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Chapter 1 Introduction

1.1 Introduction to study

This publication presents measured data from a set of laboratory measurements
made in support of the Defra (Department for Environment, Food and Rural Affairs)
Research Contract NANR 116 ‘Open/Closed Window Research: Sound Insulation
Through Ventilated Domestic Windows'.

The data presented are the laboratory measured standardised level difference,
defined for the data-sets presented as:

D =L

2m,nT

- T
om — Ly + lOLOglo(FJ

0

- T
D(l()lm,nT = L(l()lm - LZ + IOLOgIO(FJ

0

where Ly, om (dB) is the temporally averaged non-diffuse sound pressure level 2 m in
front of the fagade (S1 microphone position) whilst Lo o1m is the sound pressure level
measured with a microphone attached to, or located approximately 0.01 m from the
facade line (S3 microphone position). L, is the averaged sound pressure level in the
receiving room (dB), T is the reverberation time in the receiving room (s) and Ty is a

reverberation time reference (0.5 s).
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Chapter 2 Test Methodology

2.1 Experimental Details

The test laboratory consisted of a 300 m® anechoic ‘Source’ chamber, connected via
a 12 m? test aperture, to a 210 m® reverberation chamber into which new partitions

had been built to create a 38 m® ‘residential’ room (4.4 x 3.6 x 2.4 m).
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Figure 2-1. Section through laboratory

2.2 Test Procedure

A Briel & Kjaer Pulse nine channel data acquisition system was used with 3 fixed

‘Source’ microphones and 6 fixed ‘Receiver’ microphones.

The source signal was pink noise generated by the data acquisition system over a 30

second period. The signal was reproduced through amplifying cabinet loudspeakers.

Five loudspeaker configurations (L1-L5) were set at a distance of 2.72 m from the
centre of the window specimen and at angles of 15°%, 552, 902, 125° and 165° to the

facade. Loudspeaker position, L6, was located 5 m normal to the centre of the test
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specimen. A coherent line source, provided by four parallel loudspeakers, was

positioned opposite the fagade at a separation of 2.72 m.

The three ‘Source’ microphones S1 to S3, were positioned at heights between 1.2 m

and 1.5 m. These microphones were rotated around the centre of the test window at

fixed radii, depending on the location of the source loudspeaker.
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Figure 2-2 Plan of source room microphone and loudspeaker positions
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The six ‘Receiver’ microphones were positioned at heights between 1.2 m and 1.5 m
and were all, with exception of R1, at least 700 mm away from any other surface or

measurement position. Position R1 was adjacent to the internal face of the window.

Test aperture

R1O

R2O
R6 O

R3O
R4 O

Chamber access door 7/ e

Figure 2-3. Plan of receiver room microphone locations

2.3 Filler Wall
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«1— 13mm render

% 100mm 1400kgm®
gm
o concrete block

Figure 2-4. Filler wall construction
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2.4 Window Assemblies

Frame
Sample Descrinti dimensions Frame _ Glass M ka) Seal
ample Description (mm) depth (mm) dlm(t:rr:rsr.ll)ons ass (kg) Seals
(area)
424 x 834
Vent +side 2400 x 1050 222 i ?82
A hung 0 75.6 Foam
(double) (2.52 m?) 424 x 834
560 x 600
464 x 194
. 1200 x 1050
B Reversible (1.26 2) 71 1004 x 854 35.2 Rubber
.26 m
Tilt & turn 900 x 1050
C (inwards) 0.95 m2) 70 696 x 846 29.2 Rubber
- 900 x 1200 725 x 485 double
D Sliding sash (1.08 m?) 135 705 x 485 34.8 brush
Top hung 600 x 1050 452 x 493
E London (0.63 m?) 70 403 x 362 16.9 Rubber
Top hung 600 x 1050 530 x 473
F London 5 48 16.9 Rubber
(Aluminium) ~ (0.63m") 487 x 430
i 600 x 900 foam,
G odehung , 94 414 x 695 18 nylon
(Ti ) (0.54 m?) sheath

Table 2-1. Physical specification of window test samples
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Term

Description

Configuration

A-1

A-2

A-3

C-2

C-3

D-1

D-3

G

Window A, outward opening casement - left hand side

Window A, outward opening casement - right hand side

Window A, top hung outward opening casements

Window B, side swing reversible

Window C, horizontal inward tilt

Window C, vertical inward turn

Window C, laminate glass, bottom hung inward tilt

Window C, laminate glass, side hung inward tilt

Window D, sliding sash upper section open

Window D, sliding sash lower section open

Window D, bottom hung inward opening

Window E, top hung outward opening (PVC-U)

Window F, top hung outward opening (Aluminum)

Window G, side hung outward tilt (timber)

limal]

sl

Table 2-2. Test window units and opening configurations
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2.5 - Window test arrangements

The window opening areas are calculated from the combined plane areas between

the opening light and static frame, perpendicular to the plane of the open window.

Term Description

Closed Window was closed.

uT The window catch was released such that the window seals were not
compressed.

50K The window was opened to an open area value of approximately
50,000 mm?.

100K The window was opened to an open area value of approximately
100,000 mm?.

200K The window was opened to an open area value of approximately
200,000 mm?.

Table 2-3. Window test conditions descriptors

Test Unit Source Window Opening Source
Location Measurement
Wall
A-1
A-2
A-3
B L1 Closed
C-1 L2 Untensioned
C-2 - L3 | - S
C-3 I L4 — | 50,000mm*Open | — S2
C-4 L5 100,000 mm?® Open S3
D-1 L6 200,000 mm® Open
D-2 Line
D-3
E
F
G

Table 2-4. Primary Variables Investigated

Investigation was also undertaken of the reverberation time characteristics of the
receiving room, which was varied through the inclusion of progressively greater
quantities of acoustically absorbent material. The resulting reverberation times are
presented in Appendix A.
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Appendix A. Receiving Room Reverberation Time

Condition Condition Condition Condition Condition

Do D D> Ds D4
100 0.73 0.77 0.85 0.88 0.67
125 0.75 0.74 0.74 0.69 0.39
160 0.77 0.89 0.85 0.84 0.43
200 0.72 0.58 0.55 0.55 0.29
250 1.26 0.73 0.67 0.65 0.27
315 1.18 0.68 0.60 0.59 0.28
400 1.52 0.62 0.61 0.58 0.26
500 1.44 0.53 0.49 0.48 0.32
630 1.44 0.62 0.52 0.52 0.33
800 1.52 0.73 0.61 0.58 0.37
1000 1.46 0.74 0.70 0.64 0.36
1250 1.48 0.84 0.73 0.70 0.35
1600 1.50 0.84 0.67 0.69 0.32
2000 1.35 0.79 0.61 0.59 0.30
2500 1.17 0.73 0.59 0.57 0.31
3150 0.98 0.61 0.49 0.49 0.28

Table A.1 Reverberation time of receiver room (s)

APPENDIX A
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 22/6/2005 Test Sample: Wall
Air temperature: 20.1 °C Area of window unit, S: 8.64 m?
Air humidity: 312 % Window mass per unitarea:  289.35 kg/m?
Atmospheric pressure: 1.0106 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 622006 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values == =Shifted Reference Curve
90.0
Frequency Domnt 80.0
Hz dB
50 31.4 /\/\
63 49.9 )
©
80 48.7 -
100 46.9 g 7001
125 34.3 )]
160 34.7 g
200 42.0 §
250 41.5 2
315 43.0 O 60.0
400 49.9 ©
500 55.6 9
630 61.3 3 . —-
800 61.0 2
1k 63.8 3 50.0
1.25k 63.4 g
1.6k 69.4 )
2k 743 |b /
2.5k 76.7 |b /7
3.15k 731 |b 20,0 [7
4k 744 |B '
5k 734 |B /
/
30.0 ‘ ‘ ‘ ‘
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 54 ('2; '6} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Closed.
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0109 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628017 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 30.3
63 394 o
©
80 32.4 -
100 36.2 g 5001
125 25.7 )]
160 20.8 g
200 20.7 §
250 24.8 2
315 30.2 A 40.0
400 35.1 © _—
500 40.8 9
630 46.1 3
800 38.9 2
1k 45.7 3 30.0
1.25k 43.8 g
1.6k 43.5 )
2k 43.4
2.5k 46.0
3.15k 41.5
4k 481 |b 200 /’
5k 409 |b
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 38 ('2; '6} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Closed.
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.998 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705026 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 32.5
63 41.9 o
©
80 33.6 -
100 355 g 5001
125 29.1 (]
160 25.8 g
200 22.8 §
250 33.6 2 - .
315 37.3 A 40.0
400 40.2 ©
500 43.9 9
630 37.3 3
800 34.3 2
1k 39.7 3 30.0
1.25k 42.7 g
1.6k 47.5 )
2k 45.0
2.5k 50.0 /
3.15k 45.2 /7
4k 482 |b 200 /
5k 425 |b
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 41 ('3; '6} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Closed.
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0279 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711014 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 304 B
63 43.9 b o
©
80 35.1 -
100 35.2 g 5001
125 25.9 @]
160 28.7 g
200 33.1 §
250 26.4 8
315 37.4 O 40.0 _—
400 39.2 ©
500 40.5 9
630 37.5 9
800 39.8 2
1k 36.2 3 30.0
1.25k 39.4 g
1.6k 43.9 1)
2k 43.5
2.5k 43.8
3.15k 41.8
4k 442 b 200
5k 38.3 b
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 40 ('1 ; '4} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 21 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0044 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Blocked
Test ID: 717073 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
80.0
Frequency Domnt 70.0
Hz dB
50 332 |b
63 42.9 o
©
80 35.5 -
100 37.7 g 6001
125 29.5 )]
160 32.2 g
200 39.6 §
250 42.7 2
315 44.2 A 50.0
400 40.9 ©
500 38.9 9
630 38.1 E -7
800 43.2 2 \
1k 47.9 S 40.0
1.25k 50.7 g
1.6k 50.4 )
2k 45.6 p
2.5k 47.1
3.15k 48.5 30.0 \/ ,/
4k 50.3 ' /
5k 59.6 /
V4
/
20.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 45 ('1 ; '3} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Closed.
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0185 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713015 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
80.0
Frequency Domnt 70.0
Hz dB
50 283 |B
63 430 |b @
©
80 35.0 -
100 37.3 g 6001
125 30.0 )]
160 26.5 g
200 33.8 §
250 31.8 2
315 39.6 A 50.0
400 43.9 ©
500 43.2 9
630 40.8 3 —_——— = =
AP /<
. < 40.0 N/
1.25k 435 2 -
1.6k 49.7 ) /
2k 50.9 /
2.5k 47.8 /\<
3.15k 48.5 /
4k 45.3 300
5k 416 |b
/7
/
20.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 44 ('2; '5} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Closed.
Air temperature: 20.5 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9959 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718028 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
80.0
Frequency Domnt 70.0
Hz dB
50 325
63 38.3 m
©
80 35.0 -
100 40.7 g 6001
125 35.2 @]
160 30.9 g
200 26.5 §
250 39.9 8
315 48.4 8 50.0 - v
400 51.2 S -
500 50.9 9 - -~
630 48.8 3 -~
800 48.9 2 /
1k 54.3 S 40.0 /
1.25k 52.0 g \/ ,
1.6k 53.7 1)
2k 49.8 /
2.5k 51.4 /
3.15k 52.1
4k 56.2 30.0 /s \l
5k 59.3 /
20.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 49 ('4; '8} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Closed.
Air temperature: 19.9 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0019 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 719001 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
80.0
Frequency Domnt 70.0
Hz dB
50 345
63 43.6 m
©
80 33.3 -
100 37.4 g 6001
125 32.8 @]
160 29.3 g
200 23.3 §
250 412 8
315 441 A 50.0
400 46.4 E .
500 46.7 9
630 43.1 9
800 243 2 \
1k 49.7 S 40.0
1.25k 50.7 g
1.6k 56.1 1) ,
2k 54.0
2.5k 53.6 q
3.15k 48.9 30.0 /
4k 53.2
5k 59.5 V4
/
20.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 47 ('5; '9} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Closed.
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: Blocked
Test ID: 720001 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
80.0
Frequency Domnt 70.0
Hz dB
50 33.6
63 38.7 m
©
80 36.8 -
100 411 g 6001
125 35.8 @]
160 30.6 g
200 35.2 5
250 36.6 8
315 47.7 O 50.0
400 50.9 E _
500 48.7 9
630 40.2 9
800 43.4 2
1k 48.8 S 40.0 Ja\
1.25k 53.8 g \/
1.6k 53.6 1) 74
2k 53.2
2.5k 51.4 /
3.15k 45.3 30.0 /4
4k 51.3 ' /
5k 52.7 V4
/
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 47 ('2; '4}

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Untensioned.
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0109 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628028 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 27.2
63 354 m
©
80 28.7 -
100 33.1 g 5001
125 22.7 @]
160 19.7 g
200 20.3 §
250 25.1 8
315 28.9 O 40.0
400 324 ©
500 345 9
630 32.9 9 [
PR M SN
: < 30.0
1.25k 31.7 g v -~ \/
1.6k 38.6 & /
2k 394 /
2.5k 39.7 / ,
3.15k 32.0 20.0 A
4k 38.0 ' /
5k 39.1 |b /
/
/7
10.0 / T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 33 ('2; '4} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Untensioned.
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.998 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705027 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 29.3
63 36.9 m
©
80 27.6 -
100 29.1 g 4001
125 22.6 @]
160 21.3 g
200 23.6 §
250 25.9 8
315 28.4 O 30.0
400 314 © - -
500 35.7 9
630 27.3 9
800 22.2 2
1k 23.8 g 20.0
1.25k 24.3 g
1.6k 31.6 & 7
2k 30.9 /
2.5k 34.8 /
3.15k 30.2 Y
4k 37.2 100 /’
5k 39.8 b
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 28 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Untensioned.
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0279 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711018 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 27.6 B
63 35.6 m
©
80 26.9 -
100 285 g 4001
125 21.9 @]
160 23.2 g
200 27.2 §
250 25.3 8
315 30.0 A 30.0
400 275 ©
500 24.7 9 _——
630 23.7 9
800 22.8 2
1k 22.1 g 20.0
1.25k 20.1 g
1.6k 271 1)
2k 29.0 /7
2.5k 30.7 /
3.15k 29.0 /
4k 30.5 10.0 /'
5k 35.5 b Y,
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 26 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Untensioned.
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0278 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711022 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 26.7 B
63 36.4 m
©
80 27.8 =
100 285 g 4001
125 21.6 @]
160 23.6 g
200 27.4 §
250 24.8 8
315 30.2 A 30.0
400 296 E .
500 27.2 9
630 26.0 9
800 23.2 2
1k 23.2 g 20.0
1.25k 21.8 g
1.6k 27.9 1) V4
2k 29.9
2.5k 32.6 /
3.15k 30.0 100 /
4k 31.8 ' /
5k 36.1 b 7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 27 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Untensioned.
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0185 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713016 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
80.0
Frequency Domnt 70.0
Hz dB
50 29.1 B
63 432 |b @
©
80 35.1 -
100 37.3 g 6001
125 30.0 )]
160 26.5 g
200 33.9 §
250 31.8 2
315 39.5 A 50.0
400 43.9 ©
500 43.1 9
630 40.8 3 -
AP /<
. < 40.0 N/
1.25k 435 2 -
1.6k 49.6 ) /
2k 51.0 /
2.5k 47.7 /\<
3.15k 48.5 /
4k 45.5 300
5k 416 |b
/7
/
20.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 44 ('2; '5} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Untensioned.
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718027 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
80.0
Frequency Domnt 70.0
Hz dB
50 31.8
63 41.7 o
©
80 36.1 -
100 39.9 g 6001
125 34.5 )]
160 30.7 g
200 26.9 §
250 39.5 2
315 47.8 A 50.0
400 50.6 © R
500 49.3 9 -
630 43.9 3 o
800 44.1 2 -~
1k 51.7 S 400 \ /
1.25k 50.9 = /
1.6k 52.7 ) ’
2k 49.4
2.5k 48.9
3.15k 50.5 30.0 /
4k 54.6 ' / \l
5k 58.7 /7
/
20.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 47 ('3; '6} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Untensioned.
Air temperature: 19.9 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0019 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 719002 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 34.3
63 44.8 m
©
80 31.2 -
100 34.2 g 5001
125 29.2 @]
160 27.3 g
200 23.3 §
250 40.8 8
315 40.8 O 40.0
400 417 © - -
500 41.9 9
630 33.3 9
800 34.3 2
1k 36.3 3 30.0
1.25k 36.8 g
1.6k 44.2 & 7
2k 46.3
2.5k 47.3 /
3.15k 41.4 /
4k 42.6 200 /’
5k 51.2
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 38 ('1 ; '3} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Untensioned.
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: Blocked
Test ID: 720002 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values = =Shifted Reference Curve
80.0
70.0 -
Frequency Domnt
Hz dB
50 32.5
63 40.4 @
80 39.2 =
100 40.7 g 600
125 35.3 a
160 30.5 8
200 35.6 ©
250 36.7 o
315 46.2 a 50.0 ~
400 47.6 °
500 43.8 s
630 37.4 § o —_— -
R e 7
: S 40.0 N
© ~ -~
1.25k 48.7 = / v
1.6k 50.1 o
2k 49.3 /
2.5k 46.4 /7
3.15k 38.5 /
30.0
4k 48.6 /
5k 48.7 /
V4
/
20.0 ‘ ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 44 ('2; '3}

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.05 m?
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0106 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628030 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 20.5
63 27.5 m
©
80 22.0 =
100 25.9 g 4001
125 16.6 @]
160 15.2 g
200 16.9 §
250 17.2 8
315 20.7 A 30.0
400 237 ®
500 224 9
630 21.4 ° /\/
800 18.4 ke /é\_ _ .
1k 21.3 E 20.0 /\/<,
1.25k 19.7 = \// _ ~
1.6k 23.7 1)
2k 23.0 /
2.5k 25.2 /
3.15k 23.4 V.4
4k 26.4 100 /
5k 27.2 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 22 ( 0; '1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.05 m®
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.998 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705028 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =—— = Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 25.0
63 30.2 m
©
80 21.0 =
100 22.3 g 4001
125 16.1 @]
160 15.2 g
200 21.0 §
250 16.5 8
315 18.1 A 30.0
400 217 ®
500 24.2 9
630 19.4 3
800 123 2 /\
1k 17.7 S 20.0 A /\)‘
1.25k 16.0 g \ / - - -
1.6k 21.0 1)
2k 19.1 -
2.5k 24.6 /
3.15k 21.7 Y
4k 25.2 100 ! !
5k 29.5
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 19 ('1; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.05 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0279 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original
Vent: Closed
Test ID: 711019 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values == =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 26.4 B
63 32.8 m
©
80 23.9 =
100 25.2 g 4001
125 18.6 @]
160 20.2 g
200 23.7 §
250 23.6 2
315 27.3 O 30.0
400 24.6 ®
500 21.2 9
630 19.3 3
800 18.1 2 / 7/
1k 20.5 S 20.0 s i —
1.25k 18.1 g v >NV
1.6k 217 & -
2k 22.8 /
2.5k 24.5 /
3.15k 24.9 10.0
4k 27.7
5k 30.8 |b /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 21 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.05 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0278 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711023 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 26.3
63 33.2 m
©
80 24.6 =
100 25.4 g 4001
125 18.8 @]
160 20.1 g
200 23.3 §
250 22.0 2
315 25.5 A 30.0
400 26.1 ®
500 234 9
630 21.6 3 .
T ] A 77
- T 20.0
1.25k 20.5 g \ -
1.6k 23.7 & /
2k 22.7 /
2.5k 26.9 Y
3.15k 26.5 10.0 i
4k 29.7 ' /
5k 31.1 /
/
/7
0.0 /_ ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 23 ('1 ; '1}

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0183 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713025 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 26.3
63 324 o
©
80 23.3 -
100 24.8 g 4001
125 17.6 )]
160 19.2 g
200 24.9 §
250 23.8 2
315 22.8 A 30.0
400 21.1 ©
500 19.9 9
630 18.9 3 \/
A N
- T 20.0
1.25k 22.4 g \d >
-~
1.6k 27.4 )
2k 24.2 /
2.5k 22.7 /
3.15k 23.8 /7
4k 25.4 10.0 /
5k 27.7 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 22 ( 0; '1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0185 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713017 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 26.7 B
63 33.1 m
©
80 24.6 -
100 24.4 g 4001
125 17.3 @]
160 17.6 g
200 21.6 §
250 16.5 8
315 16.9 A 30.0
400 232 ®
500 27.9 9
630 23.8 9
800 13.0 2 A Z\\
1k 21.3 3 20.0 I}V
1.25k 18.6 g \ / \J \V4
1.6k 24.0 1) ~
2k 21.1 -
2.5k 17.9 /
3.15k 21.0 10.0 /
4k 21.7 ' V.4
5k 25.3 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 20 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0183 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 713021 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values == =Shifted Reference Curve
60.0
50.0 -
Frequency Domnt
Hz dB
50 276 |B
63 34.0 o
©
80 25.0 -
100 25.4 g 4001
125 18.1 a
160 18.8 8
200 21.6 §
250 17.6 e
315 21.5 a 30.0 -
400 26.2 ©
500 24.5 9
630 21.1 3 L —— —
800 14.0 2 A
1k 23.9 g 20.0 -~
o . -~
1.25k 26.7 2 V4 y
1.6k 27.0 N
2k 26.5 /
2.5k 27.0 /7
3.15k 23.6 /
10.
4k 25.3 0.0 /
5k 29.4 /
/7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 24 ('2; '3} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.05 m?
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718025 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 26.3
63 32.8 o
©
80 23.5 -
100 25.7 g 4001
125 19.5 )]
160 19.3 g
200 21.3 §
250 22.0 2
315 23.1 A 30.0
400 24.7 ©
500 22.3 9
630 18.6 3 /\/
800 18.5 2 //\ /</é\ di
1k 215 ‘§ 20.0 \_~ —
1.25k 20.7 = _ -
1.6k 23.5 )
2k 21.7 /
2.5k 23.7 /
3.15k 24.2 /7
4k 23.4 10.0 /
5k 25.9 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 22 ( 0; '1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.05 m?
Air temperature: 19.9 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0019 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 719004 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 27.0
63 33.8 m
©
80 24.9 =
100 25.4 g 4001
125 19.0 @]
160 18.8 g
200 19.8 §
250 23.6 2
315 25.3 A 30.0
400 27.4 ®
500 21.8 9
630 18.4 g /
LR / Sk
- T 20.0
1.25k 227 E — A=
1.6k 23.7 & -
2k 224 /
2.5k 24.2 /
3.15k 25.1 V.4
4k 26.2 100 /
5k 26.6 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 22 ( 0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.05 m®
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: Blocked
Test ID: 720004 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values == =Shifted Reference Curve
60.0
50.0 -
Frequency Domnt
Hz dB
50 25.9
63 31.8 %
80 22.9 ‘,E’
100 239 g 400
125 18.5 =)
160 17.8 g
200 20.5 ©
250 20.9 kS \
315 22.9 o 30.0
400 24.7 T
500 22.8 s
630 17.2 3
800 18.7 2 \ /\
1k 20.2 8 200
1.25k 19.8 £ 4 \Ve Ve
1.6k 19.4 n -~
2k 175 -
2.5k 19.8 /
3.15k 19.6 |
4k 22.6 10.0 //
5k 21.3
/
/
0.0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 19 ( 0; 1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.10 m?
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0106 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628031 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 19.3
63 26.4 m
©
80 21.0 -
100 24.8 g 4001
125 15.7 @]
160 14.3 g
200 16.0 §
250 15.1 8
315 18.7 A 30.0
400 21.9 ©
500 21.0 9
630 20.5 3 /\/
800 18.0 2 —_—
1k 21.7 5 20.0 /T z/\<‘,/-
1.25k 19.6 g / _ - N
1.6k 22.7 1)
2k 221 /
2.5k 24.0 /
3.15k 22.5 V.4
4k 23.9 100 /
5k 25.8 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 22 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.10 m?
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9981 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m® Canopy: n/a
Vent: n/a
Test ID: 705029 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =—Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 23.8
63 29.0 o
©
80 19.8 =
100 21.1 g 4001
125 14.8 o
160 13.9 g
200 19.6 §
250 14.5 8
315 16.2 A 30.0 -
400 20.3 ®
500 22.8 9
630 18.3 3
800 10.7 2 /\
1k 16.3 g 20.0 VA
1.25k 15.1 g _ / S
1.6k 194 N -~
2k 17.0 ~
2.5k 23.8 -
3.15k 241 100 /
4k 22.8 ' /
5k 27.9 V.4
/
/
0.0 4 : : :
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 18 ('1; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.10 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0279 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original
Vent: Closed
Test ID: 711020 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values == =Shifted Reference Curve
50.0
Frequency Domnt
Hz dB
50 252 |b
o | wel|
. =
100 23.9 E 40.0 1
125 17.2 a
160 18.9 3
200 22.4 @
250 22.6 2
315 25.9 o 30.0 1
400 22.6 0
500 19.2 et
630 16.4 3
800 14.9 2 Vamm
1k 20.4 I 200 A
1.25k 18.3 = \/ _ Y
1.6k 22.3 o -~
2k 22.4 -
2.5k 23.4 /
3.15k 23.9 10.0 /
4k 26.8 /7
5k 28.7 /
/
/
0.0 < T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 20 ( 0; '1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.10 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0278 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original
Vent: Closed
Test ID: 711024 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values == =Shifted Reference Curve
50.0
Frequency Domnt
Hz dB
50 25.4 .
AR
. =
100 23.9 E 40.0 1
125 17.3 a
160 18.3 3
200 214 @
250 20.2 2
315 22.9 o 300 1
400 24.3 0
500 21.0 et
630 18.9 3
800 13.3 2 ﬁé\ —_-
1k 20.1 S 20.0 -
©
1.25k 20.6 5 \/ _-
1.6k 24.0 ] /
2k 221
2.5k 26.5 /
4
3.15k 26.9 10.0 /
4k 27.2 /
5k 29.6 /
/
/7
0-0 o T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 22 ('2; '3}

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0183 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713026 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values =— = Shifted Reference Curve
50.0 -
Frequency Domnt
Hz dB
50 255 |B
AR
. =
100 23.3 E 40.0 1
125 16.0 a
160 17.8 8
200 23.2 &
250 22.2 2
315 19.9 o 30.0 1
400 18.7 o
500 17.9 it
630 16.9 3
800 186 2 /\ /
1k 21.8 S 200 AN /- Ne~
1.25k 22.0 £ \//
1.6k 21.5 o -~
2k 21.8 -
2.5k 19.1 /
3.15k 20.2 10.0 /
4k 22.9 /7
5k 23.6 /
/
/
0.0 < T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 20 ( 0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0183 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 713018 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values =— =Shifted Reference Curve
50.0 -
Frequency Domnt
Hz dB
50 260 |B
A
. =
100 22.8 £ 4001
125 15.7 a
160 16.3 3
200 19.4 &
250 14.0 2
315 14.0 8 30.0 1
400 20.8 o
500 24.0 et
630 23.0 §
800 1.7 2 /\\
1k 18.9 I 200 /\ /
1.25k 16.1 = l\_/
1.6k 224 o
2k 18.2 ~
2.5k 16.8 -
3.15K 17.7 10.0 /
4K 19.6 /
5k 221 V.4
/
/
0.0 R4 : : :
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 18 ('1; '1} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0183 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713022 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values =— = Shifted Reference Curve
50.0 -
Frequency Domnt
Hz dB
50 270 |B
A
. =
100 23.3 E 40.0 1
125 15.8 a
160 16.7 8
200 18.6 &
250 14.4 ;g
315 17.4 o 300 1
400 23.3 o
500 23.9 it
630 19.6 3
800 15.2 2 //\ W\
1k 23.2 I 200 — T T
1.25k 23.7 =
1.6k 21.2 & - /V
2k 22.4 /
2.5k 19.8 /
3.15k 21.3 10.0
4k 22.6
5K 26.2 /
/
/
0-0 /\ T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 21 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.10 m?
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718024 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values == =Shifted Reference Curve
50.0 -
Frequency Domnt
Hz dB
50 25.1 .
AR
. =
100 24.5 E 40.0 1
125 18.1 a
160 18.1 3
200 20.2 &
250 20.1 2
315 21.0 o 300 1
400 21.9 o
500 19.8 et
630 17.8 3
800 19.0 2 /\/
1k 21.2 S 200 A & ab denia
1.25k 19.5 S (U >/
1.6k 21.7 o -~
2k 20.3 /
2.5k 22.6 /
3.15k 22.2 10.0
4k 22.8
5k 23.3 /
/
/
0-0 /\ T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 21 ( 0; '1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.10 m?
Air temperature: 19.9 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0019 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 719005 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values =— = Shifted Reference Curve
50.0 -
Frequency Domnt
Hz dB
50 25.0 .
AR
. =
100 23.8 E 40.0 1
125 17.2 a
160 17.3 3
200 18.8 &
250 20.3 2
315 21.3 o 300 1
400 22.2 0
500 19.6 et
630 17.6 3 /_/
800 19.8 2
1k 22.6 S 200 N\ L X=—""—""
1.25k 19.6 5 \_/ y
1.6k 20.3 ] -~
2k 20.9 /
2.5k 22.2 /
3.15k 23.2 10.0
4k 23.0
5k 24.3 /
/
/
0-0 /\ T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 21 ( 0; '1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.10 m?
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: Blocked
Test ID: 720005 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values =— =Shifted Reference Curve
50.0 -
Frequency Domnt
Hz dB
50 24.8 .
AR
. =
100 22.9 E 40.0 1
125 17.4 a
160 16.8 3
200 18.9 &
250 19.2 2
315 21.2 o 30.0 1
400 22.6 0
500 20.8 et
630 16.0 3
800 18.8 2
1K 20.3 S 200 ,/\ ~ /
1.25k 19.2 g \\/ \% S~
1.6k 18.5 o _
2k 17.8 -~
2.5k 19.3 /
3.15k 18.9 10.0 /
4k 21.6 ,
5k 21.2 /
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 19 ( 0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

