Description of Test
3.1 Description of Sample
Various single and double door sets (within the same aperture size) were tested.

See Appendices 3 and 4 for individual test details and Appendix 5 for drawings.
When cross referencing the detail in Appendix 4 use the SRL test number.

Sampling plan: Enough for test only
Sample condition: New

Details supplied by: Norsound Ltd
Sample installed by: Norsound Ltd

3.2 Sample Delivery date
16 May 2010
3.3 Test Procedures
The sample was mounted/located and tested in accordance with the relevant

standard. The method and procedure is described in Appendix 1. The
measurement uncertainty is given in Appendix 2.
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4.0 Results

The results of the measurements and subsequent analysis are given in Appendix
3 and summarised in Appendix 4.

End of Text
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Appendix 1
Test Procedure

Measurement of Sound Transmission in accordance
with BS EN I1SO 140-3 : 1995 - TP15

In the laboratory, airborne sound transmission is determined from the difference in sound
pressure levels measured across a test sample installed between two reverberant
rooms. The difference in measured sound pressure levels is corrected for the amount of
absorption in the receiving room. The test is done under conditions which restrict the
transmission of sound by paths other than directly through the sample. The source
sound field is randomly incident on the sample.

The test sample is located and sealed in an aperture within the brick dividing wall
between the two rectangular reverberant (i.e. acoustically "live") room, both of which are
constructed from 215mm brick with reinforced concrete floors and roofs. The brick wall
has dimensions of 4.8m wide x 3.1m high and 550mm nominal thickness and forms the
whole of the common area between the two rooms.

One of the rooms is used as the receiving room and has a volume of 300 cubic metres.
It is isolated from the surrounding structure and the adjoining room by the use of resilient
mountings and seals ensuring good acoustic isolation. The adjoining source room has a
volume of 115 cubic metres.

Broad band noise is produced in the source room from an electronic generator, power
amplifier and loudspeaker. The resulting sound pressure levels in both rooms are
sampled using a microphone mounted on an oscillating boom and connected to a real
time analyser. The signal is filtered into one third octave band widths, integrated and
averaged. The value obtained at each frequency is known as the average sound
pressure level for either the source or the receiving room. The change in level across
the test sample is termed the sound pressure level difference, i.e.

D = L]_ - L2
where

D is the equivalent Sound Pressure level difference in dB

L, is the equivalent Sound Pressure level in the source room in dB

L, is the equivalent Sound Pressure level in the receiving room in dB
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The Sound Reduction Index (R) also known by the American terminology Sound
Transmission Loss, is defined as the number of decibels by which sound energy
randomly incident on the test sample, is reduced in transmitting through it and is given by
the formula:

R = D + 10logio % ...... in decibels

Where
S is the area of the sample
A is the total absorption in the receiving room
both dimensions being in consistent units

The Sound Reduction Index is an expression of the laboratory sound transmission
performance of a particular element or construction. It is a function of the mass,
thickness, sealing method of mounting etc.and is independent of the overall area of the
sample.

However, when an example of this construction is installed on site, the sound insulation
obtained will depend upon its surface area, as well as the absorption in the receiving
room. The larger the area the greater the sound energy transmitted. Also, the overall
sound insulation is affected by the sound transmission through other building elements,
some of which may have an inferior performance to the sample tested. In practice,
therefore, the potential sound reduction index of a construction is not fully realised on
site. Furthermore, the sound reduction index of a particular sample of that construction
can only be measured accurately in a laboratory, because only under such controlled
conditions can the sound transmission path be limited to the sample under test.

Rw, C and C; have been calculated in accordance with the relevant section of

BS EN ISO 717-1 :1997 from the results of laboratory tests carried out in accordance
with

BS EN ISO 140-3 : 1995.
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Appendix 2

Measurement Uncertainty
BS EN ISO 140-3:1995 - TP15

The following values of uncertainty are based on a standard uncertainty multiplied by a
coverage factor of k = 2, which provides a level of confidence of approximately 95%.

Frequency, Hz Uncertainty, + dB
100 2.6
125 24
160 2.1
200 2.1
250 15
315 15
400 1.2
500 1.2
800 1.0
1000 1.0
1250 1.0
1600 1.0
2000 1.0
2500 1.0
3150 1.0
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Appendix 3 — Test Results
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Data Sheet 1
Test Number : 2 Air temperature: 14.5 °C
Client: Norseal Air humidity: 54 %
Test Date: 18/05/2010 Receiving room volume 300 m3
Sample height: 213 m Source room volume: 115 m3
Sample width: 1.01m Sample weight: 28.5 kg/m2
Product
Identification: 54mm Safeguard door in an MDF frame
Fully caulked
Sound T L1
Freq Reduction i Sound Rw
f |ndex, dB Reduction reference
Hz 1/3 Oct | 1/1 Oct 70 ndex . ounve
50+ 25.6
63+ 18.9 18.9 i
80+ 16.4 60
100 18.9
125 24.3 21.9 .
160 25.7
200 26.1 3 50
250 276 | 275 | 3 | yd
315 29.5 = P
400 29.4 % 40 ]
500 29.0 29.7 é’ L 47 ‘/
630 30.9 = 1 e -
800 335 § 30 4 ,/
1000 35.7 35.4 % 7 d
1250 38.2 i ////
1600 40.1 / L7
2000 415 41.3 20/~
2500 42.6 e
3150 44.6 i
4000 46.4 46.2 10
5000 48.2
6300+ 50.3 ]
8000+ 50.9 * 50.4
10000+ | 50.1 A 0
Average 10012516020025031540050063080(1)0010251060;)002050??151(1)0050000
100-3150 | 32.4
Frequency, Hz
Rating according to BS EN ISO 717-1:1997
Rw(C;Ctr)= 35 (-1;-4) dB
Notes * designates measurement corrected for background
# designates limit of measurement due to background
+ designates frequency beyond standard and not UKAS accredited s
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Data Sheet 2

Test Number : 3 Air temperature: 145 °C
Client: Norseal Air humidity: 54 %
Test Date: 18/05/2010 Receiving room volume 300 m3
Sample height: 213 m Source room volume: 115 m3
Sample width: 1.01 m Sample weight: 28.5 kg/m2
Product 54mm Safeguard door in an MDF frame

Identification: Head and Jambs: 710

Threshold: 810S + 625 threshold strip

Sound 80 T T T T ]
Freq Reduction | Sound Rw
f Index, dB Reduction reference
Hz 13 0ct [1/1 Oct 70 e e
50+ 22.1
63+ 19.2 19.2 1
80+ 17.5 60
100 19.2
125 24.7 22.3 1
160 26.2
200 26.2 S 50
250 27.3 273 | 8
315 28.6 =
400 28.6 £ 40
500 28.0 28.7 § 4=t =g
630 29.8 € LT T N
800 31.2 2 0 AP o
1000 315 31.9 a S
1250 33.1 | 7
1600 348 / y
2000 35.2 35.3 20 -
2500 36.2
3150 35.9 7
4000 335 34.0 10
5000 33.1
6300+ 37.2 1
8000+ 38.3 38.0
10000+ 38.8 ° 100 160 250 400 630 1000 1600 2500 4000
S‘ge;algseo 208 125 200 315 500 800 1250 2000 3150 5000

Frequency, Hz

Rating according to BS ENISO 717-1:1997
Rw(C;Ctr)= 33 (-1;-3) dB

Notes * designates measurement corrected for background
# designates limit of measurement due to background
+ designates frequency beyond standard and not UKAS accredited s
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Data Sheet 3
Test Number : 4 Air temperature: 145 °C
Client: Norseal Air humidity: 54 %
Test Date: 18/05/2010 Receiving room volume 300 m3
Sample height: 213 m Source room volume: 115 m3
Sample width: 1.01m Sample weight: 28.5 kg/m2
Product 54mm Safeguard door in an MDF frame
Identification: Head and Jambs: 710
Threshold: 810S + 625 threshold strip + DT1 pads added
Sound T L1
Freq Reduction Sound Rw
f |ndex, dB Reduction  reference
Hz 1/3 Oct | 1/1 Oct 70 Index: - cune
50+ 23.8
63+ 17.5 184
80+ 16.8 60
100 19.2
125 245 22.3
160 26.4
200 26.6 3 50
250 27.7 277 | 8
315 29.4 =
400 29.1 2 40
500 28.4 292 | 3 JP g2 N
630 30.3 %‘ LA~ i // \/
800 32.0 § 20 / )
1000 33.3 33.4 a //*\/
1250 35.7 s
1600 36.1 / ’
2000 36.1 36.5 20 /57
2500 37.5 L ’
3150 36.6
4000 33.3 34.5 10
5000 34.1
6300+ 37.4
8000+ 38.3 38.3
10000+ 393 i 100 160 250 400 630 1000 1600 2500 4000
Average 125 200 315 500 800 1250 2000 3150 5000
100-3150 | 30.6
Frequency, Hz
Rating according to BS EN ISO 717-1:1997
Rw(C;Ctr)= 34 (-1;-3) dB
Notes * designates measurement corrected for background
# designates limit of measurement due to background
+ designates frequency beyond standard and not UKAS accredited VL6
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Data Sheet 4