E-10




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.20 m®
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0106 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628032 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 17.3
63 24.3 o
©
80 19.3 -
100 22.7 g 4001
125 14.1 )]
160 12.6 g
200 13.8 §
250 10.8 2
315 15.4 A 30.0
400 19.5 ©
500 19.5 9
630 19.8 3
800 18.2 2 \
1k 21.7 ‘§ 20.0 v/\
1.25k 16.4 =
1.6k 20.1 )
2k 20.2
2.5k 22.1
3.15k 20.7
4k 22.9 10.0 V. 4
5k 23.8 /
/
/
0.0 - ‘ ‘ ‘
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 20 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.20 m®
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9981 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 705030 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values == =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 22.7
63 27.7 m
©
80 18.5 -
100 19.6 g 4001
125 13.4 @]
160 12.2 g
200 17.2 §
250 11.8 8
315 13.6 O 30.0
400 18.8 ©
500 21.6 9
630 17.5 9
800 11.0 2
1k 15.5 g 20.0
1.25k 13.0 g
1.6k 18.7 1)
2k 17.9
2.5k 22.0
3.15k 19.4
4k 21.0 10.0
5k 25.3 Y
/
/
0-0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 17 ('1; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.20 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0278 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711021 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 245 b
63 30.1 m
©
80 21.1 =
100 22.8 g 4001
125 15.8 @]
160 17.4 g
200 20.9 §
250 21.3 2
315 24.9 A 30.0
400 21.1 ®
500 18.1 9
630 15.9 3
800 12.8 2
1k 20.9 8 200 [~ L —
1.25k 19.3 5 \/ -
1.6k 21.2 1)
2k 21.2 -
2.5k 24.3 /
3.15k 25.1 10.0 /
4k 27.4 ' V.4
5k 27.2 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 20 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.20 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0278 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711025 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 23.2 b
63 29.4 m
©
80 20.8 =
100 22.0 g 4001
125 15.3 @]
160 15.8 g
200 18.9 §
250 17.7 2
315 19.6 A 30.0
400 22.5 ®
500 19.5 9
630 17.1 3
800 12.3 2
1k 20.2 g 200 /\ —
1.25k 19.6 2 \/\/ -
©
1.6k 20.9 1) ~
2k 19.8 -
2.5k 24.3 /
3.15k 24.4 10.0 /
4k 26.4 ' V.4
5k 27.4 /
/
/
0.0 < T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 20 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0183 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 713027 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values == =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 24.0 B
63 29.1 m
©
80 19.9 -
100 21.4 g 4001
125 138.9 @]
160 15.6 g
200 20.5 §
250 19.2 8
315 16.4 O 30.0
400 16.1 ©
500 15.9 9
630 15.5 9
800 14.0 2
1k 19.5 g 20.0 A
1.25k 15.9 g )
1.6k 18.9 1) - T
2k 17.3
2.5k 17.9 -
3.15k 19.1 /
4k 19.7 100 /’
5k 20.2 Y
/
/
0-0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 17 ( 0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

E-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0183 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713019 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =—— = Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 249 B
63 29.9 m
©
80 21.3 -
100 20.9 g 4001
125 13.7 @]
160 14.5 g
200 16.5 §
250 1.3 8
315 11.1 A 30.0
400 18.8 ©
500 26.6 9
630 22.1 9
800 7.8 2
1k 15.0 g 20.0 A
1.25k 14.0 g
1.6k 204 1)
2k 14.2 — -
2.5k 14.8
3.15k 13.1 _
4k 15.4 10.0 - V
5k 18.4 /
/
/I
0.0 ‘ 4 ‘ ‘ ‘
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 14 ( 0; '1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0183 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713023 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =—— = Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 25.6 B
63 30.7 m
©
80 21.5 -
100 21.8 g 4001
125 14.2 @]
160 15.1 g
200 16.5 §
250 12.0 8
315 14.2 A 30.0
400 21.8 ©
500 251 9
630 20.6 9
800 148 2
1k 20.0 S 20.0 N /
1.25k 20.5 g —~ — -
1.6k 18.7 1)
2k 19.9 -
2.5k 16.5 /
3.15k 17.0 Y
4k 19.0 100 ! !
5k 21.1
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 19 ('1; '1} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.20 m?
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718023 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values == =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 23.8
63 30.3 m
©
80 21.1 -
100 232 g 4001
125 16.7 @]
160 17.0 g
200 19.2 §
250 18.9 8
315 19.6 0o 30.0
400 19.5 ©
500 17.8 9
630 17.1 9
800 17.9 2
1k 18.9 ‘§ 20.0 ~——
1.25k 18.9 g \fv - — -
1.6k 20.6 5] -~
2k 19.4 -
2.5k 19.9 /
3.15k 20.4 Y
4k 20.2 100 ! !
5k 20.4
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 19 ( 0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

F-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.20 m?
Air temperature: 19.9 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0019 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 719006 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values == =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 23.6
63 30.1 m
©
80 21.5 =
100 22.7 g 4001
125 15.8 @]
160 16.1 g
200 17.8 §
250 18.9 8
315 19.7 O 30.0
400 19.2 ©
500 17.5 9
630 17.0 3
800 18.1 2
1k 19.2 E 20.0 - //
1.25k 19.7 = \//\//— = -
1.6k 19.8 5] ~
2k 19.1 -
2.5k 19.7 /
3.15k 20.6 Y
4k 21.7 100 ! !
5k 22.2
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 19 ( 0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

F-9




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.20 m?
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: Blocked
Test ID: 720006 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =—— = Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 23.5
63 29.5 m
©
80 20.8 =
100 21.7 g 4001
125 16.1 @]
160 15.4 g
200 16.8 §
250 17.0 2
315 18.9 A 30.0
400 20.2 ®
500 19.1 9
630 16.1 3
800 18.8 2
1k 20.2 g 20.0 ~ ~
1.25k 19.1 2 \\/_/\/x/m/
1.6k 17.7 1) -~
2k 16.5 -
2.5k 18.5 -
3.15K 18.0 100 /
4k 18.9 ' /
5k 19.3 V.4
/
/
0.0 —L : : :
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 18 ( 0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

E-10




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 21 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0047 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Half slot
Test ID: 717071 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values == =Shifted Reference Curve
60.0
Frequency Domnt 50.0
Hz dB
50 30.0
63 36.0 o
©
80 28.0 -
100 30.5 g 4001
125 24.6 )]
160 25.1 g
200 31.5 §
250 34.6 2
315 32.6 A 30.0 ~N .
400 29.4 [ -
500 27.6 9 - -~
630 26.9 3 -~
800 276 2 /
1k 26.2 ‘§ 20.0 /
11.265kk ggg E V4
. . )
2k 29.8 /
2.5k 36.9 /
3.15k 31.8 10.0 /
4k 32.3 | /7
5k 37.9 /
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 29 ( 0; '1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

G-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 21 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0047 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Half Size Vent Closed
Test ID: 717067 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 330 |b
63 41.9 o
©
80 33.9 -
100 36.3 g 5001
125 28.9 )]
160 30.5 g
200 38.5 §
250 41.1 2
315 41.0 A 40.0
400 37.0 ©
500 35.9 9
630 34.8 3
800 40.1 2
1k 42.8 3 30.0
1.25k 43.9 g v 7
1.6k 41.0 ) /
2k 42.2 /
2.5k 42.5 /
3.15k 42.8 .,
4k 45.3 200 7
5K 45.6 /
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 40 ( 0; '1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

G-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 21 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0047 Bar
Receiving room volume: 31.2m? Glass Specification: 4 -18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Half Size Vent Open
Test ID: 717068 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =—Shifted Reference Curve
70.0
60.0 -
Frequency Domnt
Hz dB
50 32.6
63 40.8 o
©
80 32.9 -
100 35.4 g 5001
125 28.2 a
160 29.5 8
200 37.9 §
250 40.2 e
315 39.6 O 40.0 -
400 35.8 o - —W
500 35.0 ° -
630 34.0 § _
W | ws | 2 /
. < 30.0
1.05k 41.8 g |V /
1.6k 36.3 & /7
2k 37.4 /
2.5k 39.4 /
3.15k 35.5 /
4k 36.7 20.0 /’
5k 39.7
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 38 ('1 ; '1}

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

G-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 20.4 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0076 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Slot only
Test ID: 717018 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 323 |b
63 39.2 o
©
80 30.5 -
100 33.4 g 5001
125 27.2 )]
160 28.5 g
200 36.2 §
250 37.1 e
315 35.1 A 40.0
400 324 ©
500 31.9 9
630 30.6 3
800 35.9 2
1k 35.0 3 30.0
1.25k 33.5 g \/
1.6k 31.9 N
2k 32.8
2.5k 35.4 )
3.15k 31.1 ,
4k 29.9 20.0 /
5k 35.0 /
/
/7
10.0 / T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 33 ( 0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

G-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Closed.
Air temperature: 20.9 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0254 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712014 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 29.6 B
63 445 b o
©
80 35.9 -
100 37.0 g 5001
125 28.3 @]
160 29.9 g
200 38.3 §
250 38.1 8
315 41.3 O 40.0
400 38.0 ©
500 39.0 9
630 37.4 9
800 38.3 2
1k 329 3 30.0
1.25k 34.8 g \d Vi
1.6k 431 1)
2k 43.2 /
2.5k 43.6 /
3.15K 42.0 0.0 /
4k 451 b ' V4
5k 40.9 b /
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 39 ('1 ; '3} dB

Tested by Building Performance Centre, Napier University, Edinburgh.

G-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 21.1 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0049 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 717058 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 33.1 b
63 42.0 o
©
80 34.1 -
100 36.5 g 5001
125 29.2 )]
160 31.0 g
200 38.6 §
250 404 2
315 40.4 A 40.0 —_—— — -
400 36.5 ©
500 35.6 9 =
630 35.2 3 /
800 39.3 2 /
1k 384 3 30.0
1.25k 42,5 g v 7
1.6k 41.8 ) /
2k 40.9 /
2.5k 42.9 /
3.15k 42.1 ,
4k 44.6 20.0 7
5k 48.1 /
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 40 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.

G-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 21.1 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0049 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: Canopy 6
Vent: Vent 1 closed
Test ID: 717062 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 336 |b
63 41.9 o
©
80 34.1 -
100 36.3 g 5001
125 28.9 )]
160 30.6 g
200 38.7 §
250 404 2
315 40.3 A 40.0 —_—-
400 36.5 ©
500 354 9
630 33.7 3
800 37.3 2
1k 38.5 3 30.0
1.25k 41.8 g v 7
1.6k 434 ) /
2k 414 /
2.5k 44.6 /
3.15k 43.6 ,
4k 44.8 20.0 7
5k 52.2 /
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 40 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.

G-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 20.3 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0079 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: Canopy 1
Vent: Vent 1 closed
Test ID: 717010 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 33.5 b
63 42.4 m
©
80 34.2 -
100 36.9 g 5001
125 29.7 @]
160 31.1 g
200 38.5 §
250 40.6 8
315 40.7 O 40.0 _—
400 36.8 ©
500 354 9
630 33.3 9
800 39.0 2
1k 39.7 3 30.0 \
1.25k 44.1 g 7
1.6k 43.2 1) /
2k 41.8 /
2.5k 40.9 /
3.15k 43.6 .,
4k 45.6 200 7
5K 50.0 /
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 40 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.

G-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 21.1 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0049 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 343.1 m? Canopy: n/a
Vent: Vent 1 open
Test ID: 717057 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values == =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 31.9
63 39.0 o
©
80 31.0 -
100 33.6 g 5001
125 27.1 )]
160 28.8 g
200 36.5 §
250 37.3 e
315 35.9 O 40.0 -
400 32.6 ©
500 32.3 9
630 32.0 = \/\.\_; —\-
T ER e
. < 30.0
1.25k 33.6 2 \/ -
1.6k 33.2 ) /
2k 33.8 /
2.5k 37.5 /7
3.15k 32.1 /
4k 32.2 20.0 /
5k 35.6 /
/7
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 34 ( 0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

G-9




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 21.1 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0049 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: Canopy 6
Vent: Vent 1 open
Test ID: 717061 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 32.5
63 39.6 o
©
80 31.6 -
100 34.1 g 5001
125 274 0
160 29.2 g
200 36.8 §
250 38.2 e
315 36.9 A 40.0
400 33.6 ©
500 33.1 9
e ~f=
1k 31 -3 '?U 30.0 -~ -
1.25Kk 29.4 E \/ /
1.6k 354 N
2k 35.5 /
2.5k 41.0 /7
3.15k 34.6 /
4k 33.6 20.0 /
5k 41.2 /
/7
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 34 ('1; '1} dB

Tested by Building Performance Centre, Napier University, Edinburgh.

G-10




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 20.3 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0079 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: Canopy 1
Vent: Vent 1 open
Test ID: 717009 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 32.1
63 39.6 o
©
80 31.1 -
100 34.0 g 5001
125 27.7 )]
160 28.8 g
200 36.5 §
250 37.7 2
315 36.1 A 40.0
400 33.0 ©
500 32.4 9
630 30.7 3 —_
800 35.8 2 -~
1k 33.8 3 30.0 -~
ke -
1.25k 31.4 g \ y
1.6k 34.3 )
2k 345 /
2.5k 37.5 /7
3.15k 33.5 /
4k 34.8 20.0 /
5k 36.7 /
/7
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 34 ( 0; '1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

G-11




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Closed.
Air temperature: 21 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0252 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 open
Test ID: 712017 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 293 (B
63 422 (b @
©
80 33.7 -
100 34.9 g 5001
125 27.0 )]
160 28.6 g
200 36.6 §
250 37.2 e
315 38.6 A 40.0
400 34.7 © -\/
500 35.9 9
e -7
1k 29-2 '?U 30.0 -~ -
1.25k 26.0 2 \/ - \/
1.6k 37.0 ) /
2k 38.6 /
2.5k 38.4 /7
3.15k 33.7 /
4k 36.7 20.0 /
5k 376 |b /
/7
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 34 ('2; '3} dB

Tested by Building Performance Centre, Napier University, Edinburgh.

G-12




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Closed.
Air temperature: 21.4 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.023 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 2 closed
Test ID: 712083 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 30.2
63 45.0 o
©
80 36.4 -
100 38.1 g 5001
125 294 0
160 30.1 g
200 39.3 §
250 36.8 e -
315 40.4 A 40.0
400 40.9 ©
500 42.9 9
630 39.9 3
800 41.1 % ,
1k 38.0 S 30.0 \— /
1.25k 43.0 c /
1.6k 44.9 N /
2k 44.6 /
2.5k 43.5 )
3.15k 41.9 20.0 ,
4k 495 ' /
5k 42.7
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 42 ('1 ; '2}

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

G-13




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 20.4 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0076 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 343.1 m? Canopy: n/a
Vent: Vent 2 closed
Test ID: 717019 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values == =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 33.7 |b
63 41.6 )
©
80 33.2 -
100 35.9 g 5001
125 28.9 )]
160 30.5 g
200 38.1 §
250 40.0 2
315 39.6 O 40.0 - D
400 36.2 ©
500 35.0 9
630 33.1 3 -~
800 39.1 2 /
1k 374 3 30.0 /
1.25k 40.6 g v Vi
1.6k 42.3 )
2k 40.4 /
2.5k 41.1 /
3.15k 42.7 0.0 /
4k 44.3 | /7
5k 47.9 /
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 39 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 20.5 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0075 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: Canopy 2
Vent: Vent 2 closed
Test ID: 717023 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 33.2 b
63 41.9 m
©
80 33.8 -
100 36.5 g 5001
125 29.3 @]
160 30.9 g
200 38.3 §
250 40.6 8
315 40.6 O 40.0 _—
400 37.1 ©
500 35.6 9
630 33.1 9
800 38.6 2
1k 40.4 3 30.0
1.25k 445 g v 7
1.6k 44 4 1) /
2k 41.8 /
2.5k 41.6 /
3.15k 45.4 .,
4k 46.4 200 7
5k 52.1 /
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 40 ( 0; '2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

G-15




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Closed.
Air temperature: 21.4 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.023 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 2 open
Test ID: 712082 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 30.1
63 41.2 o
©
80 32.7 -
100 34.7 g 5001
125 274 )]
160 27.9 g
200 36.5 §
250 35.0 e
315 35.0 A 40.0
400 34.5 ©
500 36.4 9
630 33.9 3
800 36.8 2 -~ 7t__ -
1k 29.9 3 30.0 -~
1.25k 27.7 g \/ - N
1.6k 34.5 ) /
2k 34.6 /
2.5k 35.2 7
3.15k 32.1 ,
4k 38.4 20.0 /
5k 37.4 /
/
/7
10.0 / T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 33 ('1 ; '1}

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

G-16




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 20.4 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0076 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 2 open
Test ID: 717020 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values =— =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 32.6
63 394 o
©
80 30.7 -
100 33.6 g 5001
125 27.3 )]
160 28.6 g
200 36.4 §
250 37.3 e
315 35.5 A 40.0
400 32.6 ©
500 32.1 9
630 30.7 3 / \_
EIR -
. < 30.0
1.25k 33.0 g \ -
1.6k 32.6 ) /
2k 33.5 /
2.5k 36.1 7
3.15k 31.0 ,
4k 31.3 200 /
5k 34.9 /
/
/7
10.0 / T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 33 ( 0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 20.5 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0075 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 343.1 m? Canopy: Canopy 2
Vent: Vent 2 open
Test ID: 717024 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values == =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 323 |b
63 39.7 o
©
80 31.2 -
100 34.0 g 5001
125 27.6 )]
160 28.8 g
200 36.6 §
250 37.9 2
315 36.2 O 40.0 -
400 33.3 ©
500 32.6 9
630 30.9 3
800 35.7 2
1k 33.3 3 30.0
1.25k 30.3 g \
1.6k 34.8 )
2k 35.2
2.5k 37.9 /7
3.15k 34.5 /
4k 35.5 20.0 /
5k 38.3 /
/7
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 34 ( 0; '1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 20.5 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0075 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: Canopy 3
Vent: Vent 3 closed
Test ID: 717027 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
Measured values == =Shifted Reference Curve
70.0
Frequency Domnt 60.0
Hz dB
50 334 b
63 41.5 m
©
80 33.1 -
100 35.8 g 5001
125 28.9 @]
160 30.3 g
200 37.9 S
250 39.8 8
315 38.8 0O 40.0
400 35.2 T N/ _ .
500 341 9
630 31.7 9
soko 36.2 2 //
1 35.7 3 30.0 /
1.25k 38.5 g v /
1.6k 39.8 1) V4
2k 36.8
2.5k 41.9 /
3.15k 45.4 20.0 /
4k 46.4 ' /
5k 51.2 V4
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 37 ( 0; '1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 20.5 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0075 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: Canopy 3
Vent: Vent 3 open
Test ID: 717028 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
0.0 Measured values =— = Shifted Reference Curve
60.0 -
Frequency Domnt
Hz dB
50 323 |[b
o | a8 | °
. =
100 34.3 E 50.01
125 27.8 a
160 29.0 8
200 36.8 &
250 38.2 2
315 36.6 0 40.0 4
400 33.7 o
500 32.8 it
630 31.1 3 _-
800 35.7 2 ~
1k 33.2 8 30.0 —  —
1.25k 31.4 = 7
1.6k 34.2 n
2k 34.0 /
2.5k 38.5 /7
3.15k 36.9 20.0 /
4k 33.9 /
5k 35.0 /
V4
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 34 ( 0; '1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 20.6 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.007 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 4 closed
Test ID: 717031 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
0.0 Measured values =— = Shifted Reference Curve
60.0 -
Frequency Domnt
Hz dB
50 333 |[b
AR
. =
100 37.4 E 50.01
125 29.7 a
160 31.8 8
200 39.3 &
250 41.5 g
315 42.7 0 40.0 1
400 38.3 o
500 36.5 et
630 34.9 3
800 39.8 2
1k 40.0 8 30.0 ;
1.25k 43.5 = 4/
1.6k 441 &n /
2k 41.7 /
2.5k 41.0 /
3.15k 42.3
20.0 7
4k 44.2 7
5k 43.7 /
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 40 ( 0; '1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 20.6 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.007 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: Canopy 4
Vent: Vent 4 closed
Test ID: 717035 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
20.0 Measured values =— = Shifted Reference Curve
60.0 -
Frequency Domnt
Hz dB
50 334 |b
o | si| °
. =
100 37.6 g 9001
125 29.7 a
160 31.9 8
200 39.1 &
250 41.4 2
315 42.4 o 40.0 1
400 38.1 o
500 36.4 it
630 34.0 3
800 39.3 2
1k 41.6 I 300
1.25k 44.0 = /
1.6k 445 n /
2k 42.2
2.5k 43.8 /
3.15k 454 20.0 /s
4k 46.1 /
5k 46.3
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 41 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 20.6 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.007 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: Canopy 4
Vent: Vent 4 open
Test ID: 717036 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
20.0 Measured values =— = Shifted Reference Curve
60.0 -
Frequency Domnt
Hz dB
50 325 .
o | s | °
. =
100 34.5 g 9001
125 27.7 a
160 29.3 3
200 37.1 &
250 38.6 2
315 36.9 o 40.0 1
400 33.9 3 /\/
500 33.1 3 1
630 31.3 3 -
800 35.2 2
1k 31.8 I 300 -
1.25k 29.6 = /
1.6k 36.8 ) /
2k 36.9 ’
2.5k 39.6
3.15k 37.4 20.0 /
4k 39.0 /
5k 39.9 /
/7
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 35 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 20.6 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.007 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 5 open
Test ID: 717032 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
0.0 Measured values =— = Shifted Reference Curve
60.0 -
Frequency Domnt
Hz dB
50 322 |b
AR
. =
100 34.0 E 50.01
125 27.5 a
160 29.0 3
200 36.9 &
250 38.1 2
315 36.2 0 40.0 4
400 33.3 o
500 32.6 et
630 31.2 3 —_ —
800 36.3 2 ~
1k 34.5 8 30.0 —  —
1.25k 33.1 = 7
1.6k 35.3 o
2k 35.2 /
2.5k 37.0 /7
3.15k 32.9 20.0 /
4k 35.3 /
5k 37.0 /
V4
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 34 ( 0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 20.6 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0067 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: Canopy 5
Vent: Vent 6 closed
Test ID: 717041 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
0.0 Measured values =— =—Shifted Reference Curve
60.0 -
Frequency Domnt
Hz dB
50 329 [b
o | o | S
. =
100 37.3 g 9001
125 29.7 a
160 31.2 3
200 38.9 &
250 41.3 2
315 41.1 o 40.0 1 —_ - = -
400 37.0 o
500 36.2 3 _
630 34.6 3 /
800 38.5 2 /
1k 38.5 S 30.0 ;
1.25k 41.4 = 4/
1.6k 43.1 n /
2k 41.7 /
2.5k 42.7 /
3.15k 43.9 e
4k 45.9 20.0 -
5k 47.0 /
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 40 ( 0; '2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 20.6 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0067 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: Canopy 5
Vent: Vent 6 open
Test ID: 717042 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
20.0 Measured values =— = Shifted Reference Curve
60.0 -
Frequency Domnt
Hz dB
50 32.0 .
o | s | °
. =
100 34.4 g 9001
125 27.8 a
160 29.1 8
200 37.1 &
250 38.4 2
315 36.5 o 40.0 1
400 335 o
500 33.2 3 __/_\/
630 32.0 3 <
800 35.9 S >
1k 33.8 8 30.0
1.25k 31.9 = /
1.6k 36.1 ) /
2k 35.8 ’
2.5k 38.4
3.15k 34.2 20.0 /
4K 36.0 /
5k 37.1 /
/7
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 35 ('1; '1} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 21 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0044 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Overframe A closed
Test ID: 717074 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
20.0 Measured values =— = Shifted Reference Curve
60.0 -
Frequency Domnt
Hz dB
50 332 |[b
o | 3s | °
. =
100 35.3 g 9001
125 27.9 a
160 31.1 8
200 38.5 &
250 39.0 2 — -
315 40.9 o 40.0 1
400 38.3 o
500 35.7 it
630 31.4 3
800 37.0 2
1k 38.8 I 300
1.25k 48.3 = /
1.6k 48.6 n /
2k 44.6
2.5k 45.9 /
3.15k 47.7 20.0 /s
4k 43.4 /
5k 54.0
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 41 ('2; '4} dB

Tested by Building Performance Centre, Napier University, Edinburgh.

G-27




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 21 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0044 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Overframe A open
Test ID: 717075 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
0.0 Measured values =— = Shifted Reference Curve
60.0 -
Frequency Domnt
Hz dB
50 32.2 .
AR
. =
100 33.0 E 50.01
125 26.4 o
160 29.4 3
200 37.0 &
250 33.7 2
315 29.5 0 40.0 1
400 27.8 Q
500 30.1 et -_-
630 30.1 B
800 34.3 2
1k 35.2 S 30.0
1.25k 42.6 S
1.6k 44.4 o
2k 42.4 7
2.5k 45.7 /
3.15k 47.7 20.0 /
4k 43.5 /
5k 53.9
/7
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 36 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 14/7/2005 Test Sample: Window D Closed.
Air temperature: 21.6 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0096 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
(Condition D1)
Test ID: 714025 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
20.0 Measured values == = Shifted Reference Curve
60.0 -
Frequency Domnt
Hz dB
50 299 [B
AR
. =
100 37.0 g 200
125 30.6 o
160 26.1 3
200 33.8 &
250 30.1 ka \ / f'/\
315 36.8 o 400
400 40.3 2 /\/V
500 43.8 3 P
630 44.7 B /
800 36.8 2 /
1k 395 S 30.0
1.25k 37.1 c 7
1.6k 41.9 N /
2k 42.3 /
2.5k 42.4 /
3.15k 43.0 20.0 1 7
4k 43.7
5k 42.0 /
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 40 ('1 ; '3}

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 14/7/2005 Test Sample: Window D Closed.
Air temperature: 21.7 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.009 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
(Condition D2)
Test ID: 714031 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
80.0 Measured values == =Shifted Reference Curve
70.0
Frequency Domnt
Hz dB
50 293 [B
s ol Eel €
. =
100 375 g 600
125 31.1 o
160 26.6 3
200 335 &
250 30.3 2
315 39.0 o 500
400 43.7 Q
500 44.8 et
630 46.9 B
800 41.8 2 \
1k 44.9 S 40.0
1.25k 43.5 S
1.6k 48.0 n
2k 48.9
2.5k 47.3 Vof
3.15k 45.0 300 - /
4k 47.3
5k 50.5
/7
/
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 44 ('2; '5} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 14/7/2005 Test Sample: Window D Closed.
Air temperature: 22.1 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0078 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
(Condition D3)
Test ID: 714080 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
80.0 Measured values == = Shifted Reference Curve
70.0 -
Frequency Domnt
Hz dB
50 280 [B
A
. =
100 38.0 E 60.0
125 31.1 o
160 26.7 3
200 33.9 &
250 31.2 2 /
315 39.6 S 50.0 N
400 445 3 \/
500 47.4 3 .
630 48.0 3 -
800 432 2 \ _ -
1k 45.8 J 40.0 -
1.25k 45.6 S /
1.6k 50.4 o
2k 51.0 /|
2.5k 49.3
3.15k 47.0 30.0 4
4k 49.2
5k 53.3
/7
/
20.0 T T ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 45 ('2; '5} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 14/7/2005 Test Sample: Window D Closed.
Air temperature: 22.1 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.008 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
(Condition D4)
Test ID: 714086 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
20.0 Measured values == =Shifted Reference Curve
60.0 -
Frequency Domnt
Hz dB
50 306 |B
o | wi " S
. =
100 401 g 200
125 32.8 o
160 25.8 8
200 33.8 &
250 29.5 2 - - = T
315 38.6 o 400 =
400 40.3 0 -
500 43.2 et /
630 45.9 B [/
800 39.9 S
1k 42.2 8 300 V
1.25k 41.3 = \/ /
1.6k 46.3 n /
2k 45.4 /
2.5k 441 7
3.15k 42.9 20.0 1 /
4k 443
5k 45.6
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 42 ('1 ; '4} dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 14/7/2005 Test Sample: Window D-2 Open 0.05 m?
Air temperature: 21.6 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0096 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
(Condition D1)
Test ID: 714027 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values == =Shifted Reference Curve
50.0 -
Frequency Domnt
Hz dB
50 269 [B
c o e
. =
100 24.6 g 400
125 18.2 o
160 17.8 8
200 213 &
250 15.0 2 \
315 16.1 o 300
400 21.6 Q
500 26.5 et
630 241 B
800 14.1 S A /\ /
1k 19.4 < 20.0
1.25k 17.9 g / v </~ v
1.6k 22.8 n
2k 18.6 -
2.5k 16.8 /
3.15k 18.3
4k 215 1001 /
5k 22.9 7
/
/
0.0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 19 ('1; '1}

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 14/7/2005 Test Sample: Window D-2 Open 0.05 m?
Air temperature: 21.7 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.009 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
(Condition D2)
Test ID: 714062 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
80.0 Measured values == =Shifted Reference Curve
70.0
Frequency Domnt
Hz dB
50 288 [B
o | a !l c
. =
100 375 g 600
125 31.2 o
160 26.6 3
200 335 &
250 304 2
315 39.0 o 500
400 43.8 Q
500 44.7 et
630 46.9 B
800 417 2 \
1k 447 I 400
1.25k 43.4 S
1.6k 48.2 n
2k 48.9
2.5k 47.2 Vo
3.15k 45.2 300 - /
4k 47.3
5k 50.5
/7
/
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 44 ('2; '5} dB

Tested by Building Performance Centre, Napier University, Edinburgh.

H-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 14/7/2005 Test Sample: Window D-2 Open 0.05 m?
Air temperature: 22 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.008 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
(Condition D3)
Test ID: 714072 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values == =Shifted Reference Curve
50.0 -
Frequency Domnt
Hz dB
50 20.9 .
ool e
. =
100 251 g 400
125 18.0 o
160 18.0 8
200 21.4 &
250 15.3 2 \
315 16.3 o 300
400 225 Q
500 27.5 et
630 24.7 B
800 14.7 S A A /
1k 20.4 < 20.0 ~
1.25k 19.6 g / \J - NS
1.6k 24.0 o ~
2k 19.8 -
2.5k 17.6 /
3.15K 19.1 10.0 /
4k 23.0 /7
5k 24.5 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 20 ('1 ; '1}

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

H-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 14/7/2005 Test Sample: Window D-2 Open 0.05 m?
Air temperature: 22.1 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.008 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
(Condition D4)
Test ID: 714088 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values == =Shifted Reference Curve
50.0 -
Frequency Domnt
Hz dB
50 289 [B
AN
. =
100 271 g 400
125 19.7 o
160 19.5 8
200 205 &
250 13.3 2 \
315 14.7 o 300
400 20.0 Q
500 26.4 et
630 22.5 B
800 13.9 S
1k 18.9 8 20.0 \—) A\ -t
1.25k 17.7 S >,/_ —_ -
1.6k 20.6 77 \/
2k 17.3 —~
2.5k 15.1 -
3.15k 16.7 10.0 | /
4k 20.5 /
5k 21.6 /7
/
/
0.0 R4 : : :
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 18 ('1; '1}

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

H-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 14/7/2005 Test Sample: Window D-3 Open 0.05 m?
Air temperature: 21.6 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0096 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
(Condition D1)
Test ID: 714024 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values == =Shifted Reference Curve
50.0 -
Frequency Domnt
Hz dB
50 275 |B
o | ol S
. =
100 251 g 400
125 18.4 o
160 18.3 8
200 21.0 &
250 15.5 2 \
315 19.0 o 300
400 24.7 Q
500 25.4 et
630 20.1 B
800 145 2 \/\ L // \ _— =
1k 20.7 S 20.0 -~/
1.25k 25.8 £ —/ \/ _ - v
1.6k 24.3 N
2k 23.8 /
2.5k 24.1 /
3.15k 21.0 10.0 - /7
4k 23.7 /
5k 28.0 /
/
7
0.0 - T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 22 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.