Air temperature: 145 °C
Air humidity: 54 %
Receiving room volume 300 m3
Source room volume: 115 m3
Sample weight: 28.5 kg/m2

54mm Safeguard door in an MDF frame

Threshold: 810S + 625 threshold strip + DT1 pads added

Sound
Reduction
Index

Rw
reference
curve

\
N
N
\

100 160 250 400 630 1000 1600 2500 4000
125 200 315 500 800 1250 2000 3150 5000

Frequency, Hz

Test Number : 6
Client: Norseal
Test Date: 18/05/2010
Sample height: 213 m
Sample width: 1.01m
Product
Identification: Head and Jambs: 710 + 720
Sound 80
Freq Reduction
f Index, dB
Hz 1/3 Oct | 1/1 Oct 70
50+ 26.3
63+ 18.9 19.7
80+ 17.7 60
100 17.3
125 24.0 20.8
160 26.3
200 25.6 3 50
250 27.1 2710 | &
315 28.9 =
400 29.3 % 40
500 28.8 29.6 3
630 30.8 g
800 33.3 5
o 30
1000 355 35.2 v
1250 37.9
1600 39.8
2000 411 40.8 20
2500 41.7
3150 41.6
4000 411 42.1 10
5000 44.0
6300+ 47.8
8000+ 48.4 47.8
10000+ | 47.3 0
Average
100-3150 | 31.8
Rating according to BS EN ISO 717-1:1997
RW(C;Ctr)= 35 (-1;-4) dB
Notes * designates measurement corrected for background
# designates limit of measurement due to background

+ designates frequency beyond standard and not UKAS accredited s
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Data Sheet 5
Test Number : 7 Air temperature: 145 °C
Client: Norseal Air humidity: 54 %
Test Date: 18/05/2010 Receiving room volume 300 m3
Sample height: 213 m Source room volume: 115 m3
Sample width: 1.01m Sample weight: 28.5 kg/m2
Product 54mm Safeguard door in an MDF frame
Identification: Head and Jambs: 710 + 720 with 710 seal removed from hinge blades
Threshold: 810S + 625 threshold strip + DT1 pads added
Sound T I
Freq Reduction i Sound Rw
f Index, dB Reduction  reference
Hz 1/3 Oct | 1/1 Oct 70 pdex e
50+ 25.2
63+ 17.3 18.6 i
80+ 17.1 60
100 17.8
125 23.7 21.1 .
160 26.1 o
200 26.3 <= 50
250 27.2 214 | &
315 29.1 =
400 29.3 2 40 y.
500 281 | 202 | 3 LAY
630 30.4 € et ’///
800 32.3 § 20 ’ /]
1000 33.9 33.6 @ o~
1250 | 34.9 {7
1600 36.5 / ) s
2000 38.6 38.2 20 /7
2500 40.0 L 1
3150 39.4
4000 37.9 39.2 10
5000 40.7
6300+ 44.5 ]
8000+ 45.3 44.8
10000+ | 447 0 )
Average 00125160200250315400500630803001025106020020503?15%0050000
100-3150 | 30.9
Frequency, Hz
Rating according to BS EN ISO 717-1:1997
Rw(C;Ctr)= 34 (-1;-3) dB
Notes * designates measurement corrected for background
# designates limit of measurement due to background
+ designates frequency beyond standard and not UKAS accredited s
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Data Sheet 7

Air temperature: 145 °C
Air humidity: 54 %
Receiving room volume 300 m3
Source room volume: 115 m3
Sample weight: 26.1 kg/m2

44mm Safeguard door in an MDF frame

Threshold: 810S + 625 threshold strip + DT1 pads added

R Sound Rw
Reduction reference
Index curve

100 160 250 400 630 1000 1600 2500 4000
125 200 315 500 800 1250 2000 3150 5000

Frequency, Hz

Test Number : 9
Client: Norseal
Test Date: 18/05/2010
Sample height: 213 m
Sample width: 1.01m
Product
Identification: Head and Jambs: 710
Sound 80
Freq Reduction
f Index, dB
Hz 1/3 Oct |1/1 Oct 70
50+ 18.6
63+ 20.4 19.8
80+ 20.5 60
100 21.8
125 25.8 24.4
160 27.5 o
200 27.6 © 50
250 29.1 289 | &
315 30.4 =
400 30.2 2 40
500 29.8 29.6 3
630 28.8 g
800 29.0 5
2 30
1000 30.8 30.2 o
1250 31.0
1600 33.9
2000 35.9 35.4 20
2500 36.8
3150 38.9
4000 39.9 39.9 10
5000 41.3
6300+ 42.7
8000+ 43.4 43.3
10000+ | 43.9 0
Average
100-3150 30.5
Rating according to BS EN ISO 717-1:1997
Rw(C;Ctr)= 33 (-1;-3) dB
Notes * designates measurement corrected for background
# designates limit of measurement due to background

+ designates frequency beyond standard and not UKAS accredited s

P:\C21000s - Tech Services\C21200\21231 - Norseal\SRL Correspondence\R01.docx
©Sound Research Laboratories Limited

7 June 2010 C/21231/R01 Page 17 of 101




SRL

DRAFT

Data Sheet 8
Test Number : 13 Air temperature: 14.8 °C
Client: Norseal Air humidity: 55 %
Test Date: 18/05/2010 Receiving room volume 300 m3
Sample height: 213 m Source room volume: 115 m3
Sample width: 1.01m Sample weight: 28.2 kg/m2
Product 44mm Plytex door in an MDF frame
Identification: Fully caulked
Sound T LI I
Freq Reduction Sound Rw
f Index, dB Reduction  reference
Hz 1/3 Oct | 1/1 Oct 70 ndex - cuve
50+ 27.0
63+ 20.3 19.5
80+ 16.5 60
100 15.1
125 22.9 18.8
160 24.2
200 25.2 S 50
250 26.0 265 | 8
315 29.5 = //
400 30.6 '% 40 A
500 306 | 302 [ 3 AT~ dl
630 29.4 = -7 //
800 30.0 § 30 7
1000 31.6 31.6 » /’ hy
1250 34.1 ///4
1600 36.0 /{ .
2000 37.5 37.4 20 7
2500 39.2 / 1
3150 41.1
4000 43.2 43.0 10
5000 45.9
6300+ 48.4
8000+ 49.1 48.9
10000+ 9.1 i 100 160 250 400 630 1000 1600 2500 4000
Average 125 200 315 500 800 1250 2000 3150 5000
100-3150 | 30.2
Frequency, Hz
Rating according to BS EN ISO 717-1:1997
Rw(C;Ctr)= 34 (-2;-5) dB
Notes * designates measurement corrected for background
# designates limit of measurement due to background
+ designates frequency beyond standard and not UKAS accredited VL6
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Data Sheet 9
Test Number : 14 Air temperature: 14.8 °C
Client: Norseal Air humidity: 55 %
Test Date: 18/05/2010 Receiving room volume 300 m3
Sample height: 213 m Source room volume: 115 m3
Sample width: 1.01m Sample weight: 28.2 kg/m2
Product 44mm Plytex door in an MDF frame
Identification: Head and Jambs: 710
Threshold: 2 x 720 + 625 threshold strip
Sound T L1
Freq Reduction i Sound Rw
f Index, dB Reduction  reference
Hz 1/3 Oct | 1/1 Oct 70 Index: - cunve
50+ 26.6
63+ 19.6 18.8 i
80+ 15.8 60
100 15.5
125 23.1 19.2 .
160 24.9
200 25.4 3 50
250 26.4 268 | &8
315 29.5 =
400 305 S p //
500 29.9 296 | 3 -t
630 28.7 g i a7 B
800 29.4 s rallp4
1000 31.0 30.9 @ /’ —
1250 33.3 i 7
1600 34.9 // il
2000 35.4 35.5 20 P
2500 36.4 / /
3150 38.3 17
4000 40.3 40.0 10
5000 42.5
6300+ 44.9 .
8000+ 45.1 45.2
10000+ 250 ’ 100 160 250 400 630 1000 1600 2500 4000
Average 125 200 315 500 800 1250 2000 3150 5000
100-3150 | 29.5
Frequency, Hz
Rating according to BS EN ISO 717-1:1997
Rw(C;Ctr)= 33 (-1;-4) dB
Notes * designates measurement corrected for background
# designates limit of measurement due to background
+ designates frequency beyond standard and not UKAS accredited VL6
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Appendix 4 — Test Details
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Doortech 2000