H-9




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 14/7/2005 Test Sample: Window D-3 Open 0.05 m?
Air temperature: 21.7 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.009 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
(Condition D2)
Test ID: 714066 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values == =Shifted Reference Curve
50.0 -
Frequency Domnt
Hz dB
50 281 [B
o ol °
. =
100 25.2 g 400
125 18.6 o
160 18.8 3
200 21.4 & \
250 16.2 2
315 20.1 o 300
400 25.9 Q
500 26.0 et
630 20.5 B
800 14.8 S A
1k 21.6 < 20.0
1.25k 28.8 g — \/ -
1.6k 25.9 & /
2k 25.0 /
2.5k 25.0 s
3.15k 21.2
4K 238 1009 /
5k 28.3 /
/
V4
0.0 /_ ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 23 ('1 ; '3} dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 14/7/2005 Test Sample: Window D-3 Open 0.05 m?
Air temperature: 22 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.008 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
(Condition D3)
Test ID: 714076 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values == = Shifted Reference Curve
50.0 -
Frequency Domnt
Hz dB
50 274 |B
A
. =
100 26.0 E 40.0
125 18.7 o
160 19.0 3
200 215 &
250 16.5 2
315 20.6 o 300
400 26.2 Q
500 26.6 3
630 20.9 B —_———
800 14.9 2 A //
1k 225 S 20.0
—/ -
1.25k 29.2 g \/ y;
1.6k 26.3 o
2k 25.8 /
2.5k 26.3 /7
3.15k 22.9 10.0 /
4k 24.9 /
5k 29.2 /
/7
/
0.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 24 ('2; '3}

dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 14/7/2005 Test Sample: Window D-3 Open 0.05 m?
Air temperature: 22.1 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.008 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
(Condition D4)
Test ID: 714092 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values == =Shifted Reference Curve
50.0 -
Frequency Domnt
Hz dB
50 296 |B
Y
. =
100 28.8 g 400
125 20.5 o
160 19.0 8
200 20.7 & \
250 138.2 2
315 17.9 o 300
400 23.6 Q
500 24.8 et
630 18.9 B
800 14.6 S —_———
1k 20.6 8 200 ~) -
1.25k 27.8 E _ /v
1.6k 24.3 N
2k 23.7 /
2.5k 24.2 /
3.15k 20.6 10.0 - /7
4k 22.3 /
5k 26.6 /
/
7
0.0 - T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 22 ('1 ; '3} dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 14/7/2005 Test Sample: Window D-2 Open 0.10 m?
Air temperature: 21.6 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0096 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
(Condition D1)
Test ID: 714028 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values == =Shifted Reference Curve
50.0 -
Frequency Domnt
Hz dB
50 264 (B
63 32.0 @
80 22.9 s
100 23.0 g 400
125 16.5 o
160 16.4 8
200 19.1 &
250 12.6 2 \
315 13.1 o 300
400 19.0 Q
500 22.3 et
630 23.5 B
800 138 2 //\
1k 17.0 I 200 A
1.25k 15.2 S
1.6k 20.9 o \%\:f
2k 15.7 -~
2.5k 15.6 -1
3.15k 16.1 10.0 - /
4k 18.7 /
5k 19.1 /
/
0.0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 17 ('1; '1} dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 14/7/2005 Test Sample: Window D-2 Open 0.10 m?
Air temperature: 21.7 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.009 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
(Condition D2)
Test ID: 714063 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values =— =Shifted Reference Curve
50.0 -
Frequency Domnt
Hz dB
50 264 |B
63 32.1 @
80 23.0 s
100 22.7 £ 4001
125 16.2 a
160 16.4 8
200 18.9 &
250 12.8 2
315 13.2 8 30.0 1
400 19.7 o
500 22.6 it
630 24.3 3
800 14.1 2
1k 17.6 I 200 A
1.25k 15.8 =
1.6k 21.0 o \_—f
2k 15.5 -~
2.5k 15.5 -
3.15k 15.7 10.0 /
4k 18.5 /
5k 18.8 »
/
/
0-0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 17 ( 0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

H-14




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Untensioned.
Air temperature: 20.5 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9961 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
(Frame and light seals removed)
Test ID: 718042 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
60.0 Measured values == =Shifted Reference Curve
50.0 -
Frequency Domnt
Hz dB
50 30.7 .
o lasl ®
. =
100 32.5 g 400
125 27.0 o
160 26.3 3
200 25.7 &
250 324 2 / ~—
315 31.7 a 300 \ — D
400 32.0 I \< /
500 31.8 3 1
630 28.1 B /
800 26.7 S /
1k 26.0 8 20.0
1.25k 28.6 c 7
1.6k 34.8 N /
2k 35.1 /
2.5k 31.4 /
3.15k 29.7 10.0 - 7
4k 31.7
5k 38.5 /
0.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 30 ( 0; '1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Untensioned.
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0024 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
(Bottom light seal removed)
Test ID: 719036 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
20.0 Measured values == = Shifted Reference Curve
60.0 -
Frequency Domnt
Hz dB
50 33.6 .
A
. =
100 33.5 E 50.0
125 29.2 o
160 25.4 3
200 23.0 &
250 39.7 2
315 39.2 o 400
400 40.8 2 \//
500 40.0 3 —t——-
630 32.4 3 =
(2]
800 33.3 S - ~
1k 34.4 3 30.0 7
1.25k 32.1 S /
1.6k 38.5 o
2k 43.1 /7
2.5k 43.6 4
3.15k 36.9 20.0 | /
4k 38.0 /
5k 47.3
/7
/
10.0 ‘ ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 36 ('1 ; '3}

dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Untensioned.
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0024 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
(Top and bottom light seals removed)
Test ID: 719038 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
20.0 Measured values == =Shifted Reference Curve
60.0 -
Frequency Domnt
Hz dB
50 33.1 .
o |awsl °
. =
100 32.7 E 50.0
125 28.3 o
160 24.4 3
200 228 &
250 38.0 2 \
315 37.5 S 40.0 r\
400 39.4 o
500 38.5 et
630 32.6 3 - —_——
800 325 5 — \
1k 32.9 3 30.0 — vV
1.25k 29.0 S /
1.6k 35.9 o
2k 40.7 /
2.5k 41.3 /7
3.15k 34.1 20.0 | /
4k 36.4 /
5k 44.8 /
/7
/
10.0 ‘ ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 34 ('1 ; '2}

dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Untensioned.
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0026 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
(Light seals removed)
Test ID: 719040 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
20.0 Measured values == =Shifted Reference Curve
60.0 -
Frequency Domnt
Hz dB
50 33.1 .
AR
. =
100 32.9 g 200
125 28.5 o
160 24.7 3
200 229 &
250 38.2 2 /
315 38.0 o 400 \
400 39.9 Q
500 38.4 et
630 31.0 B _——
800 32.9 S -~ Y
1k 34.2 8 30.0 = V
1.25k 29.2 E /
1.6k 34.6 N
2k 39.1 /
2.5k 40.3 Vb
3.15k 34.4 200 - /
4k 349 /
5k 43.0 /
/7
/
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

D2m,nT,w (C;Ctr) 34 ('1 ; '2} dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Untensioned.
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0026 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
(Frame and light seals removed)
Test ID: 719042 Loudspeaker Configuration: L6 i
Measured D,,, ,r dB
0.0 Measured values =— = Shifted Reference Curve
60.0
Frequency Domnt
Hz dB
50 31.9 .
B | 0| °
. =
100 31.7 g 9001
125 26.9 a
160 23.8 3
200 225 &
250 33.7 2
315 33.3 o 40.0 1
400 33.6 o
500 34.7 et
630 29.6 3
800 30.2 S /\/\4 _ -7 T
1k 29.1 < 30.0 =
1.25k 28.9 g -
1.6k 36.1 n /
2k 40.0 /
2.5k 40.2 /
3.15k 35.9 20.0 ,
4k 34.3 /
5k 43.9 /
/
V4
10.0 /_ ‘ ‘ ‘
63 125 250 500 1k 2k 4k
Frequency (Hz)

D2m,nT,w (C;Ctr) 33 ('1 ; '3}

dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 22/6/2005 Test Sample: Wall
Air temperature: 20.1 °C Area of window unit, S: 8.64 m?
Air humidity: 312 % Window mass per unitarea:  289.35 kg/m*> =
Atmospheric pressure: 1.0107 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 622001 Loudspeaker Configuration: L1 i
: Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
g 90.0
=
Frequency Do.otmnt 80.0
Hz dB
50 41.5 —
63 55.1 S /
80 46.8 ;
100 48.0 £ 70.0 1
125 39.4 .
160 34.4 @
200 37.2 £
250 42,5 5
315 51.1 E 60.0
400 54.7 5
500 57.3 § _—-
630 53.5 >
800 62.0 2
1k 62.2 S 500 1
1.25k 66.9 S
1.6k 67.6 S
2k 69.7 @
2.5k 70.4 b
3.15k 71.4 b 40.0
4k 73.4 B
5k 74.4 B
30.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 56 (-3; -8) dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A Closed.
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m®* =
Atmospheric pressure: 1.0112 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 628001 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency | Dooimnt 60.0
Hz dB
50 344 &
63 40.1 )
80 32.2 3
100 39.1 £ 50.0 1
125 32.9 S
160 23.7 <
200 241 £
250 33.1 oy
315 33.1 5 40.0 - - -
400 343 5 -
500 40.5 3 ~
630 41.7 o
800 44.9 2 /
1k 44.8 < 300 1
1.25k 44.1 o 7
1.6k 41.8 o
2k 40.4 @
2.5k 39.4 /
3.15k 42.4 20.0 7
4k 48.6
5k 49.8 /
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 40 (-2; -4) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

Ji1-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Closed.
Air temperature: 18.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m®* =
Atmospheric pressure: 0.9984 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 705001 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency | Dooimnt 60.0
Hz dB
50 40.5 &
63 42.3 S
80 33.5 3
100 395 £ 50.0 1
125 37.5 S
160 31.4 <
200 24.6 £
250 32.1 oy
315 32.8 =400 |
400 41.8 5
500 42.7 § -~
630 36.3 - /4
800 41.9 2
1k 44.3 < 300 1
1.25k 48.6 °
1.6k 46.3 g
2k 46.5
2.5k 415 /
3.15k 39.7 20.0 /s
4k 48.4 /
5k 54.6
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 41 (-1; -4) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J1-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C Closed.
Air temperature: 20.4 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m®> =
Atmospheric pressure: 1.0282 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original A
Vent: Closed
Test ID: 711001 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 38.6 &
63 45.4 S
80 35.4 3
100 39.1 £ 50.0 1
125 32.1 S
160 35.9 <
200 35.7 £
250 30.6 @
315 35.3 =400 | - -
400 37.8 5
500 39.6 3 _
630 31.6 5 /
800 41.3 2 v
1k 38.2 < 300 1
1.25k 44.8 o 7
1.6k 43.2 s /
2k 441 /
2.5k 38.6 /
3.15k 39.7 20.0 7
4k 43.4
5k 41.5 /
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 40 (-2; -3)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J1-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D Closed.
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m®* =
Atmospheric pressure: 1.0185 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 713002 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 341 B
63 443 S
80 34.2 ;
100 40.7 £ 50.0 1
125 38.7 .
160 32.8 @
200 36.3 £ \
250 30.3 5
315 42.0 = 400 M\ — /. ——
400 41.4 5 —
500 343 E -~ S\/L
630 41.7 > -~
800 42.2 & /
1k 394 S 300 1 /
1.25k 38.7 © )
1.6k 345 S
2k 41.3 @ /
2.5k 40.4 /
3.15K 455 0.0 /
4k 46.0 V4
5k 46.8 /
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 39 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J1-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Closed.
Air temperature: 20.2 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m®> =
Atmospheric pressure: 0.996 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 718001 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 70.0
Hz dB
50 44.6 &
63 40.1 o
80 35.3 e
100 43.2 £ 60.0 1
125 43.0 S
160 39.2 )
200 30.5 £
250 36.2 o
315 49.0 = 500 | -
400 51.8 5
500 50.6 3
630 51.6 -
800 53.3 2
1k 52.8 S 400 -
1.25k 53.8 B
1.6k 52.1 q
2k 47.7 @
2.5k 47.4
3.15k 52.2 30.0
4k 57.0
5k 58.0
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 49 (-2; -5)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J1-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Closed.
Air temperature: 20.3 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m®> =
Atmospheric pressure: 1.0023 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 719015 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 70.0
Hz dB
50 45.5 B &
63 44.7 S
80 33.1 3
100 404 £ 60.0 1
125 40.9 S
160 37.3 <
200 28.4 £
250 40.9 @
315 45.7 = 500 |
400 47.6 5
500 48.1 3
630 48.9 5
800 49.2 2
1k 52.6 S 400 |
1.25k 53.7 °
1.6k 57.3 o
2k 55.5 @
2.5k 50.3
3.15K 43.3 300 /
4k 491 | /7
5k 52.4 /
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 49 (-3; -6) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J1-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Closed.
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m* =
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a A
Vent: n/a
Test ID: 720014 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 70.0
Hz dB
50 45.5 B &
63 40.0 S
80 37.1 3
100 44.0 £ 60.0 1
125 42.0 S
160 38.1 <
200 36.6 £
250 34.2 @
315 45.3 = 500 |
400 46.7 5 AL
500 50.5 3 -
630 45.0 5 >
800 42.8 2 -~
1k 43.4 400 - /
1.25k 53.4 ° /
1.6k 55.6 o
n
2k 54.0 /
2.5k 48.3
3.15k 44.3 30.0 /
4k 476 ' /
5k 52.9 /7
/
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 47 (-1;-3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J1-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 22/6/2005 Test Sample: Wall
Air temperature: 20.1 °C Area of window unit, S: 8.64 m?
Air humidity: 312 % Window mass per unitarea:  289.35 kg/m?
Atmospheric pressure: 1.0107 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 622002 Loudspeaker Configuration: L2 i
: Measured Dg g1, n7 dB
Measured values = =—Shifted Reference Curve
. 90.0
X
Frequency Do.otmnaT 80.0
Hz dB
50 39.2 .
63 43.4 Q
80 44.9 e
100 43.6 £ 70.0
125 42.6 S
160 39.7 S
200 415 2
250 42.9 S
315 46.5 E 60.0
400 53.4 5 - —
500 57.1 3
630 59.9 3
800 66.1 3
1k 65.5 _,g 50.0
1.25k 67.9 e
1.6k 7.7 o
2k 73.6 @
2.5k 74.8
3.15k 75.7
4k 78.0 40.0
5k 787 |b
30.0 ‘ ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 58 (-2; -7) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J2-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A Closed.
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0102 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628033 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency | Dooimnt 70.0
Hz dB
50 28.4 &
63 37.2 S
80 36.5 3
100 37.0 £ 60.0 1
125 34.3 S
160 28.2 <
200 25.9 £
250 33.2 oy
315 39.3 = 500 |
400 37.6 5
500 40.1 §
630 41.2 5
800 43.1 2
1k 46.0 S 400 |
1.25k 46.0 °
1.6k 46.7 s /
2k 48.3 /
2.5k 46.1
3.15k 40.9 30.0 /)
4k 46.5
5k 50.3 \(/
/
/7
20.0 / T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 43 (-2; -5) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J2-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window B Closed.
Air temperature: 18.9 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9982 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705006 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency | Dooimnt 60.0
Hz dB
50 34.2 &
63 41.1 S
80 34.6 3
100 37.0 £ 50.0 1
125 36.1 S
160 31.9 <
200 275 £
250 33.3 oy
315 41.8 = 400 |
400 38.0 5
500 37.1 §
630 39.3 5
800 40.4 2
1k 41.4 < 300 1
1.25k 43.8 °
1.6k 46.2 o
2k 50.1 @
2.5k 48.1
3.15k 40.2 20.0
4k 42.8
5k 54.2
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCyr) 41(0;-3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J2-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window C Closed.
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0278 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711027 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 33.1 &
63 41.8 S
80 35.0 3
100 371 £ 50.0 1
125 33.9 S
160 33.4 <
200 36.6 £
250 34.9 @ (- - = =
315 38.7 =400 |
400 38.6 5 >
500 40.2 3 /
-
630 35.4 5 /
800 415 2
1k 40.9 T 300 | 7
1.25k 45.0 e /
1.6k 44.9 g /
2k 45.3 /
2.5k 45.3 7
3.15k 43.5 20.0 7
4k 421
5k 40.1
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 42 (-1; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J2-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Closed.
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718015 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 70.0
Hz dB
50 40.1 &
63 42,5 S
80 37.2 3
100 408 £ 60.0 1
125 39.2 S
160 39.3 <
200 33.1 £
250 385 5 -
315 47.6 £ 50.0 - -
400 44.9 5 -
500 46.1 3
630 52.8 5
800 55.9 2
1k 51.4 S 400 |
1.25k 59.7 °
1.6k 54.3 o
2k 53.9 @
2.5k 541
3.15k 52.4 30.0
4k 52.7
5k 54.7
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 51 (-2; -5) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J2-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Closed.
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0024 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 719029 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 70.0
Hz dB
50 39.9 &
63 44.4 cJ
80 33.2 3
100 39.1 £ 60.0 1
125 37.7 S
160 371 <
200 29.3 £
250 421 oy
315 47.7 = 500 |
400 42.2 5
500 451 3
630 47.4 5
800 50.2 2 /
1k 51.6 S 400 | /
1.25k 56.9 °
1.6k 54.5 b i
2k 574
2.5k 52.6
3.15k 44.3 30.0 / \
4k 48.6 7
5k 58.8
/
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 48 (-2; -5) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J2-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Closed.
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 720042 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnT 70.0
Hz dB
50 39.9 —
63 40.4 S
80 38.7 ;
100 42.2 £ 60.0 1
125 38.5 .
160 36.5 @
200 38.4 £
250 36.7 5
315 46.8 E 50.0 N
400 49.9 5
500 44.4 § -
630 46.6 >
800 41.8 2
1k 42.6 g 40.0 -
1.25k 54.6 S
1.6k 54.2 b
2k 54.2 v 4
2.5k 49.5 /
3.15k 41.8 30.0 /
4k 50.3 /
5k 48.9 y
/
20.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 46 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J2-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 22/6/2005 Test Sample: Wall
Air temperature: 20.1 °C Area of window unit, S: 8.64 m?
Air humidity: 312 % Window mass per unitarea:  289.35 kg/m?
Atmospheric pressure: 1.0107 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 622003 Loudspeaker Configuration: L3 ]
: Measured Dg g1, n7 dB
Measured values =— =—Shifted Reference Curve
. 90.0
X
Frequency Do.otmnaT 80.0
Hz dB
50 39.3 .
63 40.8 Q
80 46.6 e
100 42.9 £ 70.0
125 37.8 S
160 40.0 S
200 42.1 2
250 42.2 S
315 45.5 E 60.0
400 52.1 5
500 56.4 3 T
630 59.7 3
800 67.7 3
1k 67.3 _,g 50.0
1.25k 69.1 e
1.6k 72.1 g /
2k 73.7 /
2.5k 74.2
3.15k 75.1 40.0 /
4k 775 |b |
5k 78.0 |b /7
/
30.0 ‘ ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 57 (-2; -7) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J3-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Closed.
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0095 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628049 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 29.2 &
63 37.8 S
80 33.8 3
100 35.2 £ 50.0 1
125 32.9 S
160 27.0 <
200 26.3 £
250 33.2 @ ~— - - ==
315 38.1 £ 400 - -
400 37.2 5 ~
500 40.5 3 /
630 41.6 5 /
800 43.3 2
1k 44.3 T 300 | 4
1.25k 46.0 °
1.6k 47.3 g
2k 47.4 /
2.5k 44.8 7
3.15k 42.4 20.0 7
4k 48.3
5k 52.8
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 42 (-1; -4) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J3-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Closed.
Air temperature: 19.3 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9974 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705011 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency | Dooimnt 60.0
Hz dB
50 37.0 &
63 41.4 S
80 34.5 3
100 36.0 £ 50.0 1
125 36.0 S
160 31.8 <
200 27.9 £
250 32.1 oy
315 41.2 = 400 |
400 39.0 5
500 36.2 §
630 37.1 5
800 37.8 2
1k 38.3 < 300 1
1.25k 40.3 °
1.6k 45.7 o
2k 48.2 @
2.5k 47.9
3.15k 40.5 20.0
4k 45.0
5k 56.8
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 40 (-1; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J3-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C Closed.
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0276 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original
Vent: Closed
Test ID: 711040 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 34.8 &
63 42.4 S
80 35.6 3
100 36.6 £ 50.0 1
125 33.6 S
160 33.9 <
200 37.0 c /\—\/
250 35.3 @ - = = =
315 38.5 =400 |
400 40.9 5 -
500 40.5 3 /
-
630 36.0 5 /
800 41.9 2
1k 41.0 T 300 | 7
1.25k 45.1 e /
1.6k 44.5 g /
2k 436 /
2.5k 43.8 7
3.15k 42.3 20.0 7
4k 41.7
5k 45.1
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 42 (-1; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J3-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D Closed.
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0176 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713043 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 28.2 &
63 42.0 S
80 36.3 3
100 375 £ 50.0 1
125 35.3 S
160 33.2 <
200 38.9 £
250 37.8 oy - =
315 43.4 £ 400 -
400 45.6 5 P
500 43.5 3 /
-
630 39.3 5 /
800 46.8 2
1k 43.7 T 300 | 7
1.25k 38.8 e /
1.6k 43.0 g /
2k 43.2 /
2.5k 43.3 7
3.15k 37.0 20.0 7
4k 34.2
5k 42.3
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 42 (-1; 1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J3-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Closed.
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 720041 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 70.0
Hz dB
50 42.0 &
63 37.9 S
80 39.3 3
100 40.7 £ 60.0 1
125 39.6 S
160 37.7 <
200 40.9 £
250 394 oy
315 50.8 = 500 |
400 50.8 5
500 49.2 3
630 53.0 5
800 48.2 2
1k 50.0 S 400 |
1.25k 61.4 °
1.6k 55.5 o
2k 485 @
2.5k 46.9
3.15k 42.7 30.0
4k 51.6
5k 55.5
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 49 (-2; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J3-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 22/6/2005 Test Sample: Wall
Air temperature: 20.1 °C Area of window unit, S: 8.64 m?
Air humidity: 312 % Window mass per unitarea:  289.35 kg/m?
Atmospheric pressure: 1.0106 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 622004 Loudspeaker Configuration: L4 i
: Measured Dg g1, n7 dB
Measured values =— =—Shifted Reference Curve
. 90.0
K
Frequency Do.otmnt 80.0
Hz dB
50 41.0 .
63 50.9 Q
80 46.5 e
100 47.4 £ 70.0
125 42.8 S
160 35.7 S
200 39.5 e
250 45.8 S
315 52.9 E 60.0 -
400 54.9 5
500 53.7 3
630 52.8 3
800 65.9 3
1k 64.8 _,g 50.0 -\
1.25k 66.9 e
1.6k 66.8 q
2k 69.2 @
2.5k 69.6 |b
3.15k 70.7 |b
4k 729 |b 40.0
5k 735 |B
30.0 ‘ ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 57 (-3; -7) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J4-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Closed.
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0091 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628065 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 325 &
63 39.1 o
80 33.7 e
100 37.7 £ 500
125 34.3 S
160 26.1 o
200 30.0 £
250 34.0 > _/
315 34.2 £ 400 1
400 40.5 %
500 38.5 §
630 40.2 5
800 46.4 2
1k 46.6 S 300 1 yZ
1.25k 47.3 T /
1.6k 43.9 (%’ /
2k 41.4
2.5k 38.7 /
3.15k 42.4 20.0 /7
4k 48.7 /
5k 48.8
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnTw(CiCw) 41 (-1; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J4-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Closed.
Air temperature: 19.4 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9978 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705016 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnT 60.0
Hz dB
50 40.3 —
63 42 1 S
80 33.6 ;
100 38.2 £ 50.0 1
125 37.0 .
160 31.8 @
200 26.0 g
250 30.3 E \
315 35.8 5 40.0
400 415 5
500 40.7 §
630 34.7 >
800 44.2 2
1k 42.0 © 30,0 - 4
1.25k 51.0 g /
1.6k 49.8 (%’
2k 48.0 /
2.5k 47.6 /
3.15k 47.2 20.0 ,
4K 516 7
5k 51.2
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 42 (-1; -4) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J4-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Closed.
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0273 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711059 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 36.5 —
63 436 S
80 34.5 ;
100 374 £ 50.0 1
125 34.2 .
160 34.0 @
200 39.9 g
250 30.8 S \ /\
315 32.9 = 400 - = =
400 38.1 5
500 43.8 §
630 32.7 > -~
800 39.1 & /
1k 33.0 S 300 1 /
1.25k 40.8 © )
1.6k 42.8 S
2k 44.9 @ /
2.5k 40.0 /
3.15k 39.2 0.0 /
4k 42.9 V4
5k 40.8 /
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 39 (-1; -3)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

Ja-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Closed.
Air temperature: 21.4 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.023 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 2 closed
Test ID: 712076 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 0.0
Hz dB
50 38.2 —
63 46.2 S
80 37.1 ;
100 412 £ 60.0 1
125 37.1 .
160 35.4 @
200 41.4 £
250 36.2 5
315 40.8 E 50.0
400 41.3 5
500 47.6 §
630 36.6 >
800 4.7 2 B
1k 38.8 S 400 |
1.25k 44.1 S
1.6k 44 4 S
2k 48.5 @
2.5k 42.6 y
3.15k 44.0 ,
4k 46.0 300 4
5k 48.8 /
/
/7
20.0 /_ ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 43 (-1; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J4-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Closed.
Air temperature: 20.3 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718014 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 0.0
Hz dB
50 44.0 —
63 41.4 S
80 36.5 ;
100 415 £ 60.0 1
125 39.9 .
160 40.6 @
200 31.8 g
250 37.5 5
315 46.1 E 50.0
400 49.4 5
500 48.6 §
630 48.9 >
800 53.6 2
1k 55.9 S 400 |
1.25k 56.1 S
1.6k 534 S
2k 50.9 @
2.5k 51.2 /
3.15k 53.1 P
4K 546 30.0 -
5k 57.7 /
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 50 (-2; -5)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J4-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Closed.
Air temperature: 20.3 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0023 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 719028 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 0.0
Hz dB
50 44.6 B
63 45.0 S
80 32.8 ;
100 403 £ 60.0 1
125 40.3 .
160 37.1 @
200 27.7 2
250 38.2 s /
315 45.3 £ 500 PSS
400 46.1 5 .
500 46.5 §
630 45.7 > -~
800 47.7 & /
1k 54.8 S 400 | /
1.25k 52.6 S
1.6k 53.5 S
2k 55.1 @ /
2.5k 52.9 /
3.15k 49.2
4k 49.2 30.0 /s
5k 53.2 /
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 49 (-3; -7) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J4-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Closed.
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 720028 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 0.0
Hz dB
50 36.7 b
63 40.0 S
80 36.6 ;
100 442 £ 60.0 1
125 40.9 .
160 38.0 @
200 36.7 £
250 32.7 5
315 44.0 E 50.0
400 49.0 5
500 48.6 §
630 44.3 >
800 44.0 2
1k 42.0 S 400 1
1.25k 54.4 S
1.6k 545 S
2k 53.9 @
2.5k 48.8
3.15k 44.8 30.0
4k 48.7
5k 48.7
20.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 46 (-1; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J4-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 22/6/2005 Test Sample: Wall
Air temperature: 20.1 °C Area of window unit, S: 8.64 m?
Air humidity: 312 % Window mass per unitarea:  289.35 kg/m?
Atmospheric pressure: 1.0106 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 622005 Loudspeaker Configuration: L5 i
: Measured Dg g1, n7 dB
Measured values =— =—Shifted Reference Curve
) 90.0
X
Frequency Do.otmnt 80.0
Hz dB
50 39.4 .
63 48.2 Q
80 47.4 - /
100 45.8 g 70.0
125 40.4 S
160 38.8 s
200 40.5 2
250 41.3 S
315 48.6 E 60.0
400 55.5 5
500 54.6 3 _
630 49.9 3
800 65.2 3
1k 62.8 _,g 50.0
1.25k 67.5 °
1.6k 65.9 o
2k 72.8 @ v 4
2.5k 734 |b /
3.15k 742 |b 40.0 Y
4K 764 | B ' >
5k 76.8 B
V4
/
30.0 T T T ‘
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 56 (-2; -6) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J5-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Closed.
Air temperature: 20.7 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0091 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628081 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 33.8 —
63 39.4 S
80 32.2 ;
100 368 £ 50.0 1
125 34.1 .
160 25.6 @
200 28.9 £
250 31.8 S T .
315 34.0 £ 400 ~—~ =
400 40.5 5 -
500 40.0 § -~
630 39.7 - /
800 47.2 2 /4
1k 46.6 S 300 1 v
1.25k 47.8 S b
1.6k 41.8 (%’ 'y
2k 42.2
2.5k 42.5 /
3.15k 43.3 20.0 V4
4k 50.2 /
5k 51.0
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnTw(CiCw) 41 (-1; -3)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J5-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Closed.
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9981 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 705021 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values = = Shifted Reference Curve
70.0
Frequency Do.otmnT 60.0
Hz dB
50 38.0 —
63 423 S
80 33.5 ;
100 376 £ 50.0 1
125 36.9 .
160 31.5 @
200 26.0 £ /\
250 29.2 S N R
315 36.3 £ 400 \ ™ =
400 42.2 5 -
500 40.3 § -~
630 31.8 - /
800 37.7 2 /4
1k 40.6 S 300 1 y
1.25k 45.9 S y
1.6k 46.2 % /
2k 45.2
2.5k 46.0 /
3.15k 44.5 20.0 V4
4k 51.5 /
5k 52.9
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 41 (-2; -5) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J5-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Closed.
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0276 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711046 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 37.6 b
63 442 S
80 35.2 ;
100 371 £ 50.0 1
125 32.6 .
160 35.7 @
200 38.5 g
250 271 > \ A
315 32.1 = 400 N N
400 39.4 5
500 44.2 §
630 32.9 > -~
800 37.7 & /
1k 33.6 S 300 1
1.25k 41.4 S
1.6k 43.3 S
2k 45.3 @ /
2.5k 42.7 /
3.15k 41.0 0.0 /
4k 41.7 V4
5k 40.1 /
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 39 (-1; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J5-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Closed.
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.018 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713029 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 30.6 —
63 436 S
80 34.7 ;
100 39.2 £ 50.0 1
125 38.3 .
160 32.6 @
200 37.6 £ m
250 29.3 5 \
315 41.9 £ 400 [\ -~
400 43.5 5 - )V’
500 44.2 § =
630 40.2 > /
800 42.4 2 /
1k 36.9 S 300 1
1.25k 42.2 S
1.6k 412 =z /
2k 38.2 /
2.5k 38.6 /
3.15k 41.7 P
4k 47.4 20.0 -
5k 46.3 /
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 40 (-1; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J5-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Closed.
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 720027 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 0.0
Hz dB
50 43.4 B
63 39.7 S
80 38.2 ;
100 419 £ 60.0 1
125 43.2 .
160 38.4 @
200 39.4 g
250 35.1 5
315 46.6 E 50.0
400 49.2 5
500 49.7 §
630 48.8 >
800 4.7 2
1k 46.0 S 400 1
1.25k 57.7 S
1.6k 55.9 S
2k 57.1 @
2.5k 53.6
3.15k 45.7 30.0
4k 49.2
5k 50.2
20.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 49 (-2; -4) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J5-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 22/6/2005 Test Sample: Wall
Air temperature: 20.1 °C Area of window unit, S: 8.64 m?
Air humidity: 312 % Window mass per unitarea:  289.35 kg/m?
Atmospheric pressure: 1.0106 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 622006 Loudspeaker Configuration: L6 i
: Measured Dg g1, n7 dB
Measured values =— =—Shifted Reference Curve
. 90.0
X
Frequency Do.otmnaT 80.0
Hz dB
50 32.3 .
63 49.9 Q
80 48.1 e
100 48.3 £ 70.0
125 41.8 S
160 39.8 S
200 43.2 2
250 42.2 S
315 41.6 E 60.0
400 44.2 5
500 55.5 3
630 62.9 3 T
800 67.6 3
1k 61.7 _,g 50.0
1.25k 66.4 e
1.6k 69.2 o
2k 721 |p @
2.5k 722 |b
3.15k 73.2 |b
4k 753 |B 40.0
5k 759 |B
30.0 ‘ ‘ ‘ ‘
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 55 (-2; -5) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J6-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Closed.
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0109 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628017 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 31.9 &
63 40.0 S
80 32.7 3
100 38.6 £ 50.0 1
125 34.4 S
160 26.6 <
200 226 £
250 26.9 @
315 31.2 = 400 1
400 26.8 5 — —_-
500 40.7 ® -
-
630 49.7 5 —
800 46.2 2
1k 42.1 < 300 1
1.25k 45.9 °
1.6k 37.7 g
2k 38.6 /
2.5k 44.5
3.15k 43.4 20.0 /
4k 457 |b 7
5k 348 |b
/
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 38 (-2; -4) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J6-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Closed.
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.998 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705026 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency | Dooimnt 70.0
Hz dB
50 33.9 &
63 42.4 S
80 34.2 3
100 38.2 £ 60.0 1
125 38.0 S
160 32.9 <
200 26.5 £
250 37.0 oy
315 37.2 = 500 |
400 36.5 5
500 44.5 3
630 39.9 5
800 415 2
1k 37.8 S 400 | »
1.25k 49.2 °
1.6k 46.9 g
2k 47.9 /
2.5k 50.7 /
3.15k 45.3 30.0
4k 45.0 |b )\7
5k 34.2 b
/
/7
20.0 / T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 43 (-2; -5) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J6-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Closed.
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0279 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711014 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency | Dooimnt 60.0
Hz dB
50 32.0 B &
63 447 |b T
80 36.0 3
100 38.3 £ 50.0 1
125 34.5 S
160 36.5 <
200 37.3 £
250 31.3 oy
315 39.2 =400 |
400 31.8 5
500 37.9 3
630 37.4 5
800 46.9 2 /
1k 34.9 < 300 1
1.25k 44.9 o 7
1.6k 43.7 s /
2k 46.0 /
2.5k 45.2 /
3.15k 40.0 20.0 7
4k 43.3 b
5k 36.1 b /
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 40 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J6-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-3 Closed.
Air temperature: 21 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0044 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Blocked
Test ID: 717073 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 70.0
Hz dB
50 35.7 &
63 45.4 S
80 37.7 3
100 413 £ 60.0 1
125 37.9 S
160 41.5 <
200 438 £
250 43.1 @
315 45.8 = 500 |
400 34.3 5
500 35.3 3
630 38.8 5
800 46.2 2 P L
1k 48.4 S 400 | >
1.25k 50.6 ° -~
1.6k 50.1 g
2k 48.7 /
2.5k 41.0 7
3.15k 42.9 30.0 ,
/7
4k 49.3
5k 57.9 /
/
/7
20.0 / T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 43 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J6-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Closed.
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0185 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713015 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 29.1 B &
63 432 b T
80 35.2 3
100 39.8 £ 50.0 1
125 38.6 S
160 34.0 <
200 37.9 £
250 36.4 oy
315 37.9 =400 |
400 32.9 5 -~
500 37.3 3 -7
630 38.8 5
800 46.1 2 /
1k 38.3 < 300 1 7
1.25k 40.1 ° /
1.6k 39.5 g /
2k 46.6
2.5k 45.7 /
3.15k 46.5 20.0 /s
4k 41.6 /
5k 36.7 b
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 41 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J6-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Closed.
Air temperature: 20.5 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9959 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718028 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 70.0
Hz dB
50 34.2 &
63 40.1 S
80 36.4 3
100 434 £ 60.0 1
125 43.1 S
160 39.2 <
200 31.1 £
250 43.2 @
315 50.2 = 500 |
400 46.2 5
500 51.0 3
630 52.6 5
800 50.1 2
1k 53.6 S 400 1
1.25k 54.7 °
1.6k 58.0 o
2k 51.9 @
2.5k 48.1
3.15k 471 30.0
4k 56.9
5k 59.4
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 50 (-2; -5) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J6-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Closed.
Air temperature: 19.9 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0019 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 719001 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 70.0
Hz dB
50 35.7 &
63 45.1 S
80 34.7 3
100 401 £ 60.0 1
125 41.2 S
160 37.0 <
200 27.9 £
250 43.9 @
315 45.3 = 500 |
400 40.3 5 \/ _
500 46.4 3 |
630 455 5 L.~
800 46.5 2
1k 48.0 S 400 |
1.25k 54.1 ° /
1.6k 59.1 g V4
2k 54.0
2.5k 51.7
3.15k 48.2
4K 50.3 300 /7 \
5k 54.1 V4
/
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 47 (-2; -5) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J6-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Closed.
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: Blocked
Test ID: 720001 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
80.0
Frequency | Dooimnt 70.0
Hz dB
50 35.2 &
63 40.6 S
80 37.9 3
100 43.9 £ 60.0 1
125 43.7 S
160 38.6 <
200 38.8 £
250 38.1 oy
315 48.2 = 500 |
400 46.9 5
500 46.6 §
630 41.9 5 _
800 50.0 2 /
1k 46.7 < 400 | /
1.25k 56.7 °
1.6k 53.4 b 7
2k 51.0 /
2.5k 46.9 /
‘v 5 300 /
5k 55.2 7
/
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 48 (-1; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J6-9




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 22/6/2005 Test Sample: Wall
Air temperature: 20.2 °C Area of window unit, S: 8.64 m?
Air humidity: 312 % Window mass per unitarea:  289.35 kg/m?
Atmospheric pressure: 1.0103 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A A A A
Vent: n/a
Test ID: 622007 Loudspeaker Configuration: Line
: Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
, 90.0
=
Frequency Do.otmnt 80.0
Hz dB
50 445 _ J
63 55.5 2
80 46.8 =
100 48.5 £ 70.0 1
125 40.8 DO
160 37.2 s
200 39.2 2
250 46.4 S
315 54.3 £ 60.0 - I
400 60.0 5
500 60.0 3
630 56.5 3
800 66.8 2
1k 63.9 :,g 50.0 -
1.25k 68.4 o
1.6k 71.4 o
2k 737 |o @
2.5k 741 b
3.15k 74.4 |b
4k 77.6 B 40.0
5k 77.9 B
30.0 T T T ‘
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 59 (-4; -8) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J7-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Closed.
Air temperature: 20.7 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.009 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 628097 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 345 —
63 403 S
80 32.4 ;
100 393 £ 50.0 1
125 33.6 .
160 24.8 @
200 27.4 £
250 34.7 5
315 34.7 = 400 = Z-
400 374 = _ \K/ /4
500 433 g _/ _-
630 43.7 > -~
800 47.5 & /
1k 459 S 300 1 /
11. 265kk g ; g E )
2k 36.7 @ /
2.5k 39.3 /
3.15K 42.7 0.0 /
4k 49.0 V4
5k 47.5 /
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 39 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Closed.
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9981 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 705031 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency | Dooimnt 60.0
Hz dB
50 41.0 &
63 42.4 S
80 33.4 3
100 39.0 £ 50.0 1
125 37.3 S
160 31.5 <
200 25.3 £
250 304 oy
315 35.0 =400 |
400 43.8 5
500 44.0 3
630 38.3 5
800 45.7 2
1k 455 < 300 1
1.25k 43.6 °
1.6k 42.4 o
2k 42.7 @
2.5k 40.3
3.15k 34.7 20.0
4k 42.2
5k 49.6
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 40 (-1; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

J7-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Closed.
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0175 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A A A A
Vent: n/a
Test ID: 713057 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 347 |b &
63 43.8 o
80 34.5 e
100 40.2 £ 50.0 1
125 38.2 S
160 32.9 )
200 37.2 £
250 29.5 o
315 42.3 =400 |
400 42.7 5
500 36.5 3
630 37.3 -
800 38.1 2
1k 37.7 < 300 1
1.25k 42.8 B
1.6k 40.5 o
2k 43.1 @
2.5k 37.6
3.15k 42.1 20.0
4k 43.7
5k 46.8
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnt.w(CiCx) 39 (0; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Closed.
Air temperature: 20.5 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9959 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 718029 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 70.0
Hz dB
50 448 |b &
63 40.3 S
80 35.0 3
100 433 £ 60.0 1
125 43.1 S
160 39.4 <
200 30.6 £
250 35.9 @
315 51.5 = 500 |
400 52.8 5
500 50.8 3
630 51.7 5
800 53.6 2
1k 50.5 S 400 1
1.25k 55.0 °
1.6k 54.8 o
2k 51.3 @
2.5k 51.7
3.15k 48.2 30.0
4k 50.5
5k 58.9
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 50 (-3; -6) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Closed.
Air temperature: 20.1 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0023 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A A A A
Vent: n/a
Test ID: 719014 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 70.0
Hz dB
50 454 |b &
63 45.2 o
80 33.9 e
100 405 £ 60.0 1
125 415 S
160 374 )
200 27.8 £
250 38.7 o
315 46.9 = 500 |
400 48.2 5
500 48.8 3
630 49.2 -
800 48.4 2
1k 51.2 S 400 |
1.25Kk 52.7 B
1.6k 54.8 o
2k 515 @
2.5k 48.0
3.15k 47.8 30.0
4k 44.8
5k 54.5
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 49 (-3; -7) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Closed.
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0273 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original A B A A
Vent: Closed
Test ID: 711065 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency | Dooimnt 60.0
Hz dB
50 38.1 b &
63 44.5 )
80 35.5 3
100 38.7 £ 50.0 1
125 37.5 S
160 34.5 <
200 39.8 £
250 28.0 oy
315 325 =400 | _——
400 37.2 5
500 44.7 3
630 37.4 o
800 36.4 2
1k 37.7 < 300 1
1.25k 451 °
1.6k 45.2 o
2k 49.2 @
2.5k 41.3
3.15k 40.2 20.0
4k 421
5k 40.2
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 40 (-1; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Untensioned.
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m®* =
Atmospheric pressure: 1.0109 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 628012 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnT 60.0
Hz dB
50 29.7 —
63 36.1 S
80 28.6 ;
100 36.3 £ 50.0 1
125 30.3 .
160 22.9 @
200 23.9 g
250 31.6 5
315 31.9 E 40.0
400 32.0 5
500 35.4 §
630 30.7 > —_—— z
800 35.0 2
1k 29.5 S 300 1 _ -
1.25k 35.5 S /
1.6k 37.6 %
2k 375 /
2.5k 33.8 7
3.15k 34.5 20.0 /
4k 37.7 /
5k 40.2 /
/7
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 34 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-2 Untensioned.
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m®* =
Atmospheric pressure: 1.0112 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 628007 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 30.1 &
63 35.5 S
80 27.9 3
100 345 £ 40.0 1
125 29.6 S
160 22.8 <
200 237 £
250 30.1 @ ~ -
315 31.2 = 300 | ~
400 31.0 5 P
500 34.0 3 /
-
630 29.7 5 /
800 35.3 2
1k 27.1 T 200 | 7
1.25k 31.3 e /
1.6k 34.1 g /
2k 35.3 /
2.5k 31.3 7
3.15k 32.3 10.0 7
4k 34.7
5k 36.1
0-0 T T T
63 125 250 500 1k 2k

Frequency (Hz)

Do.o1mnTw(CiCw) 32 (-1; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-3 Untensioned.
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m®* =
Atmospheric pressure: 1.0112 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 628002 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 31.2 &
63 36.6 S
80 27.9 3
100 351 £ 50.0 1
125 29.8 S
160 22.9 <
200 23.6 £
250 29.6 oy
315 308 =400 |
400 315 5
500 38.4 3
630 34.5 5
800 31.6 2
1k 34.8 < 300 1
1.25k 38.8 °
1.6k 39.1 o
2k 38.1 @
2.5k 37.0
3.15k 35.6 20.0
4k 40.1
5k 41.5
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 36 (-1; -3)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Untensioned.
Air temperature: 18.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m®* =
Atmospheric pressure: 0.9984 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 705002 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 324 &
63 37.3 S
80 27.2 3
100 32.3 £ 40.0 1
125 30.3 S
160 26.7 <
200 25.0 £
250 29.3 oy
315 27.0 = 300 |
400 28.1 5 —_—
500 28.9 §
630 24.1 5 _r
800 29.2 2 /
1k 23.0 S 200 1 /
1.25k 29.1 °
1.6k 29.8 b 7
2k 30.9 /
2.5k 27.4 /
P - 100 /
5k 40.2 7
/
0-0 T T T
63 125 250 500 1k 2k

Frequency (Hz)

Do.o1mnT.w(CiCw) 28 (-1; 1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Untensioned.
Air temperature: 20.4 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m®> =
Atmospheric pressure: 1.0282 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original A
Vent: Vent 1 closed
Test ID: 711003 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 32.3 &
63 37.8 S
80 28.6 3
100 32.9 £ 40.0 1
125 28.9 S
160 32.9 <
200 31.4 £
250 24.6 oy
315 25.9 = 300 |
400 27.1 5
500 24.8 §
630 19.9 5
800 27.2 2 -~
1k 25.1 20,0 - /
1.25k 27.8 ° /
1.6k 28.9 g V4
2k 33.2 /
2.5k 30.9
3.15k 29.0 10.0 /
4k 33.3 ' /
5k 37.8 V4
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 27 (0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Untensioned.
Air temperature: 20.5 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m®> =
Atmospheric pressure: 1.0281 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original A
Vent: Vent 1 closed
Test ID: 711009 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 31.7 &
63 37.2 S
80 28.0 3
100 32.1 £ 40.0 1
125 28.5 S
160 31.4 <
200 29.6 £
250 26.2 @
315 26.7 = 300 |
400 28.3 5 _/ _
500 24.7 3 /
630 20.1 5
800 28.8 2 -~
1k 26.3 20,0 - /
1.25k 26.8 ° /
1.6k 25.5 g V4
2k 31.0 /
2.5k 29.7
3.15k 27.2 10.0 /
4k 32.4 ' /
5k 37.1
0-0 T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.otmntw(CiCw) 27 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Untensioned.
Air temperature: 21 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m®> =
Atmospheric pressure: 1.0252 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a A
Vent: Vent 1 closed
Test ID: 712031 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
50.0
Frequency Do.otmnt
Hz dB
50 30.9 &
63 37.2 S
80 28.1 e
100 33.2 £ 4007
125 30.5 )
160 34.3 @
200 32.8 £
250 26.7 &
315 26.6 5 30.0 -
400 25.9 o
500 24.5 §
630 18.9 —
(0]
800 28.4 2 -
1k 23.3 5 20.0 /
1.25Kk 26.6 T /
1.6k 27.7 g
2k 29.2 /7
2.5k 27.6 /
“w T 100 /
- /
5k 36.3 y,
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 26 (-1; 1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

Ki-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Untensioned.
Air temperature: 21.1 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m®> =
Atmospheric pressure: 1.025 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a A
Vent: Vent 1 closed
Test ID: 712035 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 31.7 &
63 37.9 S
80 29.0 3
100 338 £ 40.0 1
125 31.3 S
160 34.5 <
200 32.9 £
250 28.7 oy
315 27.9 = 300 |
400 27.5 5
500 25.6 3
630 20.1 5
800 29.9 2 -~
1k 25.2 20,0 - /
1.25k 27.9 ° /
1.6k 28.9 g V4
2k 30.5 /
2.5k 29.3
3.15k 28.2 10.0 /
4k 31.3 ' /
5k 36.8 V4
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 27 (0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K1-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Untensioned.
Air temperature: 20.2 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m®> =
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 718002 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 70.0
Hz dB
50 424 |b &
63 43.8 o
80 34.8 e
100 41.0 £ 60.0 1
125 40.6 S
160 37.8 )
200 30.5 £
250 36.1 o
315 44.6 = 500 |
400 47.3 5
500 47.8 3
630 46.3 - _—— -
800 38.3 2 -~
1k 42.0 S 400 |
1.25k 47.2 B
1.6k 48.2 q
2k 45.6 @
2.5k 44.0
3.15k 45.8 30.0
4k 53.6
5k 55.9
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 44 (-1; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K1-9




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Untensioned.
Air temperature: 20.3 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m®> =
Atmospheric pressure: 1.0023 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 719016 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 37.9 &
63 43.2 S
80 30.7 3
100 341 £ 50.0 1
125 33.7 S
160 32.7 <
200 27.4 £
250 33.4 @
315 33.8 =400 |
400 36.9 5
500 39.6 3
630 37.4 5
800 32.8 2 _ - -
1k 35.6 < 300 1 .~
1.25k 28.6 ° -~
1.6k 32.8 s /
2k 36.8 /
2.5k 33.6 7
3.15k 25.6 20.0 7
4k 31.1
5k 35.7 /
/
V4
10.0 / T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 33 (-2; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K1-10




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Untensioned.
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m* =
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a A
Vent: n/a
Test ID: 720015 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 41.2 &
63 44.2 S
80 38.5 3
100 42.1 £ 50.0 1
125 40.8 S
160 37.5 <
200 36.9 £
250 34.3 oy
315 42.6 =400 | — = X-
400 446 5 -
500 44.1 3 -
630 38.8 5 /
800 33.2 2 /
1k 35.3 < 300 1
1.25k 45.1 o 7
1.6k 49.1 s /
2k 46.5 /
2.5k 40.7 /
3.15k 35.6 20.0 7
4k 41.2
5k 46.9 /
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 40 (-1; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K1-11




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Untensioned.
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0102 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628044 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnT 60.0
Hz dB
50 24.8 —
63 335 S
80 29.7 e
100 33.2 £ 50.0 1
125 30.5 S
160 27.6 <
200 24.6 g
250 31.2 5
315 34.5 E 40.0
400 33.5 5
500 33.4 §
630 32.7 >
800 315 2
©
1k 32.5 S 30.0 1 /
1.25k 36.3 S
1.6k 40.8 (%’ /
2k 44.3 v
2.5k 43.4 /
3.15k 37.9 /
20.0 /
4k 43.2 /
5k 39.8
/7
/
10.0 T T T ‘
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 36 (-1; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K2-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Untensioned.
Air temperature: 19.1 °¢C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.998 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705007 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 26.7 &
63 36.7 S
80 28.5 3
100 316 £ 40.0 1
125 30.7 S
160 28.6 <
200 26.6 £
250 30.7 oy
315 32.3 = 300 |
400 28.5 5
500 27.4 3 L
630 26.6 5 -~
800 25.9 b /
1k 21.7 S 200 1 /
1.25k 26.1 (gu 7
1.6k 32.1 3
2k 36.3 @ /
2.5k 39.3 /
3.15K 36.6 10.0 /
4k 37.6 | V4
5k 425 /
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 29 (-1; -3)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K2-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Untensioned.
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0278 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711031 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 26.0 &
63 36.8 S
80 28.7 3
100 32.0 £ 40.0 1
125 30.2 S
160 30.2 <
200 30.8 £
250 29.0 > —_
315 27.9 = 300 |
400 29.7 - vx
500 29.4 3 -
630 25.6 - /
800 29.8 2 /
1k 29.2 S 200 1 7
1.25k 31.6 ° /
1.6k 32.2 g /
2k 32.8
2.5k 33.3 /
3.15k 32.2 10.0 /s
4k 34.4 /
5k 32.6
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 31 (-1;-1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K2-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Untensioned.
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0278 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711035 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 27.0 &
63 37.6 S
80 29.5 3
100 32.9 £ 50.0 1
125 31.2 S
160 30.8 <
200 327 £
250 304 oy
315 29.9 =400 |
400 325 5
500 32.3 3
630 28.1 5
800 31.6 2 - = -
1k 30.2 S 300 | >\/‘<
1.25k 32.9 ° -~
1.6k 34.2 g /
2k 35.3 /
2.5k 36.9 7
3.15k 35.7 20.0 7
4k 36.6
5k 35.7 /
/
/7
10.0 / T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 33 (0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K2-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Untensioned.
Air temperature: 21.1 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0247 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712044 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 27.6 &
63 38.3 o
80 30.8 e
100 34.4 £ 50.0 1
125 33.3 S
160 33.9 )
200 34.1 £
250 34.2 o
315 31.6 =400 |
400 31.9 5
500 32.3 3 /\—V
630 28.9 - —_——_——-
800 31.0 2 =
1K 32.4 T 300 | _ >\/
1.25k 34.7 B /
1.6k 35.7 g
2k 36.4 /
2.5k 36.0 /7
3.15k 36.1 20.0 /
4k 35.6 /
5k 36.9 /
/7
/
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 34 (0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K2-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Untensioned.
Air temperature: 21.1 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0247 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712048 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 27.3 &
63 38.1 o
80 30.3 e
100 34.2 £ 50.0 1
125 33.1 S
160 33.4 )
200 343 £
250 33.7 o
315 315 =400 |
400 32.0 5
500 32.6 3 /\_/
630 29.7 -
800 31.2 2 \/ - ="
1k 31.6 < 300 1 »
1.25k 33.1 B —~
1.6k 34.3 g /
2k 35.6 /
2.5k 35.2 /7
3.15k 35.0 20.0 7
4k 35.0
5k 37.1 /
/
/7
10.0 / T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 33 (0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K2-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Untensioned.
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 718016 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 70.0
Hz dB
50 40.0 &
63 43.6 S
80 37.7 3
100 401 £ 60.0 1
125 39.1 S
160 39.4 <
200 33.3 £
250 385 5 -
315 47.8 £ 50.0 - -
400 45.0 5 -
500 46.2 3
630 52.9 5
800 55.8 2
1k 51.3 S 400 |
1.25k 59.8 °
1.6k 541 o
2k 53.9 @
2.5k 54.2
3.15k 52.5 30.0
4k 52.6
5k 54.7
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 51 (-2; -5) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K2-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Untensioned.
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0024 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 719030 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency | Dooimnt 60.0
Hz dB
50 36.3 &
63 45.6 S
80 31.8 3
100 36.1 £ 50.0 1
125 34.8 S
160 34.6 <
200 29.0 £
250 40.6 oy
315 40.4 =400 |
400 36.0 5
500 36.8 3 .~
630 39.7 5 -~
800 38.7 b /
1k 335 < 300 1 /
1.25k 37.4 (gu 7
1.6k 39.9 3
2k 46.4 @ /
2.5k 46.6 /
3.15K 41.4 0.0 /
4k 447 | /7
5k 53.8 /
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 39 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K2-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Untensioned.
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 720043 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 39.0 &
63 39.0 S
80 40.2 e
100 413 £ 50.0 1
125 37.8 S
160 36.3 <
200 38.4 £
250 35.7 oy
315 42.7 = 400 -
400 41.9 5 .
500 39.1 3 -~
630 41.3 - /
800 34.6 2 /
1k 37.1 < 300 1 7
1.25k 44.3 ° /
1.6k 45.9 g /
2k 49.2
2.5k 45.0 /
3.15k 38.5 20.0 /s
4k 47.4 /
5k 441
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 41 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K2-9




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Untensioned.
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0095 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628060 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 26.2 —
63 34.9 S
80 31.5 ;
100 33.7 £ 50.0 1
125 32,5 .
160 26.4 @
200 26.1 g
250 32.7 5
315 35.2 E 40.0
400 34.7 5
500 36.7 §
630 33.8 >
800 31.8 2
1k 28.1 S 300 1
1.25k 34.0 S
1.6k 374 S
2k 41.4 @ »
2.5k 40.1 /
3.15k 35.4 20.0 .
4K 426 /
5k 40.0 /
/7
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 35 (-1; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K3-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-2 Untensioned.
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0095 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628055 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 25.6 —
63 33.1 S
80 27.3 ;
100 30.7 £ 50.0 1
125 29.2 .
160 26.5 @
200 24.8 g
250 31.8 5
315 33.1 E 40.0
400 32.1 5
500 32.1 §
630 32.7 >
800 32.1 2
1k 29.0 S 300 1
1.25k 32.7 S
1.6k 37.9 (%’
2k 40.7 /
2.5k 40.4 /
3.15k 37.1 20.0 .
4K 436 /
5k 41.2 /
/7
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 35 (-2; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K3-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-3 Untensioned.
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0095 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628050 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 26.1 &
63 35.8 S
80 29.4 3
100 32.8 £ 50.0 1
125 30.6 S
160 26.3 <
200 26.0 £
250 32.3 oy
315 34.7 =400 |
400 35.1 5
500 36.6 3
630 37.6 5
800 36.0 2
1k 37.1 < 300 1
1.25k 41.7 °
1.6k 44 .2 o
2k 45.1 @
2.5k 44.0
3.15k 41.3 20.0
4k 46.4
5k 46.1
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 39 (-1; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K3-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Untensioned.
Air temperature: 19.3 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9974 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705012 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 27.8 &
63 37.1 S
80 28.2 3
100 30.7 £ 40.0 1
125 30.3 S
160 28.3 <
200 26.6 £
250 28.5 oy
315 31.1 = 300 |
400 28.5 5
500 27.1 3 >
630 25.9 5 -~
800 25.5 b /
1k 20.0 S 200 1 /
1.25k 26.5 (gu 7
1.6k 32.0 3
2k 35.9 @ /
2.5k 37.2 /
3.15K 35.2 10.0 /
4k 37.7 | V4
5k 43.9 /
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 29 (-2; -4)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K3-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Untensioned.
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0276 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711041 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 29.0 &
63 38.3 S
80 30.7 3
100 32.8 £ 40.0 1
125 30.5 S
160 30.4 <
200 31.1 £
250 28.7 oy
315 29.0 = 300 |
400 30.5 5
500 29.0 3
630 24.9 5
800 28.0 2
1k 29.4 S 200 1
1.25k 32.2 °
1.6k 32.1 o
2k 30.5 @
2.5k 32.0
3.15k 32.0 10.0
4k 341
5k 38.4
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 30 ( 0; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K3-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Untensioned.
Air temperature: 21.2 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0243 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712071 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 28.6 &
63 38.3 S
80 31.1 3
100 335 £ 40.0 1
125 31.5 S
160 32.1 <
200 31.7 £
250 31.2 oy
315 30.1 = 300 |
400 29.9 5
500 28.7 3
630 24.4 5
800 28.1 2
1k 28.9 S 200 1
1.25k 29.9 °
1.6k 29.6 o
2k 285 @
2.5k 30.5
3.15k 30.8 10.0
4k 33.1
5k 39.3
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 29 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K3-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Untensioned.
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0176 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713044 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 28.6 &
63 41.9 S
80 36.2 3
100 376 £ 50.0 1
125 35.4 S
160 33.2 <
200 38.9 £
250 37.7 oy - =
315 43.4 £ 400 - -
400 45.6 5 P
500 43.6 3 /
-
630 39.3 5 /
800 46.8 2
1k 435 T 300 | 4
1.25k 38.8 e /
1.6k 43.0 g /
2k 43.2 /
2.5k 43.3 7
3.15k 36.9 20.0 7
4k 34.2
5k 42.3
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 42 (-1; 1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K3-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Untensioned.
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 720040 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency | Dooimnt 60.0
Hz dB
50 355 &
63 39.3 S
80 36.3 3
100 36.4 £ 50.0 1
125 35.8 S
160 35.6 <
200 411 £
250 38.8 oy
315 43.4 = 400 4
400 40.0 5 —_— -
500 41.6 3 —
630 45.1 5 _r
800 36.2 2 /
1k 34.4 < 300 1 /
1.25k 449 °
1.6k 39.4 b 7
2k 39.1 /
2.5k 37.7 /
P 200 /
5k 46.0 7
/
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 38 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K3-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Untensioned.
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0091 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 628076 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values = = Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 28.3 —
63 35.3 S
80 29.4 ;
100 33.9 £ 50.0 1
125 30.8 .
160 25.2 @
200 28.6 2
250 29.2 <
315 30.3 = 400
400 36.2 5
500 32.1 §
630 27.7 >
800 34.4 2 - B
1k 29.1 S 300 1
1.25k 35.2 S —~
1.6k 38.4 b /
2k 38.5 /
2.5k 32.8 y
3.15k 30.2 ,
4k 38.1 20.0 4
5k 38.9 /
/
/7
10.0 ra ‘ ‘ ‘
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnTw(CiCw) 33 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-2 Untensioned.
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0091 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628071 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 29.7 &
63 34.7 S
80 29.1 3
100 34.9 £ 50.0 1
125 31.8 S
160 25.5 <
200 28.9 £
250 32.2 @
315 32.1 =400 |
400 36.5 5
500 33.0 3
630 33.2 5 —— -
800 349 k: '//X
1k 30.1 < 300 1 _
1.25k 34.1 ° /
1.6k 35.7 g
2k 35.6 /
2.5k 32.5 /7
3.15k 32.2 20.0 /
4k 36.9 /
5k 36.3 /
/7
/
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 34 (-1; 1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-3 Untensioned.
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0091 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628066 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 29.4 &
63 35.7 S
80 28.2 3
100 33.7 £ 50.0 1
125 30.5 S
160 25.0 <
200 29.2 £
250 28.8 oy
315 30.3 =400 |
400 37.0 @
500 35.4 O _—— -
630 335 - N
800 34.6 2
1k 34.4 < 300 1
1.25k 36.8 °
1.6k 36.6 o
2k 38.3 @
2.5k 36.2
3.15k 34.5 20.0
4k 35.1
5k 39.4
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 36 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Untensioned.
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9981 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705017 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
50.0
Frequency | Dooimnt
Hz dB
50 29.6 &
63 35.4 o
80 25.8 e
100 30.1 £ 4007
125 28.6 Y
160 26.1 )
200 25.8 £
250 26.9 o
315 30.4 5 30.0 1
400 32.0 5
500 27.6 §
630 20.2 -
(0]
800 30.9 ko -
1k 22.7 S 20.0 /
1.25k 26.5 B /
1.6k 26.5 g
2k 26.5 7
2.5k 27.9 /
P -y 100 /
- /
5k 39.9 y;
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 26 (0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Untensioned.
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0273 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711060 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 30.6 &
63 38.0 S
80 29.1 3
100 32.4 £ 40.0 1
125 30.7 S
160 31.1 <
200 36.8 £
250 25.7 @
315 26.8 = 300 | - —-
400 30.7 5
500 34.6 3 _
630 24.7 5 /
800 30.5 2 /
1k 25.1 S 200 1
1.25k 29.6 o 7
1.6k 31.5 s /
2k 35.5 /
2.5k 32.8 /
3.15k 31.1 10.0 7
4k 32.3
5k 37.5 /
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 30 (-1; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Untensioned.
Air temperature: 21.1 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0246 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712057 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 29.4 &
63 36.7 o
80 27.8 e
100 32.3 £ 40.0 1
125 30.6 S
160 31.6 )
200 355 £
250 25.5 o
315 25.8 = 300 |
400 27.5 5
500 33.0 §
630 23.0 - -
800 28.4 2 -~
1k 24.1 20,0 - /
1.25k 25.7 B /
1.6k 25.6 g /
2k 32.0 /
2.5k 27.8
3.15k 26.4 10.0 /
4k 295 ' /
5k 33.9 /7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.otmntw(CiCw) 27 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Untensioned.
Air temperature: 21.1 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0246 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712061 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 32.5 &
63 39.2 o
80 30.5 e
100 34.9 £ 40.0
125 33.2 S
160 33.2 )
200 40.0 £
250 28.5 o —_
315 29.3 £ 300 - ~7
400 30.9 5
500 36.0 3 -
630 25.1 - /
800 315 2 /
1k 26.6 S 200 1 7
1.25k 30.2 B /
1.6k 31.8 g /
2k 37.1
2.5k 32.5 /
3.15k 30.8 10.0 /7
4k 33.4 /
5k 39.6
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 31 (-1;-1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Untensioned.
Air temperature: 20.3 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718012 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 70.0
Hz dB
50 43.1 B &
63 44.0 S
80 37.0 3
100 39.2 £ 60.0 1
125 38.0 S
160 38.8 <
200 31.4 £
250 37.5 @
315 43.3 = 500 |
400 43.8 5
500 43.4 § /\/ e — —— -
630 44.7 5 P
800 44.3 2
1k 47.1 S 400 |
1.25k 47.7 °
1.6k 49.5 o
2k 48.9 @
2.5k 48.4
3.15k 48.6 30.0
4k 50.3
5k 54.9
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 46 (-1; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Untensioned.
Air temperature: 20.3 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0023 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 719027 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 420 |b &
63 45.6 S
80 31.0 3
100 36.8 £ 50.0 1
125 36.3 S
160 34.7 <
200 27.3 £
250 36.2 @
315 37.9 =400 |
400 385 5
500 39.1 3
630 40.8 5
800 36.6 2
1k 38.8 < 300 1
1.25k 32.1 °
1.6k 37.7 o
2k 44.0 @
2.5k 45.9
3.15k 40.1 20.0
4k 36.0
5k 40.6
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 39 (-2; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-9