Norsound Acoustic Testing - SRL May 2010 - AS TESTED

54mm SAFEGUARD

DRAFT

Dwg. Ref: h . .
NORSOUND |SRL Test Door . Hanging Closing Meeting Fully Measured %
Item No. Test Ref. No. Sk/AHg//OQOSl Configuration Door Type Height | Width Tcks. Head Jamb Jamb Threshold Stiles GLAZING Caulked Performance Rw. Efficiency NOTES
SAFEGUARD 54 - Flush - Single Leaf - Single Action
1 1 2 TOO1 Single leaf SAFEGUARD 54 | 2040 926 54 nla NIL YES Rw.35dB Reference
. NOR810S +
2 2 3 TOO1 Single leaf SAFEGUARD 54 | 2040 926 54 NOR710 NOR710 NOR710 625 nla NIL NO Rw.33dB
NOR810S +
3 3 4 TO01 Single leaf SAFEGUARD 54 | 2040 926 54 NOR710 NOR710 NOR710 625 + DT1 n/a NIL NO Rw.34dB DT1 pads added
pads
NOR810S + .
NOR710 + | NOR710 + | NOR710 + NORSOUND 710 seal fitted to hinge
5 5 6 T002 Single leaf SAFEGUARD 54 | 2040 926 54 720 720 720 625pa+dsDT1 nla NIL NO Rw.35dB blades to align with blades of 720 seal.
NOR810S +
6 6 7 T002 Single leaf SAFEGUARD 54 | 2040 926 54 NOI;;;O * NO?Z;O * NO?ZéO * 625 + DT1 n/a NIL NO Rw.34dB 710 seals removed from hinge blades.
pads
44mm SAFEGUARD
NORSOUND [SRL Test|  PW9- Ref: Door Hanging | Closing Meeting Fully Measured %
ftem No. Test Ref. No. Sk/AHg/IOQOSl Configuration Door Type Height | Width | Tcks. Head Jamb Jamb Threshold Stiles GLAZING Caulked Performance Rw. Efficiency NOTES
SAFEGUARD 44 - Flush - Single Leaf - Single Action
7 7 8 TO03 Single leaf SAFEGUARD 44 | 2040 926 44 n/a NIL YES Rw.35dB Reference
NOR810S +
8 8 9 TO03 Single leaf SAFEGUARD 44 | 2040 926 44 NOR710 NOR710 NOR710 625 + DT1 nla NIL NO Rw.33dB
pads
44mm PLYTEX
NORSOUND |SRL Test Dwg. Ref: Door Hanging Closing Meeting Fully Measured %
tem No. Test Ref. No. Sk/AHg/IOQOSI Configuration Door Type Height | Width Teks. Head Jamb Jamb Threshold Stiles GLAZING Caulked Performance Rw. Efficiency NOTES
PLYTEX 44mm - Flush - Single Leaf - Single Action
14 11 13 TO04 Single leaf PLYTEX 44 2040 926 44 n/a NIL YES Rw.34dB Reference
. 2xNOR720 +
15 12 14 TO04 Single leaf PLYTEX 44 2040 926 44 NOR710 NOR710 NOR710 625 nla NIL NO Rw.33dB
P:\C21000s - Tech Services\C21200\21231 - Norseal\SRL Correspondence\R01.docx
©Sound Research Laboratories Limited 7 June 2010 C/21231/R01 Page 22 of 101




Appendix 5 — Drawings

P:\C21000s - Tech Services\C21200\21231 - Norseal\SRL Correspondence\R01.docx
©Sound Research Laboratories Limited 7 June 2010 C/21231/R01 Page 23 of 26