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Untensioned.
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 720029 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 40.2 b &
63 42.9 S
80 37.8 3
100 434 £ 50.0 1
125 40.0 S
160 37.8 <
200 37.1 £
250 33.1 oy
315 41.4 =400 |
400 43.4 5
500 451 3
630 36.5 5
800 34.7 2
1k 35.6 < 300 1
1.25k 45.2 °
1.6k 47.2 o
2k 49.1 @
2.5k 44.6
3.15k 39.1 20.0
4k 42.3
5k 46.6
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 41 (-1; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-10




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Untensioned.
Air temperature: 20.7 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0091 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628092 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 29.5 —
63 355 S
80 28.8 ;
100 34.7 £ 50.0 1
125 31.9 .
160 25.1 @
200 28.3 g
250 30.3 5
315 32.6 E 40.0
400 37.3 5
500 35.1 §
630 32.5 >
800 34.3 2
1k 32.0 S 300 1
1.25k 37.2 S
1.6k 344 %
2k 384 /
2.5k 38.1 /
3.15k 34.8 20.0 .
4K 39.0 /
5k 39.6 /
/7
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCx) 35 ( 0; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K5-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-2 Untensioned.
Air temperature: 20.7 °C Area of window unit, S: 2.52 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0091 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628087 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 29.3 &
63 35.0 S
80 27.6 3
100 326 £ 40.0 1
125 30.7 S
160 25.1 <
200 28.2 £
250 27.8 @
315 30.2 = 300 |
400 36.7 5
500 33.4 3
630 25.9 5
800 34.8 2
1k 27.2 S 200 1
1.25k 35.0 °
1.6k 33.5 o
2k 37.0 @
2.5k 34.4
3.15k 29.5 10.0 7
4k 36.1
5k 37.1
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 32 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K5-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-3 Untensioned.
Air temperature: 20.7 °C Area of window unit, S: 2.52 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0091 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628082 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 30.7 &
63 36.3 S
80 28.1 3
100 33.9 £ 50.0 1
125 31.1 S
160 24.9 <
200 28.5 £
250 28.6 @
315 308 =400 |
400 37.2 5
500 37.3 3
630 34.5 5
800 34.0 2
1k 36.6 < 300 1
1.25k 41.1 °
1.6k 37.5 o
2k 405 @
2.5k 41.5
3.15k 38.1 20.0
4k 39.6
5k 43.5
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 37 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K5-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Untensioned.
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9981 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705022 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 31.1 &
63 37.4 S
80 27.6 3
100 31.7 £ 40.0 1
125 31.0 S
160 27.6 <
200 25.7 £
250 26.0 oy
315 32.7 = 300 |
400 34.2 5
500 30.7 3 _
630 21.0 5 /
800 30.2 2 /
1k 24.3 S 200 1
1.25k 30.1 o 7
1.6k 31.5 s /
2k 32.6 /
2.5k 33.6 /
3.15k 35.8 10.0 7
4k 40.7
5k 42.7 /
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnt.w(CiCw) 30 (-2; -3)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K5-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Untensioned.
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0274 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711055 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 30.0 &
63 37.4 S
80 28.8 3
100 318 £ 40.0 1
125 29.4 S
160 31.9 <
200 32.9 £
250 21.4 oy
315 23.4 = 300 |
400 27.3 5
500 32.7 §
630 25.2 5 _r
800 25.8 2 /
1k 25.7 S 200 1 /
1.25k 26.3 °
1.6k 28.4 b 7
2k 325 /
2.5k 32.9 /
A 100 /
5k 29.6 7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 28 (0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K5-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Untensioned.
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0274 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711048 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 31.6 &
63 38.7 S
80 30.0 3
100 32.9 £ 40.0 1
125 30.0 S
160 32.2 <
200 33.1 £
250 225 oy
315 24.6 = 300 |
400 28.9 5
500 32.3 3 »
630 24.6 5 -~
800 26.8 b /
1k 24.7 S 200 1 /
1.25k 27.6 (gu 7
1.6k 30.3 3
2k 35.3 @ /
2.5k 35.7 /
3.15K 315 10.0 /
4k 29.4 | V4
5k 32.6 /
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 29 (-1; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K5-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Untensioned.
Air temperature: 21.1 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0246 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712066 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 32.0 &
63 38.8 S
80 30.5 3
100 34.3 £ 40.0 1
125 32.0 S
160 34.2 <
200 33.6 £
250 25.6 oy
315 26.8 = 300 | P
400 28.3 5
500 32.0 3
630 24.3 5 -~
800 27.8 b /
1k 24.3 S 200 1 /
1.25k 26.4 (gu 7
1.6k 28.4 3
2k 338 @ /
2.5k 33.8 /
3.15K 29.3 10.0 /
4k 28.4 | /7
5k 35.7 /
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 29 (-1; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K5-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Untensioned.
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.018 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713030 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 31.2 B &
63 436 |b T
80 34.7 3
100 394 £ 50.0 1
125 38.4 S
160 32.6 <
200 37.6 £
250 29.3 oy
315 41.9 =400 | - -
400 43.6 @ -
500 44.3 3 -
630 40.2 5 /
800 425 2 /
1k 36.9 < 300 1
1.25k 42.2 °
1.6k 41.4 s /
2k 38.3 /
2.5k 38.6 /
3.15k 41.7 20.0 7
4k 47.5
5k 46.4 /
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 40 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K5-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Untensioned.
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 720026 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency | Dooimnt 60.0
Hz dB
50 40.6 &
63 43.4 S
80 39.1 3
100 39.2 £ 50.0 1
125 40.6 S
160 37.5 <
200 40.0 £
250 35.3 oy
315 44.6 =400 |
400 45.0 5 P
500 43.3 3 /
630 41.1 5 /
800 31.9 2
1k 36.5 T 300 | 7
1.25k 46.2 e /
1.6k 459 g /
2k 50.3 /
2.5k 47.5 7
3.15k 39.1 20.0 7
4k 43.4
5k 42.6
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 42 (-3; -4)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K5-9




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Untensioned.
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0109 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628028 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 28.5 —
63 35.9 S
80 28.9 ;
100 354 £ 40.0 1
125 31.2 .
160 256 5 /\/\
200 22.3 £
250 27.4 5 —_——_—-
315 29.9 £ 30.0
400 24.2 % v -
500 34.3 §
630 36.5 > /
800 34.5 2 ,
1k 25.6 © 200 - /
1.25k 33.6 g /
1.6k 33.0 b /
2k 34.4 /
2.5k 38.0 /
3.15k 33.7 10.0 ,
4k 35.5 7
5k 33.0 b
0.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 32 (-1; -3)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K6-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-2 Untensioned.
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0109 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628023 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 29.8 &
63 35.0 S
80 28.1 3
100 34.7 £ 40.0 1
125 31.3 S
160 25.7 <
200 223 £
250 26.6 oy
315 28.9 = 300 |
400 235 5 =
500 33.9 3
630 36.2 5
800 35.8 2 /
1k 25.2 S 200 1 7
1.25k 31.5 ° /
1.6k 31.8 g /
2k 33.2
2.5k 36.8 /
3.15k 32.0 10.0 /7
4k 34.9 /
5k 32.4 b
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCw) 31 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K6-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-3 Untensioned.
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0109 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628018 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 29.9 &
63 36.3 S
80 28.2 3
100 34.6 £ 50.0 1
125 31.0 S
160 254 <
200 223 £
250 26.5 oy
315 305 =400 |
400 25.7 5
500 38.8 3
630 36.3 5
800 34.8 2
1k 36.1 < 300 1
1.25k 37.8 °
1.6k 36.4 s /
2k 35.9 /
2.5k 41.6 V4
3.15k 37.9 20.0 7
4k 38.5
5k 342 |b /
/7
/
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 35 (-1; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K6-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Untensioned.
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.998 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 705027 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 30.5 &
63 37.2 S
80 27.9 3
100 316 £ 40.0 1
125 31.2 S
160 28.5 <
200 27.1 £
250 29.6 @
315 29.1 = 300 |
400 27.4 5
500 36.1 3
630 29.7 5
800 30.0 2
1k 20.2 S 200 1
1.25k 30.7 °
1.6k 30.8 o
2k 34.0 @
2.5k 35.7
3.15k 30.5 10.0
4k 33.9
5k 314 |b
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 30 (-2; -4) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K6-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Untensioned.
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0279 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711018 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 28.7 &
63 36.0 S
80 27.3 3
100 311 £ 40.0 1
125 30.2 S
160 31.1 <
200 31.4 £
250 30.3 oy
315 31.8 = 300 |
400 19.6 5
500 21.5 3
630 23.5 5
800 29.9 2 L~
1k 20.8 S 200 1
1.25k 24.9 ° /
1.6k 26.8 s /
2k 30.3 7
2.5k 31.5 /
3.15k 27.1 10.0 7
4k 30.2
5k 33.8 /
/7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 25 ( 0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K6-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Untensioned.
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0278 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711022 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 27.8 B &
63 36.8 S
80 28.3 3
100 312 £ 40.0 1
125 29.8 S
160 31.5 <
200 315 £
250 29.8 oy
315 32.2 = 300 |
400 21.6 5
500 24.0 §
630 25.7 5 A
800 30.2 2
1k 21.7 20,0 - /
1.25k 26.5 ° /
1.6k 27.0 g V4
2k 31.6 /
2.5k 33.7
3.15k 27.6 10.0 /
4k 31.2 ' /
5k 34.6 b V4
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.otmntw(CiCw) 27 (-1; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K6-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-4 Untensioned.
Air temperature: 20.4 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0076 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: Original
Vent: n/a
Test ID: 717016 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 31.5 b &
63 38.3 S
80 29.3 3
100 336 £ 40.0 1
125 325 S
160 341 <
200 35.4 £
250 34.8 oy
315 33.2 = 300 |
400 21.6 5
500 23.4 §
630 26.5 5 [~
800 30.0 2
1k 25.7 20,0 - /
1.25k 25.5 ° /
1.6k 27.6 g V4
2k 28.7 /
2.5k 28.3
3.15k 28.2 10.0 /
4k 35.3 ' /
5k 37.0 V4
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 27 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K6-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Untensioned.
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0185 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713016 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 29.9 B &
63 434 |b T
80 35.3 3
100 398 £ 50.0 1
125 38.6 S
160 34.0 <
200 37.9 £
250 36.4 oy
315 37.8 =400 |
400 32.9 5 -~
500 37.2 3 -~
630 38.7 5
800 46.0 2 /
1k 38.3 < 300 1 7
1.25k 40.1 ° /
1.6k 394 g /
2k 46.5
2.5k 45.5 /
3.15k 46.6 20.0 /s
4k 41.8 /
5k 36.6 b
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 41 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K6-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Untensioned.
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718027 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 70.0
Hz dB
50 33.5 &
63 43.3 S
80 37.6 3
100 425 £ 60.0 1
125 42.4 S
160 39.0 <
200 31.4 £
250 42.7 oy
315 49.6 = 500 |
400 455 5
500 49.4 3
630 47.6 5
800 45.4 2
1k 50.9 S 400 |
1.25k 53.6 °
1.6k 571 o
2k 515 @
2.5k 45.6
3.15k 45.5 30.0
4k 55.3
5k 58.8
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 48 (-1; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K6-9




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Untensioned.
Air temperature: 19.9 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0019 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 719002 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 35.2 &
63 46.4 S
80 32.5 3
100 36.7 £ 50.0 1
125 37.6 S
160 34.9 <
200 27.8 £
250 43.3 oy
315 42.0 =400 |
400 35.4 5
500 41.5 3
630 35.6 5
800 36.2 2
1k 34.6 < 300 1
1.25k 40.6 °
1.6k 47 .4 o
2k 46.5 @
2.5k 45.3
3.15k 40.7 20.0
4k 39.8
5k 45.6
10.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 39 (0; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K6-10




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Untensioned.
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: Blocked
Test ID: 720002 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
80.0
Frequency Do.otmnt 70.0
Hz dB
50 34.2 &
63 41.6 S
80 40.6 3
100 435 £ 60.0 1
125 43.2 S
160 38.4 <
200 39.2 £
250 38.2 oy
315 46.7 = 500 |
400 43.6 5
500 41.8 §
630 39.0 5
800 48.6 2
1k 44.2 S 400 | _
1.25k 51.7 ° /
1.6k 50.0 g
2k 47.3 /
2.5k 41.4 /s
3.15k 38.5 30.0 /
4k 49.2 /
5k 51.2 /
/7
/
20.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 44 (-1; 1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K6-11




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Untensioned.
Air temperature: 20.7 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.009 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 628108 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 29.7 —
63 36.2 S
80 28.8 ;
100 36.4 £ 50.0 1
125 30.9 .
160 24.1 @
200 27.0 2
250 31.9 <
315 33.3 = 400
400 35.8 5
500 39.2 §
630 33.0 >
800 35.9 2
1k 29.5 S 300 1
1.25k 30.8 S
1.6k 324 (%’
2k 34.8
2.5k 36.0 /7
3.15k 36.5 /
4k 38.3 200 /
5k 37.7 /
/7
/
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 34 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K7-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory

Standardised Level Difference. Simulated residential receiver environment

measurements with non-diffuse source conditions

Date: 5/7/05 Test Sample: Window B Untensioned.
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9982 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 705032 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 321 —
63 37.0 S
80 26.9 ;
100 318 £ 40.0 1
125 30.1 .
160 26.6 @
200 256 £ /\ /
250 28.2 5
315 30.0 £ 300 JAN //_\
400 31.6 5 V \/ V \<7‘ .
oo | e | 2 -
3 B -
800 34.7 3 -~
1k 26.1 £ 200 - /
1.25k 25.6 S /
1.6k 26.6 (%’ V4
2k 28.0 /
2.5k 26.4
3.15k 23.8 10.0 /
4k 29.5 ' /
5k 34.9 V4
/
0.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCx) 27 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K7-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Untensioned.
Air temperature: 20.7 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0272 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original A B A A
Vent: Closed
Test ID: 711069 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 29.4 —
63 36.3 S
80 27.4 ;
100 312 £ 40.0 1
125 29.5 .
160 30.3 @
200 34.3 £ /\ /\
250 20.1 5
315 23.1 £ 300 /- /
400 26.1 5 1 _\J
500 33.3 §
—~
630 26.8 o -
800 25.3 3 -~
1k 24.1 S 200 /
1.25k 26.7 S /
1.6k 27.0 (%’ V4
2k 34.0 /
2.5k 31.0
3.15k 26.6 10.0 /
4k 27.2 ' /
5k 31.0 V4
/
0.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnTw(CiCw) 27 (0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Untensioned.
Air temperature: 20.7 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0272 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original A A A A
Vent: Closed
Test ID: 711073 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values = = Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 29.7 —
63 36.6 S
80 27.9 ;
100 312 £ 40.0 1
125 29.5 .
160 30.4 @
200 33.9 £
] LN A AN
315 24.9 £ 300 /N
400 28.1 5 \’s</\</—- -
500 33.1 o
630 26.5 3 _ - -
800 26.9 2 /
1k 25.3 S 200 /
1.25k 28.6 S
1.6k 275 = 7
2k 33.7 /
2.5k 31.3 /
3.15k 26.7 /
4k 26.9 100 /'
5k 34.2
/
0.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCx) 28 (0; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Untensioned.
Air temperature: 20.9 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0254 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: Vent 1 closed
Test ID: 712005 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 304 —
63 36.8 S
80 27.9 ;
100 32.2 £ 40.0 1
125 30.4 .
160 33.3 @
200 35.4 2
250 23.2 <
315 25.9 E 30.0 v
400 26.8 5 ) - -
500 33.7 § - \/
630 27.3 o - -~
800 24.7 3 /
1k 24.3 S 200 /
1.25k 26.9 S
1.6k 29.2 b 7
2k 34.7 /
2.5k 29.6 /
3.15k 24.5 /
4K 27.2 100 /'
5k 35.5
/
0.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 28 (-1; 1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Untensioned.
Air temperature: 20.9 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0254 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: Vent 1 closed
Test ID: 712009 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 33.7 —
63 39.9 S
80 31.0 ;
100 353 £ 40.0 1
125 33.4 .
160 35.7 @
200 38.7 2
250 26.7 S A\
315 29.3 = 300 =
400 305 3 - V
500 35.7 § -~
630 28.5 - /
800 26.3 2 /
1k 26.8 S 200 )
1.25k 31.8 S /
1.6k 35.2 % /
2k 39.5
2.5k 34.8 /
3.15k 26.4
4k 28.0 10.0
5k 39.0
0.0 T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mntw(CiCw) 31 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Untensioned.
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0175 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 713058 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 349 b
63 43.8 S
80 34.5 ;
100 40.2 £ 50.0 1
125 38.2 .
160 32.8 @
200 37.2 2
250 29.6 < \ /’\ /\/ \
315 42.3 = 400 A —=V/-
400 427 3 \/>.//
500 36.4 3 \/ —
630 37.2 > -~
800 38.2 & /
1k 375 S 300 1 /
11.265kk jg.; E )
2k 43.2 @ /
2.5k 37.7 /
3.15K 42.1 0.0 /
4k 43.7 V4
5k 46.7 /
10.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnt.w(CiCx) 39 (0; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K7-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Untensioned.
Air temperature: 20.5 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9959 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 718030 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
80.0
Frequency Do.otmnt 0.0
Hz dB
50 43.9 b
63 437 S
80 35.7 ;
100 42.9 £ 60.0 1
125 42.8 .
160 39.4 @
200 308 £ '/\/\/\
250 35.9 5
315 51.7 £ 500 — /\\/
400 52.9 5 -
500 50.8 § =
630 51.9 > /
800 53.8 2 ,
1k 50.4 S 400 |
1.25k 55.1 S /
1.6k 54.6 =z /
2k 511
2.5k 51.8 /
3.15k 48.4 P
4k 50.3 30.0 -
5k 58.7 /
20.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 50 (-2; -6) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Untensioned.
Air temperature: 20.1 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0023 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 719013 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
70.0
Frequency Do.otmnt 60.0
Hz dB
50 42.3 b
63 46.0 S
80 31.9 ;
100 368 £ 50.0 1
125 37.1 .
160 35.0 @
200 27.5 £ /\
250 34.9 5
315 38.8 = 400 /— _}
400 416 5 - \/
>
500 445 & -~
630 40.5 > -~
800 33.3 & /
1k 36.2 S 300 1 /
1.25k 38.9 E )
1.6k 42.4 3
2k 42.2 @ /
2.5k 40.8 /
3.15K 39.3 0.0 /
4k 35.0 | V4
5k 46.0 /
10.0 T T T ‘
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 39 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Untensioned.
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a A A A A
Vent: n/a
Test ID: 720013 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values = = Shifted Reference Curve
70.0
Frequency Do.otmnT 60.0
Hz dB
50 42.7 —
63 46.6 S
80 34.9 e
100 414 £ 50.0 1
125 41.5 S
160 37.5 <
200 39.4 £ /\ /\ /
250 33.2 5
315 40.4 = 400 [\ — N/
400 421 E \/ -~
500 44.4 3 _
630 36.7 > -~
800 33.9 & /
1k 34.0 2 30,0 | /
1.25k 39.0 © )
1.6k 44 1 S
2k 45.3 @ /
2.5k 40.1 /
3.15K 37.5 0.0 /
4k 41.7 ' s
5k 45.4 /
10.0 T T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 39 (-1; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.05 m?
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m®* =
Atmospheric pressure: 1.0109 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 628014 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 20.9 —
63 27.6 S
80 21.3 ;
100 28.3 £ 40.0 1
125 23.9 .
160 19.0 @
200 19.6 £
250 22.4 5
315 23.6 E 30.0
400 21.3 5
500 21.7 §
630 18.2 >
800 24.4 2 )/\
s | e | §2° -
) 3 o)
1.6k 205 s -
2k 19.4 /
2.5k 20.2 /
3.15k 24.5 10.0
4k 22.7
5k 22.3 /
/
/
0.0 ( T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mntw(CiCx) 21 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-2 Open 0.05 m?
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m®* =
Atmospheric pressure: 1.0112 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 628009 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 21.0 &
63 28.0 S
80 21.1 3
100 27.0 £ 40.0 1
125 23.6 S
160 19.6 <
200 20.6 £
250 21.6 oy
315 23.6 = 300 |
400 20.1 5
500 21.3 3
630 18.4 5
800 23.7 2 /*__J\
bs | ara | 87 - '
) 3 9
1.6k 20.8 3 -
2k 20.8 /
2.5k 20.2 /
3.15k 23.7 10.0 7
4k 21.8
5k 21.2 /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCx) 21 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L1-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-3 Open 0.05 m?
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m®* =
Atmospheric pressure: 1.0112 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 628004 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 21.6 &
63 27.9 S
80 18.6 e
100 25.0 £ 40.0 1
125 20.5 S
160 19.1 <
200 20.1 £
250 18.4 oy
315 20.2 = 300 |
400 21.0 5
500 23.7 3
630 22.3 5
800 18.7 2
1k 19.5 S 200 1
1.25k 20.8 °
1.6k 20.9 o
2k 16.1 @
2.5k 19.0
3.15k 22.7 10.0
4k 20.5
5k 20.6
0.0 < T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 20 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L1-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.05 m®
Air temperature: 18.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m®* =
Atmospheric pressure: 0.9984 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 705003 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 244 &
63 29.7 S
80 19.8 3
100 24.4 £ 40.0 1
125 21.8 S
160 19.5 <
200 20.4 £
250 21.8 oy
315 21.9 = 300 1
400 22.1 5
500 20.3 3
630 13.7 5
800 20.5 2
1k 17.5 S 200 1
1.25k 18.5 °
1.6k 16.5 o ~ ~
2k 18.0 @ -
2.5k 155 P
31K 1 10.0 y /
5k 26.7 y
/
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.otmntw(CiCx) 17 (0; 1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L1-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.05 m?
Air temperature: 20.4 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m®> =
Atmospheric pressure: 1.0282 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original A
Vent: Closed
Test ID: 711006 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 25.3 &
63 31.8 S
80 22.6 3
100 271 £ 40.0 1
125 24.1 S
160 27.4 <
200 25.8 £
250 21.2 oy
315 20.0 = 300 |
400 20.9 5
500 18.1 §
630 10.2 o
800 15.1 2
1k 19.2 S 200 1
1.25k 22.0 ° ~ - - = T
1.6k 20.0 g -~
2k 20.7 -~
2.5k 20.4 /
P 100 /
5k 26.7 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 19 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.05 m?
Air temperature: 20.5 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m®> =
Atmospheric pressure: 1.0281 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original A
Vent: Closed
Test ID: 711010 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 24.7 &
63 31.2 S
80 22.4 e
100 26.8 £ 40.0 1
125 23.9 S
160 254 <
200 23.9 £
250 22.0 oy
315 21.7 = 300 |
400 22.3 5
500 16.8 3
630 9.3 5
800 17.1 2
1k 17.6 S 200 1
1.25k 18.7 °
1.6k 22.8 g -~
2k 20.5 -~
2.5k 226 /
3.15k 26.6 10.0 / V
4k 245 /7
5k 26.2
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 19 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L1-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Open 0.05 m?
Air temperature: 21 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m®> =
Atmospheric pressure: 1.0252 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a A
Vent: Vent 1 closed
Test ID: 712032 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 24.4 &
63 31.4 o
80 22.2 e
100 273 £ 40.0 1
125 24.7 S
160 27.9 )
200 26.6 £
250 23.4 o
315 20.4 = 300 |
400 19.7 5
500 18.3 §
630 8.2 -
800 14.5 2
1k 17.7 S 200 1
1.25k 21.8 B
1.6k 22.6 g ~
2k 20.8 —~
2.5k 19.6 /
3.15k 23.8 10.0 /
4k 255 . vV
5k 30.3
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 19 (-2; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.05 m?
Air temperature: 21.1 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m®> =
Atmospheric pressure: 1.025 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a A
Vent: Vent 1 closed
Test ID: 712036 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 243 &
63 31.2 S
80 22.6 3
100 27 4 £ 40.0 1
125 24.8 S
160 26.7 <
200 25.0 £
250 24.2 @
315 22.8 = 300 |
400 21.6 5
500 17.3 3
630 8.7 5
800 18.0 2
1k 16.1 S 200 1
1.25k 19.4 °
1.6k 23.3 g
2k 20.1 -~
2.5k 22.3 /
3.15k 25.7 10.0 /
4k 24.4 P v
5k 28.5
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 19 (-2; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m®* =
Atmospheric pressure: 1.0185 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 713011 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 270 |b &
63 32.7 o
80 23.0 e
100 276 £ 40.0 1
125 25.0 S
160 26.7 )
200 26.6 £
250 16.3 o
315 19.1 = 300 |
400 19.0 5
500 15.6 §
630 17.5 -
800 19.2 2
1k 16.1 S 200 1
1.25k 20.3 B -
1.6k 21.1 g / —~
2k 17.0 —~
2.5k 20.5 /
P 100 /
5k 22.7 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 19 (-1; 1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m®* =
Atmospheric pressure: 1.0185 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 713003 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 26.7 b &
63 32.1 S
80 22.7 3
100 26.4 £ 40.0 1
125 23.2 S
160 22.7 <
200 22.3 £
250 18.3 oy
315 24.9 = 300 |
400 25.5 5
500 11.2 §
630 15.7 5
800 15.7 2
1k 16.1 S 200 1
1.25k 15.2 °
1.6k 11.5 g
2k 11.9 '/ _ . -
2.5k 13.6 -~
3.15k 18.7 10.0 =~
4k 19.3 /
5k 19.6 /
/7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 15(-1; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L1-10




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m®* =
Atmospheric pressure: 1.0185 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 713007 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 29.1 b &
63 33.0 S
80 23.2 3
100 274 £ 40.0 1
125 24.4 S
160 241 <
200 23.1 £
250 19.0 oy
315 26.0 = 300 |
400 14.7 5
500 13.3 §
630 18.0 5
800 17.9 2
1k 17.5 S 200 1
1.25k 17.3 ° _— -
1.6k 19.1 & —~
2k 15.0 @ / -
2.5k 19.3
3.15K 24.1 100 /
4k 22.6 ' /
5k 24.9 V4
/
/
0.0 —a : : :
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 18(0;-1)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.05 m?
Air temperature: 20.3 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m®> =
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 718004 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 27.7 &
63 33.2 S
80 23.4 3
100 274 £ 40.0 1
125 26.1 S
160 27.7 <
200 245 £
250 18.0 @
315 21.6 = 300 |
400 24.0 5
500 26.1 3
630 25.8 5
800 19.0 2 4
1k 19.9 S 200 1 -~
1.25k 25.0 ° _ -
1.6k 21.0 g /
2k 22.7
2.5k 20.2 /
3.15k 23.1 10.0 /7
4k 26.5 /
5k 26.2 /
/
V4
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCx) 22 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L1-12




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.05 m?
Air temperature: 20.3 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m®> =
Atmospheric pressure: 1.0023 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 719018 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 27.6 &
63 33.7 S
80 24.8 3
100 27.0 £ 40.0 1
125 25.5 S
160 26.2 <
200 233 £
250 20.5 @
315 225 = 300 |
400 24.7 5
500 25.0 3
630 25.7 5 == -
800 20.0 2
1k 24.0 S 200 1 _
1.25k 26.7 ° /
1.6k 24.5 g
2k 25.7 /
2.5k 23.6 /s
3.15k 22.3 10.0 /
4k 22.4 /
5k 22.5 /
V4
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 24 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.05 m®
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m* =
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a A
Vent: n/a
Test ID: 720017 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.2 &
63 32,5 S
80 23.3 3
100 26.4 £ 40.0 1
125 24.9 S
160 24.4 <
200 23.0 £
250 221 @
315 25.4 = 300 |
400 26.6 5
500 25.8 3
630 21.2 5
800 24.3 2
1k 21.4 S 200 1
1.25k 22.9 °
1.6k 21.4 o
2k 20.2 @
2.5k 21.0
3.15k 18.9 10.0
4k 19.6
5k 25.5
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 22 (-1; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.05 m?
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0102 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628046 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 15.7 —
63 253 S
80 19.8 e
100 24.9 £ 40.0 1
125 22.0 S
160 21.9 <
200 19.1 2
250 20.7 <
315 24.0 E 30.0
400 23.7 5
500 225 §
630 23.5 >
800 23.8 2
1k 23.7 S 200
1.25k 23.1 S
1.6k 25.8 (‘%’
2k 27.7 v
2.5k 31.4 /
3.15k 30.5 /
4k 28.4 100 ya
5k 25.3 y
/
0.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 26 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.05 m®
Air temperature: 19.1 °¢C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.998 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705008 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 19.1 &
63 30.1 S
80 21.8 3
100 251 £ 40.0 1
125 24.1 S
160 23.3 <
200 23.7 £
250 245 oy
315 24.9 = 300 1
400 20.9 5
500 22.4 §
630 19.9 5
800 22.0 2
1k 17.5 S 200 1 \é\i
1.25k 17.6 ° _ -
1.6k 21.6 g /
2k 26.0
2.5k 27.9 /
3.15k 26.5 10.0 /7
4k 24.9 /
5k 29.1 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 22 (-1; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.05 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0278 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711032 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 22.1 &
63 33.6 S
80 25.2 3
100 28.8 £ 40.0 1
125 27.3 S
160 27.4 <
200 27.6 £
250 25.2 @
315 23.6 = 300 |
400 25.4 5
500 25.0 3
630 21.2 5
800 25.5 2
1k 25.3 S 200 1
1.25k 25.3 °
1.6k 22.2 o
2k 20.4 @
2.5k 19.0
3.15k 20.9 10.0 7
4k 24.4
5k 24.7 /
/
/7
0.0 /. ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCx) 23 (-1; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K2-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.05 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0276 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original
Vent: Closed
Test ID: 711036 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
50.0
Frequency Do.otmnt
Hz dB
50 21.4 &
63 33.0 )
80 24.6 e
100 28.2 £ 4007
125 26.6 S
160 26.7 <
200 28.2 £
250 254 o
315 25.3 5 30.0 -
400 28.7 5
500 27.0 3
630 23.2 o
800 26.4 2
©
1k 27.2 S 20.0 - /
1.25k 26.8 ° /
1.6k 22.8 g
2k 235 7
2.5k 26.6 /
A 100 /
- /
5k 24.0 y
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.01m,nTw(CiCwr) 26 (-1; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Open 0.05 m?
Air temperature: 211 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0247 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 343.1 m? Canopy: n/a
Vent: Vent 1 closed
Test ID: 712045 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 22.2 &
63 33.8 o
80 25.7 e
100 296 £ 40.0 1
125 28.7 S
160 29.2 )
200 28.9 £
250 28.0 o
315 25.3 = 300 |
400 24.5 5
500 25.2 3
630 22.5 -
800 247 2
1k 26.1 S 200 1
1.25k 24.7 B
1.6k 21.5 q
2k 20.3 @
2.5k 17.5
3.15k 20.2 10.0
4k 21.5
5k 31.6
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.otmnTw(CiCw) 22 (-1; 1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.05 m?
Air temperature: 211 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0247 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 343.1 m? Canopy: n/a
Vent: Vent 1 closed
Test ID: 712049 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 21.3 &
63 33.0 S
80 24.9 3
100 28.7 £ 40.0 1
125 27.5 S
160 28.2 <
200 29.3 £
250 27.6 @
315 26.3 = 300 |
400 27.4 5
500 26.9 3
630 23.5 5
800 25.5 2
1k 27.1 S 200 1
1.25k 25.5 °
1.6k 21.9 o
2k 23.9 @
2.5k 24.2
3.15k 26.1 10.0
4k 26.6
5k 30.9
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 25 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.05 m?
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718018 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 22.3 &
63 32.6 S
80 25.1 3
100 26.6 £ 40.0 1
125 25.5 S
160 26.4 <
200 221 £
250 25.2 oy
315 24.6 = 300 |
400 22.2 5
500 21.5 §
630 26.7 5
800 25.9 2
1k 24.1 20,0 - /
1.25k 30.4 e /
1.6k 29.0 g V4
2k 304 /
2.5k 29.6
3.15k 28.3 10.0 /
4k 30.1 ' /
5k 25.9 V4
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 27 (0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.05 m?
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0024 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 719032 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 21.8 &
63 32.7 S
80 24.8 e
100 26.1 £ 40.0 1
125 24.7 S
160 24.9 <
200 222 £
250 247 @
315 24.0 = 300 |
400 20.8 5
500 20.9 3
630 26.1 5
800 25.4 2
1k 22.6 S 200 1
1.25k 26.7 ° /
1.6k 25.7 s /
2k 28.0 7
2.5k 27.8 /
3.15k 27.1 10.0 7
4k 29.2
5k 29.1 /
/7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 25 ( 0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.05 m®
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 720045 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 22.4 &
63 31.9 S
80 25.0 3
100 26.6 £ 40.0 1
125 24.8 S
160 24.2 <
200 233 £
250 243 oy
315 24.1 = 300 |
400 21.4 5
500 20.9 3
630 21.9 5
800 19.1 2 - —_——
1k 16.0 S 200 1 ~
1.25k 20.9 ° _ -
1.6k 21.6 g /
2k 24.9
2.5k 25.9 /
3.15k 21.2 10.0 /7
4k 23.4 /
5k 19.9 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 22 (-1; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.05 m?
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0095 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628062 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 19.1 —
63 276 S
80 24.2 ;
100 29.1 £ 40.0 1
125 27.1 .
160 22.8 @
200 23.6 g
250 23.9 5
315 25.7 E 30.0
400 25.4 5
500 20.3 §
630 19.0 >
800 18.8 2
1k 16.8 S 200 - -
1.25k 16.9 S
1.6k 20.1 S
2k 22,9 @
2.5k 28.7
3.15k 24.8 10.0
4k 22.9
5k 18.0 /
/
/
0.0 ( T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnTw(CiCw) 21 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.05 m®
Air temperature: 19.3 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9975 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705013 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 19.8 &
63 30.9 S
80 21.5 3
100 24.6 £ 40.0 1
125 23.9 S
160 23.8 <
200 241 £
250 23.7 oy
315 24.7 = 300 |
400 21.3 5
500 21.9 §
630 19.7 o
800 21.1 2
1k 16.8 T 200 | \4‘
1.25k 16.8 ° _ -
1.6k 21.9 g /
2k 254
2.5k 27.1 /
3.15k 27.1 10.0 /7
4k 27.1 /
5k 31.0 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 22 (-1; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.05 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0276 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711042 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 22.7 &
63 33.6 S
80 25.6 3
100 27.9 £ 40.0 1
125 25.9 S
160 26.0 <
200 26.4 £
250 23.5 @
315 22.7 = 300 |
400 25.0 5
500 23.4 3
630 19.3 o
800 23.0 2
1k 24.6 S 200 1
1.25k 21.4 °
1.6k 19.2 o
2k 17.8 @
2.5k 20.9
3.15k 20.3 10.0 7
4k 21.7
5k 16.6 /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCx) 21 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.05 m?
Air temperature: 21.2 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0243 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712072 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 19.3 &
63 31.0 S
80 23.3 3
100 26.3 £ 40.0 1
125 24.3 S
160 24.6 <
200 247 £
250 221 @
315 19.4 = 300 |
400 21.6 5
500 20.9 3
630 15.2 5
800 19.2 2
1k 18.4 S 200 1
1.25k 16.3 °
1.6k 16.0 o
2k 15.2 @
2.5k 19.5
3.15k 15.5 10.0
4k 14.3
5k 22.1
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.otmntw(CiCx) 17 (0; 1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0175 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713053 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 21.4 &
63 33.7 S
80 24.3 3
100 27.0 £ 40.0 1
125 25.5 S
160 26.6 <
200 26.6 £
250 255 oy
315 25.2 = 300 |
400 27.3 5 S N
500 28.2 §
630 20.7 5
800 27.0 2 -~
1k 24.6 20,0 - /
1.25k 28.3 ° /
1.6k 304 g V4
2k 29.2 /
2.5k 27.6
3.15k 24.3 10.0 /
4k 21.9 ' /
5k 25.5 V4
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.otmntw(CiCw) 27 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L3-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0176 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713045 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 21.4 &
63 32.7 S
80 24.2 3
100 258 £ 40.0 1
125 23.2 S
160 24.5 <
200 28.6 £
250 24.2 oy
315 27.6 = 300 |
400 29.1 5
500 28.4 3
630 20.4 5
800 24.2 2
1k 21.2 S 200 1 P
1.25k 21.2 ° -~
1.6k 25.1 s /
2k 26.8 /
2.5k 254 7
3.15k 20.3 10.0 7
4k 18.2
5k 19.8 /
/
/7
0.0 /. ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 23 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L3-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0176 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713049 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.7 &
63 34.0 S
80 24.6 3
100 27.0 £ 40.0 1
125 24.5 S
160 25.5 <
200 28.3 £
250 24.2 oy
315 26.1 = 300 |
400 28.2 5
500 24.6 §
630 17.8 5
800 26.3 2
1k 22.3 S 200 1 —~
1.25k 22.9 ° /
1.6k 27.1 s /
2k 29.2 7
2.5k 28.8 /
3.15k 28.0 10.0 7
4k 25.8
5k 25.9 /
/7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 25 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L3-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.05 m®
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 720038 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 20.9 &
63 31.1 S
80 22.6 3
100 245 £ 40.0 1
125 23.7 S
160 24.7 <
200 25.9 £
250 25.6 oy
315 26.7 = 300 |
400 23.9 5
500 26.8 3
630 27.2 5
800 26.5 2
1k 23.1 S 200 1
1.25k 23.8 °
1.6k 23.2 o
2k 15.9 @
2.5k 18.7
3.15k 21.8 10.0
4k 29.8
5k 29.0
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 22 (-1; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L3-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.05 m?
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0091 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628078 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 19.3 —
63 27.3 S
80 21.4 e
100 26.0 £ 40.0 1
125 23.7 S
160 20.4 <
200 22.0 2
250 18.7 <
315 20.8 E 30.0
400 25.7 5
500 20.7 §
630 17.6 >
800 26.2 2
1k 225 S 200
1.25k 24.2 S
1.6k 21.7 (%’
2k 224
2.5k 19.2
3.15k 24.3 V.4
4k 24.5 100 /
5k 23.7 /
/
/7
0.0 -~ T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnTw(CiCx) 22 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.05 m®
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9981 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705018 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.6 &
63 29.8 S
80 20.3 3
100 243 £ 40.0 1
125 22.8 S
160 20.9 <
200 22.2 £
250 21.6 oy
315 24.0 = 300 1
400 25.0 5
500 20.7 §
630 15.2 o
800 22.9 2
1k 16.9 S 200 1 Z
1.25k 20.3 °
1.6k 21.7 g _
2k 18.4
2.5k 19.5 /
3.15K 20.3 10.0 /
4k 21.7 | V4
5k 27.2 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 20 (-1; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.05 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0273 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711061 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 22.7 &
63 31.5 S
80 23.0 3
100 26.2 £ 40.0 1
125 24.8 S
160 25.5 <
200 27.6 £
250 21.9 oy
315 21.8 = 300 |
400 241 5
500 26.9 §
630 17.4 5
800 23.0 2 — — -
1k 20.4 S 200 1
1.25k 22.4 ° _ -
1.6k 20.0 g /
2k 20.0
2.5k 22.0 /
3.15k 27.3 10.0 /7
4k 26.9 /
5k 28.2 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 22 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Open 0.05 m?
Air temperature: 211 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0246 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712058 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.6 &
63 31.5 o
80 22.6 e
100 271 £ 40.0 1
125 25.2 S
160 26.9 )
200 28.5 £
250 22.0 o
315 19.6 = 300 |
400 21.0 5
500 25.9 §
630 16.9 -
800 21.1 2
1k 19.8 S 200 1 —
1.25k 19.6 B -~
1.6k 19.3 g _ -
2k 21.8
2.5k 18.5 /
3.15K 23.9 10.0 /
4k 26.4 ' /7
5k 24.6 /
/
/
0.0 - ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 20 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.05 m?
Air temperature: 211 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0246 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712062 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 225 &
63 30.4 S
80 22.0 3
100 26.2 £ 40.0 1
125 24.4 S
160 25.2 <
200 27.1 £
250 23.9 oy
315 22,6 = 300 1
400 22.1 5
500 25.5 §
630 15.4 5
800 21.9 2
1k 20.0 S 200 1 —
1.25k 17.3 ° -~
1.6k 17.8 g _ -
2k 21.0
2.5k 18.9 /
3.15K 26.9 10.0 /
4k 251 | V4
5k 29.7 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 20 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.05 m?
Air temperature: 20.3 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718011 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 26.1 &
63 32.8 S
80 24.1 3
100 265 £ 40.0 1
125 25.3 S
160 26.9 <
200 23.9 £
250 19.8 @
315 208 = 300 |
400 23.8 5
500 22.9 3 "
630 21.6 5
800 216 2 >4/
1k 25.2 S 200 1 -~
1.25k 23.9 ° /
1.6k 25.9 s /
2k 26.9 7
2.5k 25.8 /
3.15k 26.9 10.0 7
4k 27.3
5k 27.7 /
/7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 25 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.05 m?
Air temperature: 20.3 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0023 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 719025 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 26.3 &
63 32.8 S
80 24.1 3
100 26.4 £ 40.0 1
125 24.9 S
160 25.8 <
200 23.0 £
250 16.5 @
315 21.0 = 300 |
400 23.1 5
500 22.9 3
630 225 5 _——-
800 19.5 2 V
1k 24.5 S 200 1 _
1.25k 21.3 ° /
1.6k 24.9 g
2k 271 /
2.5k 25.6 /s
3.15k 25.5 10.0 /
4k 225 /
5k 22.1 /
V4
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 24 (-1; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.05 m®
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 720031 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 26.4 &
63 32,5 )
80 23.1 e
100 26.4 £ 40.0 1
125 24.6 S
160 25.0 <
200 23.8 £
250 22.9 oy
315 24.0 = 300 |
400 24.9 5
500 23.4 §
630 17.9 o
800 26.0 2
1k 21.4 S 200 1
1.25k 23.0 ° _ -
1.6k 23.9 g /
2k 21.9
2.5k 21.4 /
3.15k 20.6 10.0 /7
4k 17.7 /
5k 17.9 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCx) 22 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

K4-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.05 m?
Air temperature: 20.7 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0091 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628094 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 20.9 —
63 27.6 S
80 22.2 ;
100 285 £ 40.0 1
125 25.9 .
160 21.5 @
200 22.8 £
250 21.6 5
315 23.1 E 30.0
400 26.5 5
500 21.0 §
630 17.4 >
800 23.1 2
1k 225 S 200
1.25k 23.5 S
1.6k 18.9 S
2k 20.8 @
2.5k 19.6
3.15k 23.3 10.0
4k 22.9
5k 21.3 /
/
/
0.0 ( T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mntw(CiCx) 21 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L5-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.05 m®
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.998 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m® Canopy: n/a
Vent: n/a
Test ID: 705023 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values =— =—Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.6 &
63 29.9 S
80 20.0 3
100 241 £ 40.0 1
125 23.1 S
160 21.0 <
200 22.0 §
250 18.5 o
315 25.1 = 300 1
400 25.1 5
500 20.9 §
630 13.7 o
800 21.2 2
1k 16.2 S 200 1
1.25k 17.9 °
1.6k 16.7 o —_ -
2k 12.1 @ -
2.5k 13.9 e
3.15k 20.2 10.0 -
4k 24.6 /
5k 31.9 /
V4
/
0.0 — ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCx) 16 (0; 1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

[5-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.05 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0274 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711056 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 25.8 &
63 33.7 S
80 24.7 e
100 28.2 £ 40.0 1
125 26.4 S
160 28.7 <
200 29.1 £
250 19.6 oy
315 20.4 = 300 |
400 23.9 5
500 29.1 3
630 21.7 5
800 21.9 2 1l ~
1k 22.9 S 200 1 .~
1.25k 24.3 ° -~
1.6k 21.8 g /
2k 23.2 /
2.5k 24.0
3.15k 22.1 10.0 /,/
4k 23.1
5k 30.7 /
/
/7
0.0 /. ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 23 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L5-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.05 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0274 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711051 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.7 &
63 31.6 S
80 23.1 3
100 26.6 £ 40.0 1
125 24.9 S
160 25.3 <
200 25.1 £
250 17.9 oy
315 18.8 = 300 |
400 215 5
500 22.4 §
630 16.9 o
800 18.6 2
1k 20.8 S 200 1 — ==
1.25k 20.4 ° -~
1.6k 21.4 g _ -
2k 20.6
2.5k 20.5 /
3.15K 21.1 10.0 /
4k 25.7 | V4
5k 27.1 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 20 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L5-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.05 m?
Air temperature: 21.1 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0246 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712067 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values =— =—Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 26.2 &
63 33.5 S
80 25.2 3
100 28.9 £ 40.0 1
125 27.0 S
160 28.1 <
200 27.3 £
250 21.8 oy
315 22,6 = 300 |
400 23.2 5
500 24.2 §
630 18.8 5
800 22.7 2 —
1k 21.5 S 200 1 -~
1.25k 22.2 ° _ -
1.6k 22.3 g /
2k 23.2
2.5k 22.4 /
3.15k 21.8 10.0 /7
4k 26.3 /
5k 31.0 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCx) 22 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L5-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0176 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713039 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 255 &
63 32.9 S
80 23.5 3
100 273 £ 40.0 1
125 25.6 S
160 26.9 <
200 30.2 £
250 18.6 oy
315 19.7 = 300 |
400 22.6 5
500 26.2 §
630 18.5 5
800 22.3 2
1k 16.4 S 200 1 -
1.25k 21.8 (gu > .~
1.6k 20.6 o -~
2k 21.7 /
2.5k 19.9 /
3.15k 25.5 10.0 7
4k 23.1
5k 22.0 /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCx) 21 (0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.018 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m® Canopy: n/a
Vent: n/a
Test ID: 713031 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values =— =—Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 25.9 b &
63 32.3 S
80 23.2 3
100 26.3 £ 40.0 1
125 24.1 S
160 23.2 <
200 24.7 §
250 16.0 o
315 26.6 = 300 |
400 29.5 5
500 23.5 §
630 15.2 5
800 17.7 2
1k 14.5 S 200 1
1.25k 18.6 °
1.6k 17.9 o —_ — /-
2k 13.8 @
2.5k 12.3 e
3.15k 18.3 10.0 -
4k 241 /
5k 21.7 /
V4
/
0.0 — ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCx) 16 (0; 1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.018 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713035 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 27.9 B &
63 32.9 S
80 23.3 3
100 27.0 £ 40.0 1
125 24.9 S
160 24.3 <
200 24.8 £
250 19.4 oy
315 26.7 = 300 |
400 20.5 5
500 18.3 §
630 15.6 5
800 21.8 2
1k 16.0 S 200 1
1.25k 21.3 ° P -
1.6k 15.6 g D
2k 18.2 -~
2.5k 17.3 /
P 100 /
5k 26.1 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 19 (-1; 1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.05 m®
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 720024 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 251 &
63 31.8 S
80 22.6 3
100 24.8 £ 40.0 1
125 24.5 S
160 24.6 <
200 25.3 £
250 20.6 oy
315 24.6 = 300 |
400 25.6 5
500 24.8 §
630 23.0 5
800 24.0 2 \/\ — -
1k 21.4 S 200 1 P
1.25k 22.2 ° _ -
1.6k 20.3 g /
2k 22.2
2.5k 23.1 /
3.15k 19.7 10.0 /7
4k 25.5 /
5k 22.2 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCx) 22 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.05 m?
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0106 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628030 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 21.3 —
63 27.8 S
80 21.9 ;
100 28.1 £ 40.0 1
125 24.9 .
160 21.4 @
200 19.3 g
250 20.8 5
315 21.8 E 30.0
400 15.8 5
500 22.4 §
630 24.9 >
800 25.7 2
1k 17.3 S 200 Ry A
1.25k 21.5 S
1.6k 17.8 % V_ -~ -
2k 16.7
2.5k 22.7 /
3.15K 24.7 10.0 /
4k 24.2 | V.4
5k 21.7 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCx) 20 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.05 m®
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.998 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705028 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 25.3 &
63 29.9 S
80 20.6 3
100 24.0 £ 40.0 1
125 23.5 S
160 21.8 <
200 23.2 £
250 19.7 oy
315 19.3 = 300 1
400 15.7 5
500 24.7 §
630 21.9 5
800 21.9 2
1k 16.4 S 200 1
1.25k 20.6 ° -
1.6k 18.5 g L -~
2k 19.9 -~
2.5k 19.6 /
PO 100 /
5k 25.7 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCyr) 19(-1; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.05 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0279 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original
Vent: Closed
Test ID: 711019 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 27.0 B &
63 32.8 S
80 24.0 e
100 27.7 £ 40.0 1
125 26.5 S
160 28.2 <
200 27.9 £
250 28.8 @
315 29.7 = 300 |
400 17.2 5
500 17.5 3
630 18.3 o
800 24.3 2
1k 19.7 S 200 1
1.25k 21.7 °
1.6k 18.4 o
2k 17.6 @
2.5k 22.1
3.15k 25.8 10.0
4k 29.9
5k 29.2 |b
0.0 < T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 20 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.05 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0278 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711023 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 27.0 &
63 33.3 S
80 24.8 e
100 28.0 £ 40.0 1
125 26.8 S
160 28.1 <
200 27.5 £
250 271 oy
315 27.9 = 300 |
400 18.6 5
500 20.2 §
630 20.7 5
800 23.7 b A —_ -
1k 19.8 S 200 1 .
1.25k 23.8 ° > -
1.6k 19.4 g /
2k 19.1
2.5k 24.3 /
3.15k 25.7 10.0 /7
4k 30.5 /
5k 28.8 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 22 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Open 0.05 m?
Air temperature: 21 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0252 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712019 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 27.0 |B 5
63 33.1 o
80 24.3 e
100 285 £ 40.0 1
125 27.7 S
160 29.3 )
200 29.4 £
250 32.8 o
315 29.7 = 300 |
400 15.6 5
500 17.5 3
630 18.5 -
800 23.7 2
1k 20.3 T 200
1.25k 20.6 T -~ - -
) 3 9 —
1.6k 17.1 g > ~
2k 13.4 —~
2.5k 22.5 /
w3 100 /
5k 315 |b 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCyr) 19(-1; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 17/7/2005 Test Sample: Window C-4 Open 0.05 m?
Air temperature: 21 °C Area of window unit, S: 0.995 m?
Air humidity: 312 % Window mass per unit area: 39.20 kg/m?
Atmospheric pressure: 1.0044 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Overframe A closed
Test ID: 717078 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— =—Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 28.1 &
63 33.4 S
80 25.0 3
100 285 £ 40.0 1
125 27.4 S
160 28.3 <
200 28.2 £
250 28.8 oy
315 30.4 = 300 |
400 21.4 5
500 18.3 §
630 21.0 5
800 22.0 2 —_ -
1k 21.0 © 200 1 p
1.25k 21.2 ° _
1.6k 21.8 g /
2k 201
2.5k 20.9 /
3.15k 26.3 10.0 /7
4k 31.6 /
5k 32.6 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.01m,nTw(CiCw) 22 (-1; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0183 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713025 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 26.2 B &
63 32.1 S
80 22.9 3
100 26.6 £ 40.0 1
125 25.4 S
160 26.7 <
200 28.4 £
250 27.6 oy
315 185 = 300 |
400 12.0 5
500 13.7 §
630 18.3 5
800 24.8 2
1k 16.3 S 200 1
1.25k 22.0 °
1.6k 235 s _ -
2k 224
2.5k 22.7
3.15k 20.9 10.0 /
4k 18.4 | V4
5k 21.8 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 20 (-1; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0185 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 713017 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 26.5 B &
63 32.6 S
80 24.1 3
100 26.2 £ 40.0 1
125 25.0 S
160 24.7 <
200 25.1 £
250 21.5 oy
315 17.2 = 300 |
400 12.4 5
500 22.2 3
630 22.2 5
800 215 2
1K 17.9 T 200 \
1.25k 15.7 °
1.6k 13.5 o - - =
2k 17.3 @ —
2.5k 17.7 .~
31K 20 10.0 y /
5k 20.7 y
/
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 17(0; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L6-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0183 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713021 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 27.3 B &
63 33.3 S
80 24.3 3
100 27.0 £ 40.0 1
125 25.7 S
160 25.6 <
200 24.9 £
250 21.3 oy
315 18.8 = 300 |
400 14.2 5
500 20.4 §
630 21.1 5
800 23.0 2 —_—-
1k 19.0 S 200 1 _
1.25k 24.6 ° -
1.6k 20.5 g
2k 22.2
2.5k 25.8 /
3.15k 24.7 10.0 /7
4k 23.2 /
5k 25.9 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 22 (-1; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.05 m?
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718025 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 25.3 &
63 32.9 S
80 23.2 3
100 26.6 £ 40.0 1
125 25.5 S
160 26.6 <
200 24.6 £
250 245 oy
315 235 = 300 |
400 17.8 5
500 23.2 §
630 21.3 5
800 17.5 2
1k 20.3 S 200 1
1.25k 24.9 ° vV -
1.6k 28.4 g /
2k 241
2.5k 20.0 /
3.15k 20.7 10.0 /7
4k 23.0 /
5k 26.1 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 22 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.05 m?
Air temperature: 19.9 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0019 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 719004 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 25.6 &
63 33.5 S
80 24.7 e
100 26.4 £ 40.0 1
125 25.5 S
160 25.5 <
200 23.1 £
250 25.2 oy
315 25.2 = 300 |
400 20.1 5
500 22.6 3
630 20.3 o _ — -
800 20.5 7
1k 21.2 € 200 - v X/
1.25k 28.0 ° /
1.6k 27.7 g
2k 23.6 /
2.5k 23.9 /7
3.15k 26.8 10.0 /
4k 23.9 /
5k 21.4 /
/7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 24 (-1; 1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.05 m?
Air temperature: 20.7 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.009 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 628110 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 20.8 —
63 27.8 S
80 21.5 ;
100 28.6 £ 40.0 1
125 24.6 .
160 20.3 @
200 22.1 2
250 23.0 <
315 25.5 E 30.0
400 27.4 5
500 26.7 §
630 21.4 >
800 26.6 2
1k 21.8 S 200 -
1.25k 17.4 S
1.6k 17.4 (%’
2k 18.2
2.5k 20.9
3.15k 25.7
4k 23.8 10.0
5k 19.8 /
/
/
0.0 ( T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnTw(CiCx) 21 (-1; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.05 m®
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9982 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a A A A A
Vent: n/a
Test ID: 705033 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 245 &
63 29.9 S
80 20.1 3
100 24.3 £ 40.0 1
125 222 S
160 19.7 <
200 21.2 £
250 21.2 oy
315 24.0 = 300 1
400 26.1 5
500 23.1 3
630 18.0 o
800 24.4 2
1k 20.6 S 200 1
1.25k 19.8 °
1.6k 141 o ~ - =
2k 11.6 @ —
2.5k 14.1 P
31K 188 10.0 y /
5k 26.0 y
/
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 17 (-1; 1)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L7-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.05 m?
Air temperature: 20.7 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0272 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original A B A A
Vent: Closed
Test ID: 711070 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.9 &
63 31.6 S
80 22.6 3
100 265 £ 40.0 1
125 24.7 S
160 26.3 <
200 28.4 £
250 17.3 oy
315 18.2 = 300 |
400 20.4 5
500 26.9 §
630 21.1 5
800 18.0 2 — -
1k 21.1 S 200 1
1.25k 23.4 ° _ -
1.6k 225 g /
2k 21.2
2.5k 21.6 /
3.15k 24.9 10.0 /7
4k 27.3 /
5k 26.9 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCx) 22 ( 0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.05 m?
Air temperature: 20.7 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0272 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original A B A A
Vent: Closed
Test ID: 711074 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 20.7 &
63 28.5 S
80 20.0 3
100 24.0 £ 40.0 1
125 222 S
160 22.8 <
200 237 £
250 17.6 @
315 19.5 = 300 |
400 19.2 5
500 21.4 3
630 17.0 5
800 17.2 2
1k 18.3 S 200 1
1.25k 14.4 ° —
1.6k 221 g _ -
2k 23.1
2.5k 23.0 /
3.15K 22.5 10.0 /
4k 26.0 ' /7
5k 24.4 /
/
/
0.0 < T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 20 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L7-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Open 0.05 m?
Air temperature: 20.9 °C Area of window unit, S:
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0254 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° A A A A
Vent 1 closed
Test ID: 712006 Loudspeaker Configuration:
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 25.7 &
63 32.4 S
80 23.5 3
100 278 £ 40.0 1
125 26.2 S
160 28.8 <
200 29.5 £
250 21.0 @
315 21.8 = 300 |
400 225 5
500 29.1 3
630 22.6 5
800 19.4 2 _ - -
1k 21.4 S 200 1 >
1.25k 22.7 ° -~
1.6k 23.6 s /
2k 23.1
2.5k 23.5
3.15k 25.8 10.0
4k 26.4
5k 28.9
0-0 T T
63 500 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 23 (0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.05 m?
Air temperature: 20.9 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0254 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: A AR Aana
Vent: Vent 1 closed
Test ID: 712010 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 24.9 &
63 31.6 )
80 23.1 e
100 27.2 £ 40.0 1
125 25.5 S
160 26.5 <
200 26.8 £
250 21.9 @
315 23.6 = 300 |
400 24.5 5
500 26.8 3
630 19.5 o
800 16.8 2
1k 20.7 S 200 1 -
1.25k 20.3 °
1.6k 233 3 -
2k 20.2 /
2.5k 22.9 /
3.15k 23.4 10.0 7
4k 25.0
5k 26.7 /
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCx) 21 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0174 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 713067 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 26.4 &
63 33.0 S
80 23.5 3
100 27.7 £ 40.0 1
125 25.5 S
160 27.0 <
200 31.0 £
250 17.9 oy
315 19.8 = 300 |
400 21.4 5
500 20.1 §
630 12.1 o
800 17.0 2
1k 15.5 S 200 1
1.25k 18.9 ° —_— -
1.6k 22.8 o
2k 223 @
2.5k 16.1 -
3.15K 194 100 /
4k 20.0 ' /
5k 25.0 V4
/
/
0.0 —a : : :
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 18(0;-1)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0175 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 713059 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 26.6 &
63 32.2 S
80 23.1 3
100 26.3 £ 40.0 1
125 23.7 S
160 23.0 <
200 24.0 £
250 17.1 oy
315 26.9 = 300 |
400 28.5 5
500 17.4 §
630 15.8 5
800 13.4 2
1k 16.2 S 200 1
1.25k 18.3 °
1.6k 16.3 & — —
2k 14.2 @ y -
2.5k 12.0 -
3.15k 16.8 10.0 -
4K 17.9 /
5k 21.2 /
/7
/
0.0 —L ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCyx) 16 (-1; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.05 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0174 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A A A A
Vent: n/a
Test ID: 713063 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 28.5 &
63 33.1 S
80 23.4 3
100 27.2 £ 40.0 1
125 24.7 S
160 24.2 <
200 24.4 £
250 21.5 @
315 275 = 300 |
400 17.6 5
500 8.0 3
630 14.0 5
800 16.2 2
1k 14.2 S 200 1
1.25k 19.4 °
1.6k 20.5 o - - =
2k 17.0 @
2.5k 18.2 o
3.15k 21.2 10.0 /
4k 22.0 V'
5k 25.4 y
/
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCw) 17 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.05 m?
Air temperature: 20.5 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9959 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 718032 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 27.4 &
63 32.9 S
80 23.0 3
100 271 £ 40.0 1
125 25.5 S
160 27.2 <
200 252 £
250 16.8 @
315 20.7 = 300 |
400 23.3 5
500 25.1 3
630 26.0 5
800 17.5 2 T -
1k 16.7 S 200 1 >
1.25k 24.7 ° -~
1.6k 25.8 s /
2k 25.5 /
2.5k 24.5 7
3.15k 20.7 10.0 7
4k 20.7
5k 26.1 /
/
V4
0.0 /. ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 23 (-2; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.05 m?
Air temperature: 20.1 °¢C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0023 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a A A A A
Vent: n/a
Test ID: 719011 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 26.8 &
63 33.1 o
80 24.3 e
100 26.6 £ 40.0 1
125 25.1 S
160 26.1 )
200 235 £
250 17.3 o
315 21.2 = 300 |
400 24.3 5
500 26.0 3
630 26.8 -
800 18.9 2 -~ N/
1k 22.6 S 200 1 >
1.25k 24.5 B —~
1.6k 23.3 g /
2k 20.5 /
2.5k 20.9 /7
3.15k 23.7 10.0 7
4k 20.5
5k 22.4 /
/
/7
0.0 /. ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 23 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.05 m®
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a A A A A
Vent: n/a
Test ID: 720011 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 26.2 &
63 32.3 S
80 22.9 3
100 25.9 £ 40.0 1
125 24.6 S
160 24.3 <
200 23.8 £
250 21.6 oy
315 24.2 = 300 |
400 25.5 5
500 25.1 3
630 19.1 o
800 25.4 2
1k 20.0 S 200 1
1.25k 19.9 °
1.6k 16.7 o
2k 19.5 @
2.5k 19.2
3.15k 17.8 10.0
4k 21.2
5k 23.7
0.0 < T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 20 (-1; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