SRL

| [ [ [ | |v suoismed| eep, gzis3s s,
MOUS O] papuUaLLY =Y, A3y

01/50/60 i suni 1 ojesg

¥S advnNo3idvs
9% giIsal F1UL

‘sjsa} juanbasqns pue g }saj Joj
squwel Buisoja pue Buibuey ojur
poassadal || g punosioy

LOOL/OLSOB0/AHYIS  =jay ‘Bmg

apPPE MY t 3SaL TUS "squel 41og Jo woNoq o} pappe s|eas |1a “duls pjoysaiuy

G29 ANNOSHON Yiim pasn wopnoq Joop dliewoine S0L8 ANNOSHON
Unim pesH g squier 01 gL/ ANNOSHON WM 6 aHVNDI4VS 1€ 1831

apee™My € 3oL TS "duls pjoysaly)
G29 ANNOSHON Yim pasn Wwionoq Joop dlewone SoL8 ANNOSHON
Uim peaH g squer 0} 02 ANNOSHON UM 5 ddvNO34YS 2 1S3L

GPSE'MY T 3saL TAS PaiINeD Alind - ¥5 A¥VNOIHVYS 1L 1831

WWyE6 = YIPIM swelq

-—2e—] WIWOSE = UIPIM JapInous 26—
z—| WWQZE = YIPIAA J00Q -z
1 i i
W |

0 g
N e

529 ANNOSHON 8quas i

=

S6

EXZ1
gl
ZEXS6

TExSE

£

a31s3il SY

1ayseh jpas 3
yum dojs Joop

pajueld Ww/exzg|
1*
= Lol

@ 4
g2 8
ez 3
- o °
&ET 3
ZTag &
n = ﬂ-
SN
o Q =
32 g
- [ 3%
el o
w
XS]
X
CEXG6 + '
| S6 -
s jaliijeg Auoy @

P:\C21000s - Tech Services\C21200\21231 - Norseal\SRL Correspondence\R01.docx

©Sound Research Laboratories Limited

Page 24 of 26

C/21231/R01

7 June 2010



Page 25 of 26

C/21231/R01

7 June 2010

SRL

| | [ [ |v|suoismed| yeep gzisas sv,
MOYS 0} papuawy =Y, ‘A9
01/50/60 7 Ssni 1 ojeosg 45 0 poplativ =, od
sje9) Juanbasqns pue ¢ }sa] Jof
vS qyvNO3dVs squief Bujsojo pue Buibuey ojuf
9% Gisal UL passaoai || (g punosioN
i Is1s91 213sN02Y ANNOSHON
Z001/0LS060/dHVYMIS 1oy "Bmg
O]
appe'my L 3saL us Auo sape|q abuly
oy paAowal [eas 0L ANNOSHON Yim Ing (9 31sal THS) G183l Se I :9 1831
APGE'MY 9 3ISBL THS "SIESS L 1A ANNOSHON Unm pasn ~duis pjoysauy]
SZ9 ANNOSHON Yim pasn LWojoq Joop dljewoine 5018 ANNOSHON
‘Sape|q [ess 0z Uyum ubije o} sepe|q abuly oy paydde sdigs o
0LZ ANNOSHON Uim peay pue sajis Joop o} s|eas 0Z. ANNOSHON o3 3
UM pasn peaH g squer 0} 0L ANNOSYHCON UM +S CHVYNOI4VS :6 1S3L 8 = ]
- (4]
3 = 5
@z 2 S
WWH6EE = YIPIM SWweld T2 @ 2
~—2€ WUI0ES = YIPIM JOPINOYS —————=1=—ZE —=| o g
z wwgzs = YpIp Joog S =N X S
g a o @
23 3 =
: o 3 3 2
o
S
o
-
‘Joysed jegs 3 ww
yum dojs 4pop =
4 & paojueld W) ?
ﬁ . i :
— 1
[Ta) oI —
: & : g
2 AN 15 <
1 g - v .
/ ‘Pioysaly} e ZEXGH e m
529 ANNOSYON 8quos - N
1 C
i 66 7
]
Q
>
a3ils3il SVY 0 (Gl y kuoy O 3
S
(]
T
»
o
o
o
—
N
Q
Q

©Sound Research Laboratories Limited



SRL

i i i i i i v T:o_m_!-m_ ‘Hejep .ILS3L SV,
MOYS 0} papuawiy =y, Nay
01/50/60| eea| z: 1 o[eag
v a¥YNO3IJIVS
8% ‘L1sal LI
S1S3a] 211SNOdY ANNOSHON
£00L/0LS060/dHYIIS | oy Bma