L7-12




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.10 m?
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m®* =
Atmospheric pressure: 1.0109 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 628015 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 18.9 —
63 257 S
80 19.7 ;
100 26.4 £ 40.0 1
125 225 .
160 17.7 @
200 17.7 g
250 19.3 5
315 20.8 E 30.0
400 18.0 5
500 19.8 §
630 16.2 >
800 23.4 2
1k 20.9 200 - — _:Z\/
1.25k 19.6 T ~
1.6k 18.9 (%’ _
2k 18.3
2.5k 18.2 /
3.15K 22.8 10.0 /
4k 20.3 | V.4
5k 20.7 /
/
/
0.0 T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 20 (-1; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-2 Open 0.10 m?
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m®* =
Atmospheric pressure: 1.0109 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 628010 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 19.7 &
63 26.8 S
80 19.9 3
100 258 £ 40.0 1
125 227 S
160 18.8 <
200 19.6 £
250 20.0 oy
315 21.9 = 300 |
400 17.8 5
500 19.9 3
630 17.0 5
800 23.2 2
1k 20.7 S 200 1 N — /-
1.25k 21.4 ° -~
1.6k 19.5 g _ -
2k 19.3
2.5k 18.8 /
3.15K 23.5 10.0 /
4k 20.3 | V4
5k 20.1 /
/
/
0.0 < T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 20 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-3 Open 0.10 m?
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m®* =
Atmospheric pressure: 1.0112 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 628005 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 20.2 &
63 26.7 S
80 17.3 e
100 23.9 £ 40.0 1
125 19.4 S
160 18.5 <
200 19.4 £
250 16.6 oy
315 18.2 = 300 |
400 18.3 5
500 20.8 3
630 20.0 5
800 17.7 2
1k 18.2 T 200
1.25k 21.5 g \/ X~ 7 -
) 3 9 —
1.6k 17.7 g L -~
2k 14.7 -~
2.5k 18.2 /
P 100 /
5k 19.5 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 19 (-1; 1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M1-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.10 m?
Air temperature: 18.9 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m®* =
Atmospheric pressure: 0.9982 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m® Canopy: n/a a
Vent: n/a
Test ID: 705004 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values =— =—Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 22.9 &
63 28.6 S
80 18.6 e
100 22.9 £ 40.0 1
125 20.2 S
160 17.9 <
200 18.4 §
250 19.8 o
315 21.2 = 300 |
400 21.8 5
500 19.9 §
630 12.9 o
800 18.7 2
1k 16.0 S 200 1
1.25k 16.8 °
1.6k 15.8 o —_—
2k 14.1 @ -
2.5k 13.6 -
3.15k 15.9 10.0 -
4k 20.1 /
5k 25.7 /
V4
/
0.0 — ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 16(0; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.10 m?
Air temperature: 20.5 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m®> =
Atmospheric pressure: 1.0281 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original a
Vent: Closed
Test ID: 711007 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 241 &
63 30.8 )
80 21.6 e
100 26.3 £ 40.0 1
125 23.3 S
160 26.4 <
200 25.1 £
250 20.8 oy
315 18.3 = 300 |
400 19.8 5
500 17.6 §
630 9.6 o
800 12.4 2
1k 16.4 S 200 1
1.25k 20.1 °
1.6k 22.7 o
2k 20.9 @
2.5k 21.8 -
3.15K 22.9 100 / y
4k 24.4 ' /
5k 26.1 V4
/
/
0.0 —a : : :
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 18 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.10 m?
Air temperature: 20.5 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m®> =
Atmospheric pressure: 1.0281 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original a
Vent: Closed
Test ID: 711011 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.1 &
63 29.8 )
80 21.1 e
100 255 £ 40.0 1
125 227 S
160 24.0 <
200 22.7 £
250 20.9 oy
315 20.2 = 300 1
400 20.6 5
500 16.0 §
630 6.7 o
800 15.4 2
1k 15.3 S 200 1
1.25k 15.9 °
1.6k 24.0 o ~
2k 215 @ o
2.5k 23.1 -
3.15K 218 100 /
4k 24.3 ' / V
5k 25.5 V4
/
/
0.0 —a : : :
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 18 (-2; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M1-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Open 0.10 m?
Air temperature: 21.1 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m®> =
Atmospheric pressure: 1.025 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a A
Vent: Vent 1 closed
Test ID: 712033 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.8 &
63 30.8 S
80 21.6 3
100 26.8 £ 40.0 1
125 24.1 S
160 27.4 <
200 26.1 £
250 23.2 @
315 19.4 = 300 |
400 19.0 5
500 18.1 3
630 7.1 5
800 13.1 2
1k 16.2 S 200 1
1.25k 20.2 °
1.6k 23.8 o
2k 213 @
2.5k 21.0 -
3.15k 24.2 10.0 /
4k 26.2 ' / V
5k 27.2 /7
/
/
0.0 — : : :
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 18 (-2; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M1-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.10 m?
Air temperature: 21.1 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m®> =
Atmospheric pressure: 1.025 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a A
Vent: Vent 1 closed
Test ID: 712037 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.0 &
63 29.9 o
80 21.3 e
100 26.1 £ 40.0 1
125 23.5 S
160 25.2 )
200 237 £
250 23.0 o
315 21.3 = 300 1
400 19.9 5
500 16.5 3
630 5.5 -
800 16.1 2
1k 13.6 S 200 1
1.25k 17.0 B
1.6k 23.8 q
2k 21.2 @
2.5k 23.0 -
315 | 202 10.0 7
5k 27.5 y; v
/
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCw) 17 (-2; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M1-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m®* =
Atmospheric pressure: 1.0185 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 713012 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 251 b &
63 31.2 S
80 21.6 3
100 26.1 £ 40.0 1
125 23.3 S
160 25.8 <
200 24.9 £
250 14.2 oy
315 17.3 = 300 |
400 16.9 5
500 13.8 §
630 15.1 5
800 17.4 2
1k 18.2 S 200 1
1.25k 20.6 ° . _— -
1.6k 18.0 3 /
2k 16.8
2.5k 19.0 -
3.15K 20.0 100 /
4k 17.6 ' /
5k 19.9 V4
/
/
0.0 —a : : :
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 18(0;-1)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m®* =
Atmospheric pressure: 1.0185 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 713004 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
50.0
Frequency Do.otmnt 400
Hz dB
50 25.0 b &
63 30.5 S
80 21.2 3
100 24.7 £ 3001
125 21.4 S
160 21.2 <
200 20.0 £
250 16.5 oy
315 23.0 £ 200 -
400 22.0 5
500 8.9 3
-
630 13.1 5
800 16.0 2
1k 17.1 2 100 -
1.25k 12.7 °
1.6k 10.2 o
2k 12.2 @
2.5k 11.6
3.15k 18.1 0.0 /o
4k 17.0
5k 16.1 /
/
-10.0
63 125 250 500 1k 2k

Frequency (Hz)

Dooimntm(CiCy) 13(0; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M1-10




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m®* =
Atmospheric pressure: 1.0185 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 713008 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 26.4 b &
63 30.9 S
80 21.1 3
100 252 £ 40.0 1
125 22.0 S
160 21.9 <
200 20.0 £
250 16.0 oy
315 23.2 = 300 |
400 11.2 5
500 13.0 §
630 16.8 5
800 17.7 2
1k 18.4 S 200 1
1.25k 13.2 °
1.6k 15.1 g / — -
2k 17.4 -~
2.5k 15.3 S
3.15k 21.8 10.0
4K 19.5 /
5k 20.5 /
/7
/
0.0 —L ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 16(0; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

Mi-11




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.10 m?
Air temperature: 20.3 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m®> =
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 718005 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 25.7 &
63 31.8 S
80 22.1 3
100 26.1 £ 40.0 1
125 24.7 S
160 26.7 <
200 23.6 £
250 15.6 @
315 18.8 = 300 |
400 20.9 5
500 23.3 3
630 23.2 5
800 18.8 2
1k 20.8 S 200 1 ~ A
1.25k 23.5 ° > ~
1.6k 18.9 g -~
2k 20.4 /
2.5k 17.6 /
3.15k 21.0 10.0 7
4k 26.1
5k 24.5 /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCw) 21 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M1-12




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.10 m?
Air temperature: 20.3 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m®> =
Atmospheric pressure: 1.0023 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 719019 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 25.1 &
63 31.5 S
80 22.8 3
100 255 £ 40.0 1
125 23.8 S
160 25.2 <
200 222 £
250 16.8 @
315 18.3 = 300 |
400 21.1 5
500 23.0 3
630 23.7 5
800 19.8 2
1k 24.1 S 200 1
1.25k 24.4 °
1.6k 22.3 o
2k 24.2 @
2.5k 18.0
3.15k 15.9 10.0
4k 20.2
5k 19.2
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 22 (-2; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M1-13




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.10 m?
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m* =
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a A
Vent: n/a
Test ID: 720018 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 247 &
63 30.8 S
80 21.7 3
100 24.6 £ 40.0 1
125 22.8 S
160 22.4 <
200 20.2 £
250 20.0 @
315 23.6 = 300 |
400 24.2 5
500 24.2 3
630 21.1 5
800 243 2 \/\
1k 22.1 S 200 1 AN
1.25k 22.4 ° > ~
1.6k 19.8 g -~
2k 19.6 /
2.5k 20.4 /
3.15k 18.6 10.0 7
4k 171
5k 21.9 /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.otmnTw(CiCx) 21 (0; 1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

Mi-14




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.10 m?
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0102 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628047 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 14.5 —
63 243 S
80 18.7 ;
100 238 £ 40.0 1
125 20.9 .
160 21.2 @
200 18.5 2
250 19.4 <
315 23.0 E 30.0
400 22.8 5
500 21.9 §
630 22.3 > —_-
800 23.1 2
1k 223 S 200
1.25k 21.5 S
1.6k 24.7 (%’
2k 254
2.5k 28.0 /7
3.15k 27.9 /
4k 249 10.0 /
5k 21.9 /
/7
/
0.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCx) 24 (0; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M2-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.10 m?
Air temperature: 19.1 °¢C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.998 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 705009 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 17.6 &
63 28.9 S
80 20.7 3
100 23.9 £ 40.0 1
125 22.9 S
160 22.4 <
200 23.0 £
250 234 oy
315 235 = 300 -
400 19.6 5
500 21.8 3
630 18.5 5
800 215 2
1k 16.6 S 200 1
1.25k 16.7 (gu > L~
1.6k 20.6 o -~
2k 25.0 /
2.5k 26.7 /
3.15k 25.6 10.0 7
4k 23.3
5k 27.0 /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCw) 21 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M2-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.10 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0278 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original
Vent: Closed
Test ID: 711033 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 20.5 &
63 32.3 S
80 23.9 3
100 27.7 £ 40.0 1
125 26.1 S
160 26.3 <
200 26.5 £
250 23.7 @
315 21.9 = 300 |
400 23.7 5
500 23.4 3
630 19.2 o
800 23.2 2
1k 23.5 S 200 1
1.25k 23.4 °
1.6k 20.0 o
2k 16.7 @
2.5k 171
3.15k 19.6 10.0 7
4k 19.9
5k 21.9 /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCx) 21 (-1; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M2-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.10 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0276 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original
Vent: Closed
Test ID: 711037 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 19.5 &
63 31.2 S
80 23.0 3
100 26.7 £ 40.0 1
125 25.1 S
160 25.2 <
200 26.6 £
250 23.9 @
315 23.3 = 300 |
400 26.3 5
500 25.0 3
630 20.0 5
800 24.4 2 v: ~ ~ -
1k 24.0 S 200 1 »
1.25k 24.0 ° -~
1.6k 20.1 g /
2k 21.9 /
2.5k 23.3 7
3.15k 24.0 10.0 7
4k 21.3
5k 28.5 /
/
V4
0.0 /. ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 23 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M2-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Open 0.10 m?
Air temperature: 211 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0247 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712046 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 19.6 &
63 31.8 o
80 23.6 e
100 27.7 £ 40.0 1
125 26.4 S
160 27.2 )
200 26.8 £
250 25.7 o
315 22,6 = 300 |
400 21.6 5
500 22.6 §
630 19.4 -
800 20.6 2
1k 22.2 S 20,0 - \/
1.25k 21.3 T -~ — T~
) 3 9 —
1.6k 18.1 g > ~
2k 13.8 —~
2.5k 18.0 /
A 100 /
5k 27.3 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCyr) 19(-1; 1)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M2-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.10 m?
Air temperature: 211 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0247 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712050 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 19.7 &
63 31.6 S
80 23.6 3
100 276 £ 40.0 1
125 26.2 S
160 26.9 <
200 28.0 £
250 26.4 oy
315 24.9 = 300 |
400 25.6 5
500 25.3 3
630 21.8 - \/
800 24.0 2 Pl
1k 24.8 S 200 1 .~
1.25k 23.2 ° -~
1.6k 20.3 g /
2k 22.9 /
2.5k 21.3
3.15k 25.1 10.0 /,/
4k 22.8
5k 32.0 /
/
/7
0.0 /. ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 23 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M2-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.10 m?
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718019 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
50.0
Frequency | Dooimnt
Hz dB
50 20.6 &
63 31.3 o
80 23.8 e
100 254 £ 4007
125 24.2 Y
160 25.3 )
200 21.0 £
250 23.4 o
315 22.7 5 30.0 A
400 20.8 5
500 20.1 §
630 25.6 -
800 23.8 3
©
1k 23.3 S 20.0 /
1.25k 29.9 B /
1.6k 27.2 g
2k 27.8 7
2.5k 27.8 /
P 100 /
- /
5k 23.2 y;
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 26 (-1; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M2-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.10 m?
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0024 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 719033 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 20.1 &
63 31.2 S
80 23.5 3
100 25.0 £ 40.0 1
125 23.5 S
160 23.9 <
200 21.0 £
250 22.9 @
315 22.1 = 300 |
400 19.5 5
500 19.6 § /\/\-—
630 25.2 5 _———-
800 23.9 2 _
1k 22.3 S 200 1
1.25k 26.8 ° /
1.6k 25.9 g
2k 25.3 /
2.5k 25.6 /7
3.15k 26.5 10.0 /
4k 25.7 /
5k 25.9 /
/7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 24 (0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M2-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.10 m?
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 720046 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 20.6 &
63 30.2 S
80 23.7 3
100 252 £ 40.0 1
125 23.3 S
160 22.9 <
200 217 £
250 23.2 @
315 23.1 = 300 1
400 19.3 5
500 20.1 3
630 23.6 5
800 19.7 2 - —_—
1k 18.6 S 200 1 P\
1.25k 21.2 ° _ -
1.6k 22.0 g /
2k 25.1
2.5k 24.8 /
3.15k 21.6 10.0 /7
4k 17.2 /
5k 14.7 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCx) 22 ( 0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M2-9




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.10 m?
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0095 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628063 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnT 50.0
Hz dB
50 17.9 —
63 26.3 S
80 23.0 ;
100 28.1 £ 40.0 1
125 25.9 .
160 21.7 @
200 22.3 g
250 21.0 5
315 23.2 E 30.0
400 22,5 5
500 16.8 §
630 15.9 >
800 16.8 2
1k 15.9 S 200 ~
1.25k 16.1 S _ -
1.6k 19.7 (%’ =
2k 20.5 -~
2.5k 22.0 /
3.15k 23.1 10.0 /
4k 21.7 ,
5k 15.9 1
/
/
0.0 T / T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnTw(CiCw) 19 (-1; 1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M3-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.10 m?
Air temperature: 19.3 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9975 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 705014 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 18.0 &
63 29.5 S
80 20.3 3
100 23.3 £ 40.0 1
125 22.6 S
160 23.0 <
200 23.4 £
250 225 oy
315 23.1 = 300 1
400 19.8 5
500 20.8 3
630 18.2 5
800 20.2 2
1k 15.8 S 200 1 v\i
1.25k 16.0 °
1.6k 20.9 3 -
2k 24.3 /
2.5k 26.2 /
3.15k 25.3 10.0 7
4k 25.7
5k 28.9 /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 21 (-1; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M3-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.10 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0276 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711043 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 21.0 &
63 32.1 S
80 24.1 e
100 26.7 £ 40.0 1
125 24.7 S
160 24.7 <
200 25.0 £
250 21.6 oy
315 20.2 = 300 |
400 23.2 5
500 21.6 §
630 17.2 o
800 20.1 2
1k 21.2 _?U 20.0 - \/
1.25k 18.7 ° - ~_ /7
1.6k 17.9 g L -~
2k 17.2 -~
2.5k 20.9 /
P v 100 /
5k 19.0 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.otmnTw(CiCx) 19 (0; 1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M3-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.10 m?
Air temperature: 21.2 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0243 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712073 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 18.5 &
63 30.2 S
80 22.5 3
100 25.7 £ 40.0 1
125 23.7 S
160 24.0 <
200 242 £
250 21.0 @
315 17.8 = 300 1
400 21.0 5
500 20.2 3
630 14.1 5
800 19.3 2
1k 18.1 S 200 1
1.25k 15.0 °
1.6k 14.9 o - =
2k 14.5 @ -
2.5k 18.5 -
315179 10.0 7
5k 27.7 y
/
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCyr) 17 (-1; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M3-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0175 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713054 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 19.4 &
63 31.9 S
80 22.4 3
100 253 £ 40.0 1
125 23.7 S
160 25.1 <
200 24.0 £
250 23.2 oy
315 22.3 = 300 |
400 24.4 5
500 24.8 §
630 19.4 5
800 26.7 2
1k 25.4 S 200 1 —~
1.25k 28.1 ° /
1.6k 28.3 s /
2k 26.6 7
2.5k 23.9 /
3.15k 19.6 10.0 7
4k 17.9
5k 20.3 /
/7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 25 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M3-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0176 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713046 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 19.8 &
63 31.1 S
80 22.6 3
100 24.2 £ 40.0 1
125 215 S
160 23.2 <
200 26.5 £
250 221 oy
315 25.4 = 300 |
400 26.5 5
500 25.1 3
630 17.8 5
800 225 2
1k 19.7 S 200 1
1.25k 19.3 °
1.6k 23.0 3 -
2k 24.4 /
2.5k 23.2 /
3.15k 18.6 10.0 7
4k 16.7
5k 18.0 /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCx) 21 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M3-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0176 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713050 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 21.0 &
63 31.7 S
80 22.3 3
100 248 £ 40.0 1
125 22.0 S
160 23.4 <
200 25.3 £
250 20.8 oy
315 22.8 = 300 |
400 24.6 5
500 21.1 §
630 15.6 5
800 24.4 2 — — =
1k 20.1 S 200 1
1.25k 21.5 ° _
1.6k 25.0 g /
2k 25.6
2.5k 25.4 /
3.15k 21.7 10.0 /7
4k 21.6 /
5k 22.9 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCx) 22 ( 0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M3-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.10 m?
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 720037 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 18.9 &
63 29.4 )
80 20.9 3
100 22.9 £ 40.0 1
125 22.1 S
160 23.2 <
200 237 £
250 22.2 oy
315 22.4 = 300 1
400 20.7 5
500 24.2 3
630 23.2 5
800 24.2 2
1k 22.1 S 200 1
1.25k 19.3 °
1.6k 19.5 o
2k 15.1 @
2.5k 15.8
3.15k 14.8 10.0
4k 21.2
5k 24.7
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCyr) 19(-1; 1)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M3-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.10 m?
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0091 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628079 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 18.0 —
63 26.0 S
80 20.2 ;
100 246 £ 40.0 1
125 225 .
160 19.3 @
200 20.6 2
250 16.9 <
315 19.0 E 30.0
400 24.0 5
500 19.3 §
630 16.8 >
800 25.8 2
1k 223 S 200 —
1.25k 24.2 S
1.6k 21.7 (%’
2k 224
2.5k 17.3
3.15k 22.2
4k 23.0 10.0
5k 22.4 /
/
/
0.0 ( T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mntw(CiCx) 21 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M4-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.10 m?
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9981 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705019 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 22.2 &
63 28.6 S
80 19.0 e
100 22.9 £ 40.0 1
125 21.3 S
160 19.3 <
200 20.5 £
250 21.0 oy
315 22.9 = 300 |
400 23.0 5
500 18.8 3
630 14.8 5
800 21.4 2
1k 13.1 S 200 1
1.25k 17.4 °
1.6k 17.2 g - -
2k 138.0 -
2.5k 15.3 P
31K 20.2 10.0 y /
5k 30.0 y
/
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.otmntw(CiCw) 17 (-1; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M4-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.10 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0273 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original
Vent: Closed
Test ID: 711062 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.0 &
63 31.3 S
80 22.7 3
100 26.1 £ 40.0 1
125 24.7 S
160 25.3 <
200 27.4 £
250 21.8 @
315 21.6 = 300 |
400 23.9 5
500 26.7 3
630 17.2 o
800 22.6 2
1k 20.2 S 200 1
1.25k 21.9 °
1.6k 19.7 3 -
2k 19.9 /
2.5k 223 /
3.15k 27.6 10.0 7
4k 26.8
5k 28.2 /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCx) 21 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M4-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Open 0.10 m?
Air temperature: 211 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0246 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712059 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.2 &
63 31.1 S
80 22.2 3
100 26.8 £ 40.0 1
125 24.8 S
160 26.6 <
200 28.1 £
250 21.7 oy
315 19.0 = 300 |
400 20.7 5
500 25.4 §
630 16.7 5
800 20.5 2
1k 19.7 S 200 1 —
1.25k 18.7 ° -~
1.6k 19.1 g _ -
2k 21.5
2.5k 18.1 /
3.15K 25.0 10.0 /
4k 24.8 | V4
5k 22.9 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 20 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M4-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.10 m?
Air temperature: 211 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0246 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 343.1 m? Canopy: n/a
Vent: Vent 1 closed
Test ID: 712063 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 21.7 &
63 29.6 o
80 21.2 e
100 254 £ 40.0 1
125 23.5 S
160 24.2 )
200 25.7 £
250 23.3 o
315 22.1 = 300 1
400 21.1 5
500 24.3 3
630 14.0 -
800 21.6 2
1k 17.6 S 200 1
1.25k 11.9 B
1.6k 17.8 g »
2k 21.9 —~
2.5k 19.4 /
A v 100 /
5k 28.2 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 19 (-2; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M4-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.10 m?
Air temperature: 20.3 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718010 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 243 &
63 31.4 S
80 22.8 3
100 253 £ 40.0 1
125 24.0 S
160 25.8 <
200 23.1 £
250 17.9 @
315 18.6 = 300 |
400 215 5
500 20.7 § ~\/_
630 20.0 5
800 19.8 2 \4// - ="
1k 24.3 S 200 1 >
1.25k 24.5 ° -~
1.6k 24.1 s /
2k 24.2 /
2.5k 23.5 7
3.15k 23.8 10.0 7
4k 26.0
5k 26.0 /
/
V4
0.0 /. ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 23 (0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M4-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.10 m?
Air temperature: 20.3 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0023 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 719024 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 24.9 &
63 31.6 S
80 23.0 3
100 255 £ 40.0 1
125 23.9 S
160 25.0 <
200 225 £
250 14.8 @
315 19.1 = 300 |
400 21.3 5
500 21.1 3
630 20.5 5
800 18.3 2 = — —
1k 24.3 S 200 1
1.25k 22.2 ° _ -
1.6k 22.9 g /
2k 24.0
2.5k 23.9 /
3.15k 22.0 10.0 /7
4k 21.8 /
5k 19.0 /
/
V4
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCx) 22 ( 0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M4-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.10 m?
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 720032 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 241 &
63 30.3 S
80 21.3 3
100 245 £ 40.0 1
125 22.6 S
160 23.0 <
200 20.7 £
250 21.5 oy
315 23.2 = 300 1
400 24.0 5
500 227 §
630 16.1 o
800 26.3 2 P —_—-
1k 23.1 S 200 1 -~
1.25k 23.0 ° _
1.6k 22.8 g /
2k 20.6
2.5k 20.3 /
3.15k 20.5 10.0 /7
4k 21.6 /
5k 19.6 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.01m,nTw(CiCw) 22 (-1; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M4-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.10 m?
Air temperature: 20.7 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0091 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628095 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 20.0 —
63 26.3 S
80 21.0 ;
100 275 £ 40.0 1
125 24.9 .
160 20.6 @
200 21.2 g
250 19.8 5
315 21.0 E 30.0
400 24.0 5
500 18.6 §
630 14.9 >
800 21.6 2
1k 21.7 S 200
1.25k 23.8 S
1.6k 19.5 S
2k 18.3 @
2.5k 17.7
3.15k 20.2 10.0
4k 20.3 V.4
5k 18.1 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCx) 20 (-1; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M5-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.10 m?
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.998 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m® Canopy: n/a
Vent: n/a
Test ID: 705024 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values =— =—Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 22.0 &
63 28.7 S
80 18.8 e
100 22.9 £ 40.0 1
125 21.6 S
160 19.6 <
200 20.6 §
250 17.2 o
315 23.8 = 300 1
400 23.3 5
500 19.4 §
630 14.4 5
800 20.1 2
1k 14.5 S 200 1
1.25k 16.8 °
1.6k 16.0 o —_ -
2k 11.1 @
2.5k 13.0 e
3.15k 22.5 10.0 -
4k 24.0 /
5k 29.8 /
V4
/
0.0 — ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCyx) 16 (-1; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M5-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.10 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0274 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original
Vent: Closed
Test ID: 711057 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.8 &
63 31.8 S
80 22.9 3
100 26.6 £ 40.0 1
125 24.7 S
160 27.1 <
200 275 £
250 18.6 oy
315 17.9 = 300 |
400 21.4 5
500 26.3 3
630 19.4 5
800 18.1 2
1k 21.1 S 200 1 -~ -
1.25k 22.5 °
1.6k 20.7 3 -
2k 21.6 /
2.5k 21.1 /
3.15k 23.2 10.0 7
4k 26.0
5k 29.0 /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCx) 21 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M5-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.10 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0274 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711052 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 22.8 &
63 30.9 S
80 22.4 e
100 25.9 £ 40.0 1
125 24.0 S
160 24.7 <
200 24.4 £
250 17.3 oy
315 17.8 = 300 |
400 20.6 5
500 21.7 §
630 16.4 5
800 16.9 2
1k 19.9 S 200 1 \j -
1.25k 19.2 °
1.6k 20.1 s _ =
2k 19.9
2.5k 20.1 /
3.15K 24.3 10.0 /
4k 26.2 | V4
5k 23.7 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 20 ( 0; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M5-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.10 m?
Air temperature: 21.1 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0246 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712068 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 244 |b &
63 32.0 S
80 23.7 3
100 276 £ 40.0 1
125 25.6 S
160 26.5 <
200 25.8 £
250 20.5 @
315 20.7 = 300 |
400 21.4 5
500 22.4 3
630 16.3 5
800 19.8 2
1k 20.6 S 200 1 g ——
1.25k 20.3 ° -~
1.6k 21.0 g _ -
2k 20.9
2.5k 19.9 /
3.15K 20.4 10.0 /
4k 26.2 ' /7
5k 29.6 /
/
/
0.0 < T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 20 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M5-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0176 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713040 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.6 b &
63 31.2 S
80 21.8 3
100 256 £ 40.0 1
125 23.8 S
160 25.7 <
200 28.3 £
250 16.7 oy
315 17.8 = 300 |
400 20.3 5
500 22.4 3
630 17.3 5
800 20.0 2
1k 18.7 S 200 1
1.25k 21.3 °
1.6k 19.7 o
2k 18.5 @
2.5k 15.7
3.15k 21.9 10.0
4k 23.9
5k 18.1
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 19(0; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M5-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.018 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713032 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 24.3 b &
63 30.5 S
80 21.4 3
100 24.4 £ 40.0 1
125 22.1 S
160 21.5 <
200 22.0 £
250 13.4 oy
315 24.5 = 300 1
400 25.2 5
500 19.1 §
630 13.8 5
800 16.3 2
1k 15.9 S 200 1
1.25k 16.2 °
1.6k 14.7 g
2k 11.7 _ -~ - =
2.5k 11.1 > -~
3.15k 15.8 10.0 =~
4k 21.6 /
5k 18.9 /
/7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 15(-1; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M5-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.018 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 713036 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 25.7 b &
63 30.9 S
80 21.2 3
100 24.9 £ 40.0 1
125 225 S
160 22.2 <
200 21.8 £
250 16.2 oy
315 24.3 = 300 |
400 17.4 5
500 16.2 §
630 14.5 5
800 21.4 2
1k 16.8 S 200 1
1.25k 18.5 °
1.6k 16.6 o -~ - =
2k 13.9 @ L~
2.5k 15.9 P
31K 28 10.0 y /
5k 22.6 y
/
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 17(0; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M5-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.10 m?
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 720023 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.3 &
63 30.4 S
80 21.4 e
100 23.4 £ 40.0 1
125 23.0 S
160 23.1 <
200 23.3 £
250 18.2 oy
315 22.2 = 300 1
400 22.9 5
500 22.4 §
630 21.3 5
800 236 3 ~ N — -
1k 222 S 200 1 P
1.25k 21.8 ° _ -
1.6k 18.7 g /
2k 21.6
2.5k 23.9 /
3.15k 17.6 10.0 /7
4k 17.6 /
5k 20.3 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 22 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M5-9