‘sysaj juanbasqns pue ¢ )saj JoJ
squef Buisojo pue Buibuey opur

passasal || PUNOSIoN

APEE"MY 6 3ISAL TUS "SIEss | LA ANNOSHON Uim pasn “dujs ploysaiyy

G29 ANNOSHON UM pasn wojoq Joop djjewoine 5018 ANNOSHON
Yim pesH g squier 0} 0L ANNOSHON UM v AYYNO34VS 8 1S3L

GPSE'MY 8 ISOL TUS "PaAINeD AlIind - p¥ QYVYNOIVS L 1S3L

WWPE6 = YIPIM Slueld
WWOEB = YPIM JapInoys

Aukd
TEXST

a3ils3il Sy

ce—=—

WwQZe6 = UipIa 100Q

‘Ploysaiyy
629 ANNOSHON 8quos

S6

E

LEXZL

w
(V)
+ A
©
I
|
|
|
|
i
o)
2 o
ge s
25 3
> % W
&I a
Za g
oz
ST
rn N
o Q =
32 9
3 3 3
3
‘18)seb |eas 3
yum dojs soop
pajueld WiEXg |
fkﬂv [p*]
LEXT L] N J * !
ﬂ__ﬂ L T
w
(%)
2EXG6 |
- G -

oo0% [Siligeg KAuoy @

P:\C21000s - Tech Services\C21200\21231 - Norseal\SRL Correspondence\R01.docx

©Sound Research Laboratories Limited

Page 26 of 26

C/21231/R01

7 June 2010



i i i i i i <T=o_n_>a¢ ‘le1ep 431531 SV,
MOLUjS 0} papuslY =Y, ‘AdY

01/50/60| eea| Z: 1 o[eag

‘sjsaj juanbasqns pue g }saj Io}
vy X: W.h>.-& squef Buisojs pue Bujbuey ojui ..H
ZL g LLissL LI passased | g punosioN na
s)sa] 21)SN0oY ANNOSHON \ h_i.m .............
¥00L/0LS060/dHVYNIS Joy "Bmq *
® ©
apee MY 1 3SaL TUS 's[eds | 1 ANNOSHON Uim pasn -diys pjoysaiy)
G29 ANNOSHON Yiim pasn Wwopoq Joop dljewoine 50Lg ANNOSHON
YIM peaH @ squer 0} 0L ANNOSHON YIm 1 X31Ad ‘2L 1S3L
w
>
APPE MY €1 3SaL TS PaINeD Alind - #F X3 LA tbL 1831 m m w
S o
S8 2
)
W66 = YIPIM aluelH = %. =1
—ze—~| WWQES = WPIM JapINoys 26— e
z—|| WW9Z6 = UIPIM 100 -z En 3
a o
S35 3
_ i i 3
19)seb jess 3
yyum dojs Joof
% pajueld Wi exgl
] o .
T LexzL .DV ol * ]
L) [}
‘Pioysaiyy R S X
GZ9 ONNOSHON equos CERSS «
W 56
ails3il SY oE Bilijeg Auol @

SRL

Page 27 of 26

C/21231/R01

7 June 2010

P:\C21000s - Tech Services\C21200\21231 - Norseal\SRL Correspondence\R01.docx

©Sound Research Laboratories Limited



SR L

Sound Research Laboratories Limited
Registered Address:

Holbrook House

Little Waldingfield

Sudbury

Suffolk

CO100TH

Registered Number: 907694 England
Tel: 01787 247595

Fax: 01787 248420

Website: www.soundresearch.co.uk
e.mail: sri@soundresearch.co.uk

SRL offers services in:
Acoustics

Laboratory and Site Testing
Fire

BREEAM

Air Tightness

SRL’s Laboratory is accredited for testing under UKAS Number 0444

Member of the Association of Noise Consultants

Investors in People Accreditation
Robust Details Appointed Inspectors

Notified Body Under Noise Directive 2000/14/EC

London Office:

70 Cowcross Street
London

EC1M 6EJ

Tel: 0207 251 3585
Fax: 0207 336 8880

Dubai Office (representative):

Altrincham Office:

Lynnfield House

Church Street

Altrincham, Cheshire WA14 4DZ
Tel: 0161 929 5585
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