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.10 m?
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0106 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628031 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnT 50.0
Hz dB
50 20.0 —
63 26.6 S
80 20.9 ;
100 26.9 £ 40.0 1
125 24.0 .
160 20.6 @
200 18.4 g
250 19.0 5
315 19.9 E 30.0
400 14.2 5
500 21.1 §
630 23.7 >
800 25.4 2
1k 17.5 S 200 — -
1.25k 21.2 S
1.6k 17.7 (%’ -~ -
2k 15.7
2.5k 21.3 /
3.15K 23.0 10.0 /
4k 21.0 | V.4
5k 19.5 /
/
/
0.0 ” T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 20 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M6-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.10 m?
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9981 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705029 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.9 &
63 28.6 S
80 19.2 3
100 226 £ 40.0 1
125 21.9 S
160 20.2 <
200 21.1 £
250 17.5 oy
315 17.4 = 300 |
400 13.6 5
500 23.1 §
630 20.0 5
800 18.8 2
1k 13.0 S 200 1
1.25k 15.9 °
1.6k 15.5 & — -
2k 8.8 @
2.5k 20.0 - -
3.15k 23.9
4k 21.6 100 / \J
5k 23.4 /
/7
/
0.0 —L ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 16 (-1; 1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M6-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.10 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0279 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711020 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 254 b &
63 31.3 S
80 22.4 e
100 26.3 £ 40.0 1
125 25.0 S
160 26.8 <
200 26.7 £
250 27.8 oy
315 28.6 = 300 |
400 15.9 5
500 15.2 §
630 14.8 5
800 19.3 2
1k 18.0 S 200 1
1.25k 20.7 ° .
1.6k 19.0 g
2k 17.5 -~
2.5k 23.0 /
‘w5 100 /
5k 25.5 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 19(0;-1)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M6-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.10 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0278 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711024 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 25.7 B &
63 31.4 )
80 23.0 3
100 26.3 £ 40.0 1
125 25.2 S
160 26.2 <
200 25.8 £
250 255 oy
315 25.7 = 300 |
400 17.1 5
500 16.5 3
630 17.1 o
800 19.0 2
1k 17.0 S 200 1
1.25k 20.8 °
1.6k 21.0 o
2k 14.0 @
2.5k 25.7
3.15k 28.3 10.0
4k 26.8
5k 25.3
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 19(0;-1)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M6-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Open 0.10 m?
Air temperature: 21 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0252 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 343.1 m? Canopy: n/a
Vent: Vent 1 closed
Test ID: 712020 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 25.7 B &
63 31.6 S
80 22.7 3
100 27.0 £ 40.0 1
125 25.9 S
160 27.7 <
200 27.9 £
250 31.0 @
315 28.6 = 300 |
400 14.3 5
500 15.1 3
630 14.7 5
800 18.8 2
1k 18.5 T 200
1.25k 19.4 T = - -
) 3 9 —
1.6k 19.1 g f
2k 18.2
2.5k 23.4 /
w [ 100 /
5k 28.5 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 19(0;-1)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M6-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.10 m?
Air temperature: 21 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0252 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712024 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 255 b &
63 31.7 S
80 23.3 3
100 27.0 £ 40.0 1
125 26.1 S
160 27.2 <
200 26.8 £
250 28.0 oy
315 26.7 = 300 |
400 15.8 5
500 16.4 §
630 16.9 5
800 18.0 2
1k 17.1 S 200 1
1.25k 18.5 ° = .
1.6k 202 | & —=
2k 17.0 -~
2.5k 25.4 /
P 100 /
5k 28.8 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 19(0;-1)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M6-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0183 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713026 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 25.2 B &
63 30.5 S
80 21.1 3
100 24.9 £ 40.0 1
125 23.5 S
160 25.2 <
200 26.4 £
250 25.8 oy
315 14.2 = 300 |
400 11.7 5
500 14.5 §
630 15.6 5
800 26.5 2
1k 18.1 € 200 - /\__/\/
11.265kk ?gi 5 Pl i
2k 18.0 @ -~
2.5k 18.1
3.15k 19.0
4k 18.2 100 /
5k 19.4 V4
/
/
0.0 —a : : :
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 18(0; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M6-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0183 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713018 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 25.7 B &
63 31.1 S
80 22.5 3
100 245 £ 40.0 1
125 23.2 S
160 23.3 <
200 227 £
250 18.9 oy
315 14.8 = 300 |
400 9.3 5
500 19.0 §
630 21.6 5
800 19.3 2
1k 15.2 S 200 1
1.25k 13.1 °
1.6k 10.2 o
2k 13.6 @ —
2.5k 16.1 _ -~
3.15k 17.4 10.0
4k 16.6
5k 17.7 /
/
/7
0.0 ‘ /L ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnt.w(CiCx) 14 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M6-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0183 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 713022 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 26.3 B &
63 31.1 S
80 21.9 3
100 24.6 £ 40.0 1
125 23.1 S
160 23.4 <
200 21.6 £
250 17.9 @
315 145 = 300 |
400 11.8 5
500 20.5 3
630 20.6 5
800 25.3 2
1k 19.7 T 200
1.25k 19.8 T “\ -
) 3 9 —
1.6k 13.2 g L ~
2k 19.7
2.5k 19.1
3-;fk ggg 10.0 /
5k 23.0 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 19 (-1; 1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M6-9




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.10 m?
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718024 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 23.7 &
63 31.4 S
80 21.8 3
100 252 £ 40.0 1
125 23.9 S
160 254 <
200 23.6 £
250 22.7 oy
315 21.2 = 300 |
400 14.6 5
500 19.6 3
630 19.1 5
800 18.9 2
1k 21.1 S 200 1
1.25k 22.7 °
1.6k 26.5 g
2k 24.4 /
2.5k 17.7 /
3.15k 20.4 10.0 7
4k 21.9
5k 23.9 /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCw) 21 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M6-10




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.10 m?
Air temperature: 19.9 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0019 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 719005 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.1 &
63 31.0 S
80 22.4 3
100 248 £ 40.0 1
125 23.5 S
160 241 <
200 22.2 £
250 221 oy
315 208 = 300 |
400 14.4 5
500 19.4 §
630 17.8 5
800 21.9 2
1k 222 S 200 1
1.25k 24.4 °
1.6k 24.3 g
2k 23.8
2.5k 22.1 /
3.15k 24.8 10.0 /7
4k 20.5 /
5k 17.5 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCx) 22 ( 0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M6-11




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.10 m?
Air temperature: 20.7 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.009 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a A A A A
Vent: n/a
Test ID: 628111 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values = = Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 19.5 —~
63 265 S
80 20.4 e
100 273 £ 40.0 1
125 23.6 S
160 19.5 )
200 20.7 2
250 215 <
315 23.8 -"“DE 30.0
400 25.4 o
500 25.8 §
630 20.1 5
800 25.9 2
1k 21.7 S 200 -
1.25k 16.6 °
1.6k 17.7 c%’
2k 18.8
2.5k 18.8
3.15k 24.5
4k 22.3 100 /7
5k 18.5 /
/
/
0.0 £ ‘ ‘ ‘
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCx) 20 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.10 m?
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9982 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m® Canopy: n/a A A A &
Vent: n/a
Test ID: 705034 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values =— =—Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 22.8 &
63 28.7 S
80 18.8 e
100 22.9 £ 40.0 1
125 20.6 S
160 17.9 <
200 18.9 §
250 19.5 o
315 22.7 = 300 1
400 25.0 5
500 21.8 §
630 16.9 o
800 20.7 2
1k 17.0 S 200 1
1.25k 16.4 °
1.6k 10.4 o —_— -
2k 8.1 @ —
2.5k 16.1 e
3.15k 22.3 10.0 -
4k 20.3 / N
5k 22.2 /
V4
/
0.0 — ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 16 (-2; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.10 m?
Air temperature: 20.7 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0272 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original A B A A
Vent: Closed
Test ID: 711071 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.3 &
63 30.9 S
80 21.9 3
100 26.1 £ 40.0 1
125 24.3 S
160 25.8 <
200 27.8 £
250 16.9 @
315 17.3 = 300 |
400 19.6 5
500 26.1 3
630 20.8 5
800 17.0 2
1k 20.5 S 200 1 - = -
1.25k 22.6 °
1.6k 22.2 3 -
2k 20.4 /
2.5k 21.3 /
3.15k 26.9 10.0 7
4k 27.2
5k 24 .1 /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCx) 21 (0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.10 m?
Air temperature: 20.7 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0272 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original A B A A
Vent: Closed
Test ID: 711075 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 21.5 &
63 29.3 S
80 20.8 3
100 24.6 £ 40.0 1
125 22.9 S
160 23.6 <
200 245 £
250 18.0 @
315 20.0 = 300 1
400 20.3 5
500 22.9 3
630 17.8 5
800 18.5 2
1k 18.4 S 200 1
1.25k 16.0 °
1.6k 21.4 o
2k 21.1 @
2.5k 23.7
3.15k 25.7 10.0
4k 23.0
5k 26.9
0.0 < T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 20 ( 0; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M7-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Open 0.10 m?
Air temperature: 20.9 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0254 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: Vent 1 closed
Test ID: 712007 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 24.0 &
63 31.0 S
80 21.9 3
100 26.6 £ 40.0 1
125 24.7 S
160 271 <
200 28.0 £
250 20.5 oy
315 19.4 = 300 |
400 20.7 5
500 27.3 §
630 21.4 o
800 16.0 2 - —_——
1k 20.0 S 200 1 -~
1.25k 20.0 ° _ -
1.6k 24.3 g /
2k 24.8
2.5k 25.1 /
3.15k 24.7 10.0 /7
4k 25.3 /
5k 25.0 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 22 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M7-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.10 m?
Air temperature: 20.9 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0254 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: Vent 1 closed
Test ID: 712011 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 22.7 &
63 29.6 S
80 21.1 3
100 254 £ 40.0 1
125 23.5 S
160 24.5 <
200 247 £
250 20.6 oy
315 215 = 300 1
400 22.4 5
500 25.2 §
630 18.2 5
800 15.9 2
1k 17.6 S 200 1
1.25k 15.1 °
1.6k 24.2 g _ -
2k 23.0
2.5k 24.0 /
3.15K 22.1 10.0 /
4k 23.0 | V4
5k 23.7 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 20 (-1; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M7-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0174 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 713068 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 245 &
63 31.2 S
80 21.8 3
100 26.0 £ 40.0 1
125 23.6 S
160 25.7 <
200 29.4 £
250 15.9 oy
315 17.7 = 300 |
400 18.9 5
500 15.8 §
630 6.2 5
800 15.5 2
1k 17.3 S 200 1
1.25k 18.7 °
1.6k 19.4 o
2k 18.9 @
2.5k 15.3
3.15k 18.1 10.0 -
4K 18.8 / V
5k 22.1 /
/7
/
0.0 —L ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 16 (-1; 1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M7-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0175 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 713060 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 249 &
63 30.6 S
80 21.4 3
100 245 £ 40.0 1
125 21.8 S
160 21.3 <
200 21.4 £
250 14.9 oy
315 24.9 = 300 |
400 24.6 5
500 12.6 §
630 10.9 5
800 13.2 2
1k 17.6 S 200 1
1.25k 15.7 °
1.6k 11.4 g
2k 138.7 — —_ =
2.5k 9.5 -~
3.15k 16.7
4K 15.4 100 -~ M
5k 17.9 /
/
/7
0.0 ‘ /L ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.oimnTw(CiCx) 14 (-1; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M7-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.10 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0174 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 713064 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 26.2 &
63 31.2 S
80 21.4 e
100 252 £ 40.0 1
125 22.4 S
160 22.2 <
200 215 £
250 18.5 oy
315 25.3 = 300 |
400 14.0 5
500 6.4 §
630 12.6 o
800 16.4 2
1k 14.9 S 200 1
1.25k 15.4 °
1.6k 13.3 g
2k 19.7 _ — - =
2.5k 14.7 > ~
3.15k 20.3 10.0
4k 195 / \ /
5k 23.1 /
/7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCw) 15 (-1; 1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M7-9




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.10 m?
Air temperature: 20.5 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9959 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 718033 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 25.7 &
63 31.6 S
80 21.8 3
100 25.9 £ 40.0 1
125 24.3 S
160 26.2 <
200 24.4 £
250 15.2 @
315 18.3 = 300 |
400 20.5 5
500 22,5 3
630 23.6 5
800 17.0 2 . )
do | e | BP0 -
. . 9
1.6k 238 3 -
2k 23.7 /
2.5k 23.1 /
3.15k 18.1 10.0 7
4k 18.2
5k 24.9 /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCw) 21 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M7-10




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.10 m?
Air temperature: 20.1 °¢C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0023 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A A A A
Vent: n/a
Test ID: 719010 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 249 &
63 31.3 S
80 22.8 3
100 254 £ 40.0 1
125 23.7 S
160 25.1 <
200 2238 £
250 15.6 oy
315 18.6 = 300 |
400 21.2 5
500 23.3 3
630 23.9 5
800 19.1 3 /\/ _
1k 22.8 S 200 1 [~
1.25k 23.8 ° > -~
1.6k 19.4 g -~
2k 18.7 /
2.5k 16.8 /
3.15k 21.6 10.0 7
4k 18.1
5k 19.9 /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCw) 21 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M7-11




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.10 m?
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m® Canopy: n/a A A A &
Vent: n/a
Test ID: 720010 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values =— =—Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 24.5 &
63 30.6 )
80 21.5 e
100 24.3 £ 40.0 1
125 22.8 S
160 22.6 <
200 21.3 §
250 20.3 o
315 22.9 = 300 |
400 23.4 5
500 23.4 §
630 19.0 o
800 25.2 2
1k 20.9 S 200 1
1.25k 16.7 ° —_— -
1.6k 14.8 o —~
2k 19.4 @ -~
2.5k 18.5 -
3.1k 12.8 100 /
4k 19.8 ' /
5k 21.5 /7
/
/
0.0 — : : :
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 18 (-1; 1)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

M7-12




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.20 m®
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m®* =
Atmospheric pressure: 1.0109 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 628016 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 17.4 —
63 243 S
80 18.6 ;
100 24.9 £ 40.0 1
125 21.4 .
160 16.6 @
200 16.1 g
250 17.1 5
315 18.9 E 30.0
400 16.2 5
500 19.2 §
630 15.6 >
800 23.1 2
1k 21.0 S 200
1.25k 17.8 S -
1.6k 16.3 S
2k 13.6 @
2.5k 17.0
3.15k 21.4 10.0
4k 18.2
5k 17.7 /7
/
/
0.0 L : : :
63 125 250 500 1k 2k 4k
Frequency (Hz)

Dooimntm(CiCy) 18 (-1; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N1-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-2 Open 0.20 m®
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m®* =
Atmospheric pressure: 1.0109 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 628011 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 17.6 &
63 24.8 S
80 18.1 3
100 23.7 £ 40.0 1
125 20.9 S
160 17.4 <
200 17.5 £
250 17.1 oy
315 18.6 = 300 |
400 15.4 5
500 18.4 3
630 15.5 5
800 22.9 2
1k 20.2 S 200 1
1.25k 18.6 °
1.6k 15.6 o
2k 14.5 @
2.5k 16.5
3.15k 20.9 10.0
4k 17.1
5k 17.0
0.0 T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 18 (-1; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-3 Open 0.20 m®
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m®* =
Atmospheric pressure: 1.0112 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a A
Vent: n/a
Test ID: 628006 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 18.3 &
63 25.2 S
80 16.0 3
100 226 £ 40.0 1
125 17.9 S
160 18.0 <
200 18.6 £
250 14.4 oy
315 155 = 300 |
400 14.4 5
500 17.5 §
630 16.5 5
800 17.3 2
1k 16.9 S 200 1
1.25k 17.7 °
1.6k 154 5 ~om T
2k 15.7 -~
2.5k 14.7 P
31K 201 10.0 y /
5k 17.2 y
/
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.otmntw(CiCw) 17 (-1; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.20 m®
Air temperature: 18.9 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m®* =
Atmospheric pressure: 0.9982 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 705005 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 21.3 &
63 27.1 S
80 17.0 3
100 211 £ 40.0 1
125 18.0 S
160 15.5 <
200 15.2 £
250 18.1 oy
315 208 = 300 |
400 21.0 5
500 19.5 §
630 11.8 5
800 17.7 2
1k 14.9 S 200 1
1.25k 13.1 °
1.6k 16.2 g
2k 15.1 _ -
2.5k 12.0 >
3.15k 16.3 10.0 =~
4k 19.5 /
5k 23.4 /
/7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 15(0; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N1-4




OPEN/CLOSED WINDOW RESEARCH Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.20 m?

Air temperature: 20.5 °C Area of window unit, S: 0.945 m?

Air humidity: 312 % Window mass per unit area: 36.83 kg/m®> =

Atmospheric pressure: 1.0281 Bar

Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm

Source room volume: 343.1 m? Canopy: Original A
Vent: Closed

Test ID: 711008 Loudspeaker Configuration: L1 i

Measured Dg g1, n7 dB
Measured values =— =—Shifted Reference Curve

60.0
Frequency Do.otmnt 500
Hz dB
50 225 =
63 29.5 S
80 20.2 e
100 251 £ 40.0 1
125 22.0 S
160 25.1 <
200 24.2 §
250 20.0 5
315 16.0 = 300 1
400 18.4 5
500 16.5 §
630 7.9 -
800 9.7 2
1k 13.3 S 200 1
1.25k 15.8 e
1.6k 21.2 I
ok 218 @
2.5k 20.0
3.15k 24.7 100 -
4k 24.0 /
5k 22.9 /
Vd
/
0.0 — ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 16 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.20 m?
Air temperature: 20.5 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m®> =
Atmospheric pressure: 1.0281 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original A
Vent: Closed
Test ID: 711012 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 20.9 &
63 28.0 S
80 19.3 e
100 24.0 £ 40.0 1
125 21.1 S
160 22.2 <
200 215 £
250 19.3 @
315 17.5 = 300 |
400 18.0 5
500 14.9 3
630 4.9 o
800 12.4 2
1k 11.3 S 200 1
1.25k 14.9 °
1.6k 21.0 o
2k 22.1 @
2.5k 21.6
3.15k 22.1 10.0
4k 23.3
5k 24.5
0.0 T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 16 (-2; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Open 0.20 m?
Air temperature: 21.1 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m®> =
Atmospheric pressure: 1.025 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a A
Vent: Vent 1 closed
Test ID: 712034 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 22.5 &
63 29.7 S
80 20.5 3
100 258 £ 40.0 1
125 23.1 S
160 26.3 <
200 25.3 £
250 22.5 @
315 17.6 = 300 1
400 17.8 5
500 17.2 3
630 4.9 5
800 11.9 2
1k 13.3 S 200 1
1.25k 16.1 °
1.6k 22.0 g
2k 20.3 -~
2.5k 19.1 - /
3.15k 247 100 -
4k 23.9 /
5k 26.5 / \/
/7
/
0.0 — ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 16 (-2; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.20 m?
Air temperature: 21.1 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m®> =
Atmospheric pressure: 1.025 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a A
Vent: Vent 1 closed
Test ID: 712038 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 20.8 &
63 28.0 S
80 19.5 3
100 245 £ 40.0 1
125 21.8 S
160 23.1 <
200 222 £
250 21.4 oy
315 185 = 300 |
400 17.5 5
500 15.5 3
630 3.7 5
800 13.1 2
1k 1.4 S 200 1
1.25k 15.4 °
1.6k 21.3 g
2k 20.3 -~
2.5k 20.9 \// /\
3.15k 222 100 -
4k 22.4 /
5k 26.5 /
/7
/
0.0 — ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 16 (-3; -4) dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m®* =
Atmospheric pressure: 1.0185 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 713013 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 22.3 b &
63 28.9 S
80 19.4 3
100 23.9 £ 40.0 1
125 20.8 S
160 23.3 <
200 222 £
250 12.1 oy
315 16.4 = 300 -
400 17.2 5
500 18.2 3
630 15.1 5
800 13.4 2
1k 17.2 S 200 1
1.25k 17.3 °
1.6k 16.3 o \</ -~ — =
n
2k 16.1
2.5k 15.9 P
31K 182 10.0 y /
5k 16.3 y
/
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.otmntw(CiCw) 17 (-1; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m®* =
Atmospheric pressure: 1.0185 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 713005 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
50.0
Frequency Do.otmnt 400
Hz dB
50 225 b &
63 28.3 S
80 19.0 3
100 22.4 £ 3001
125 18.8 S
160 18.8 <
200 16.7 £
250 14.4 oy
315 19.8 £ 200 -
400 17.5 5
500 11.2 3
-
630 7.7 5
800 13.8 2
1k 15.0 2 100 -
1.25k 12.4 °
1.6k 7.6 o
2k 8.8 @
2.5k 9.3
3.15k 15.5 0.0 7
4k 13.7
5k 13.4 /
/
/
-10.0 L
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 11(0; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m®* =
Atmospheric pressure: 1.0185 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 713009 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 241 b &
63 29.0 S
80 19.1 3
100 23.2 £ 40.0 1
125 19.7 S
160 19.7 <
200 17.2 £
250 12.9 oy
315 20.2 = 300 -
400 11.0 5
500 13.7 §
630 17.4 5
800 16.4 2
1k 13.7 S 200 1
1.25k 13.4 °
1.6k 10.1 o
2k 14.8 @ /\ —r—~.
2.5k 14.8 _ -~
3.15k 17.5
4k 16.2 100 -
5k 16.9 /
/
/7
0.0 ‘ /L ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnt.w(CiCx) 14 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.20 m?
Air temperature: 20.3 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m®> =
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 718006 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 24.0 &
63 30.4 S
80 20.9 3
100 25.0 £ 40.0 1
125 23.4 S
160 25.9 <
200 23.1 £
250 138.7 oy
315 15.6 = 300 |
400 17.2 5
500 22.0 §
630 20.5 5
800 19.6 2
1k 15.4 S 200 1
1.25k 21.8 ° —_—
1.6k 18.2 o
2k 18.4 @ —
2.5k 14.7 -
3.15k 18.4 10.0 /
4k 22.2 ' /
5k 21.7 V4
/
/
0.0 —a : : :
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 18(0; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.20 m?
Air temperature: 20.3 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m®> =
Atmospheric pressure: 1.0023 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A
Vent: n/a
Test ID: 719020 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.3 &
63 30.1 S
80 21.8 3
100 245 £ 40.0 1
125 227 S
160 24.5 <
200 217 £
250 15.0 @
315 15.2 = 300 1
400 17.8 5
500 21.6 3
630 21.3 5
800 20.5 2
1k 18.0 S 200 1
1.25k 23.4 °
1.6k 20.8 o
2k 226 @
2.5k 17.2
3.15k 15.8 10.0
4k 19.8
5k 17.5
0.0 < T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 20 (-1; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.20 m?
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m* =
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a A
Vent: n/a
Test ID: 720019 Loudspeaker Configuration: L1 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 22.9 &
63 29.4 )
80 20.5 3
100 23.1 £ 40.0 1
125 21.1 S
160 20.7 <
200 17.8 £
250 18.4 oy
315 22.3 = 300 1
400 22.3 5
500 23.7 3
630 22.1 5
800 25.6 2
1k 23.1 S 200 1
1.25k 19.1 °
1.6k 20.6 o
2k 19.7 @
2.5k 20.4
3.15k 16.6 10.0 7
4k 14.8
5k 17.5 /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCx) 21 (-1; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.20 m®
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0102 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 628048 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values = = Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 12.2 —
63 21.7 S
80 16.3 ;
100 213 £ 40.0 1
125 18.7 .
160 19.8 @
200 17.7 2
250 175 <
315 21.7 E 30.0
400 21.4 5
500 21.2 §
630 19.5 >
800 20.6 2
1k 18.4 S 200 1 - -
1.25k 15.6 S
1.6k 21.9 (%’
2k 21.7
2.5k 24.2
3.15k 23.6
4k 19.5 10.0
5k 18.2 /
/
/
0.0 ( T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnTw(CiCw) 21 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.20 m®
Air temperature: 19.1 °¢C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.998 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705010 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 15.8 &
63 27.4 S
80 19.4 3
100 225 £ 40.0 1
125 21.4 S
160 21.3 <
200 21.9 £
250 21.8 oy
315 21.4 = 300 |
400 17.7 5
500 20.6 §
630 16.6 5
800 20.5 2
1k 15.3 S 200 1
1.25k 15.6 °
1.6k 19.2 g _ -
2k 23.9
2.5k 254 /
3.15K 23.6 10.0 /
4k 21.6 | V4
5k 24.1 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 20 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.20 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0278 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711034 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 16.7 &
63 29.0 )
80 20.7 e
100 24.9 £ 40.0 1
125 22.9 S
160 23.4 <
200 23.2 £
250 19.7 oy
315 16.7 = 300 -
400 20.1 5
500 20.2 §
630 15.8 o
800 18.0 2
1k 17.7 S 200 1
1.25k 16.1 © \/\ —_ .
1.6k 15.0 o ~
2k 155 @ -
2.5k 20.2 -
3.15K 25.0 100 /
4k 21.5 ' /
5k 19.1 V4
/
/
0.0 —a : : :
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 18 (-1; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.20 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0276 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711038 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 16.7 &
63 28.7 S
80 20.8 3
100 24.6 £ 40.0 1
125 22.8 S
160 22.9 <
200 242 £
250 225 oy
315 21.2 = 300 1
400 22.1 5
500 22,5 §
630 16.6 o
800 20.2 2
1k 19.3 S 200 1
1.25k 16.9 °
1.6k 138.7 g _ -
2k 20.3
2.5k 25.0 /
3.15K 24.9 10.0 /
4k 27.3 | V4
5k 22.3 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 20 (-1; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Open 0.20 m?
Air temperature: 211 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0247 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712047 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 17.8 &
63 30.1 S
80 22.0 3
100 26.3 £ 40.0 1
125 24.7 S
160 25.5 <
200 25.2 £
250 23.7 oy
315 20.1 = 300 1
400 19.7 5
500 21.0 §
630 17.7 5
800 17.7 2
1k 19.1 S 200 1 \_/
1.25k 16.9 ° —_—
1.6k 15.6 & -~
2k 13.6 @ -
2.5k 21.0 -
3.15K 25.7 100 /
4k 22.2 ' /
5k 23.4 V4
/
/
0.0 —a : : :
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 18(0; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.20 m?
Air temperature: 211 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0247 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 343.1 m? Canopy: n/a
Vent: Vent 1 closed
Test ID: 712051 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 16.8 &
63 29.0 S
80 21.2 3
100 252 £ 40.0 1
125 23.6 S
160 24 .1 <
200 25.3 £
250 25.0 @
315 22.9 = 300 -
400 21.1 5
500 22.6 3
630 18.2 5
800 19.0 2
1k 19.6 S 200 1
1.25k 15.1 °
1.6k 17.8 o
2k 213 @
2.5k 25.1
3.15k 25.6 10.0
4k 27.0
5k 26.0
0.0 < T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 20 (-1; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.20 m?
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 718020 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 18.8 &
63 30.0 S
80 22.6 3
100 24.3 £ 40.0 1
125 23.1 S
160 24.4 <
200 20.1 £
250 221 @
315 21.1 = 300 1
400 20.0 5
500 19.6 3
630 23.9 5
800 22.9 2
1k 23.9 S 200 1
1.25k 27.6 ° /
1.6k 26.3 g
2k 27.5 /
2.5k 25.4 /7
3.15k 24.8 10.0 /
4k 24.2 /
5k 18.8 /
/7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 24 (0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.20 m?
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0024 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 719034 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 18.3 &
63 29.6 S
80 22.3 3
100 24.0 £ 40.0 1
125 22.4 S
160 23.0 <
200 20.0 £
250 21.6 oy
315 20.7 = 300 1
400 18.8 5
500 19.4 3
630 228 S NN
800 23.0 2 .
1k 23.7 S 200 1 [~
1.25k 25.5 ° e
1.6k 24.6 s /
2k 24.6 /
2.5k 254 7
3.15k 23.6 10.0 7
4k 24.8
5k 22.9 /
/
/7
0.0 /. ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 23 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N2-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.20 m?
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 720047 Loudspeaker Configuration: L2 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 18.9 &
63 28.8 S
80 22.7 3
100 241 £ 40.0 1
125 22.1 S
160 21.7 <
200 20.6 £
250 23.0 oy
315 23.4 = 300 1
400 19.2 5
500 20.4 §
630 25.2 5
800 21.2 2 - —_——
1k 18.3 S 200 1 _
1.25k 21.0 ° _ -
1.6k 22.6 g /
2k 23.9
2.5k 25.1 /
3.15k 20.9 10.0 /7
4k 17.4 /
5k 15.2 /
/
/7
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCx) 22 ( 0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.20 m®
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0095 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628064 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 16.2 —
63 245 S
80 21.6 ;
100 27.0 £ 40.0 1
125 24.8 .
160 20.6 @
200 20.9 £
250 18.6 5
315 21.0 E 30.0
400 19.7 5
500 15.0 §
630 14.0 >
800 16.1 2
1k 15.0 S 200
1.25k 15.7 S
1.6k 18.5 % -~ - =
2k 17.7
2.5k 21.8 -
3.15k 21.9 10.0 /
4k 18.5 /
5k 12.2 y
/
/
0.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.otmnT.w(CiCx) 17 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N3-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.20 m®
Air temperature: 19.3 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9975 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705015 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 16.1 —
63 28.1 S
80 18.8 ;
100 21.9 £ 40.0 1
125 21.0 .
160 22.1 @
200 22.4 §
250 20.9 5
315 21.2 E 30.0
400 17.9 5
500 19.5 §
630 16.5 >
800 19.4 2
1k 15.3 S 200
1.25k 15.8 S
1.6k 204 S
2k 23.8 @
2.5k 25.2
3.15k 241 10.0
4k 25.0 V.4
5k 28.3 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 20 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N3-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.20 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0276 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711044 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnT 50.0
Hz dB
50 17.8 —
63 29.4 S
80 21.4 e
100 245 £ 40.0 1
125 225 S
160 22.6 <
200 23.2 §
250 18.1 5
315 15.5 E 30.0
400 21.0 5
500 19.6 §
630 13.9 >
800 19.0 2
1k 17.9 S 200
1.25k 14.4 S
1.6k 14.3 S - =/ -
2k 14.7 @ -
2.5k 19.2 -
3.15k 17.9 100 /
4k 17.5 /
5k 26.3 y
/
/
0.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.otmntw(CiCw) 17 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N3-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.20 m?
Air temperature: 21.2 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0243 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712074 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 15.8 —
63 28.0 S
80 20.4 ;
100 24.0 £ 40.0 1
125 21.9 .
160 22.1 @
200 225 £
250 17.8 5
315 14.2 E 30.0
400 19.1 5
500 18.7 §
630 11.8 >
800 18.2 2
1k 16.7 S 200
1.25k 13.4 S
1.6k 16.6 S =T =
2k 19.1 @ -
2.5k 16.9 ~
3.15k 18.8 10.0 /
4k 21.8 /
5k 23.5 y
/
/
0.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.otmntw(CiCw) 17 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0175 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713055 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 16.8 —
63 295 S
80 20.1 ;
100 23.1 £ 40.0 1
125 21.2 .
160 22.4 @
200 21.1 g
250 20.8 5
315 19.4 E 30.0
400 22.9 5
500 227 §
630 20.5 >
800 24.9 2 <
1k 25.1 S 200
1.25k 26.2 S
1.6k 26.1 S
2k 23.9 @
2.5k 20.8 y
3.15k 15.5 10.0 ,
4K 15.8 /
5k 16.5 /
/
/7
0.0 /_ ‘ ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnt.w(CiCx) 23 (-2; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N3-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0176 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713047 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 17.4 —
63 28.9 S
80 20.5 ;
100 22.1 £ 40.0 1
125 19.2 .
160 21.2 @
200 23.5 £
250 19.5 5
315 22.4 E 30.0
400 23.3 5
500 22.3 §
630 16.4 >
800 19.7 2
1k 17.0 S 200
1.25k 16.9 S </~ 7T 7\
1.6k 21.3 (%’ _ .~
2k 23.1 -~
2.5k 21.6 /
3.15k 17.6 10.0 /
4k 14.2 ,
5k 14.9 1
/
/
0.0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 19 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N3-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0176 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713051 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 18.8 —
63 29.9 S
80 20.5 ;
100 23.1 £ 40.0 1
125 20.0 .
160 21.5 @
200 22.8 g
250 18.0 5
315 20.1 E 30.0
400 22,5 5
500 18.5 §
630 15.8 >
800 23.6 2
1k 19.2 S 200 ~ T =
1.25k 18.4 S
1.6k 23.0 (%’ -~
2k 24.6 /
2.5k 23.2 /
3.15k 20.5 10.0
4k 19.3
5k 18.2 /
/
/
0.0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCw) 21 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N3-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.20 m?
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 720036 Loudspeaker Configuration: L3 ]
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
50.0
Frequency Do.otmnT 40.0
Hz dB
50 16.8 —
63 27.7 S
80 19.2 e
100 213 £ 30.0 1
125 20.4 S
160 21.7 <
200 21.1 £
250 17.7 5
315 17.8 E 20.0
400 17.1 5
500 20.3 §
630 19.5 >
800 215 2
1k 21.4 S 100 -
1.25k 13.3 S
1.6k 14.6 S
2k 8.7 @
2.5k 9.8 y;
3.15k 11.4 0.0 ,
: /
4K 15.4
5k 15.0 /
/
V4
10.0 /
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 13(0; 2)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N3-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.20 m®
Air temperature: 20.6 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0091 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628080 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 15.6 —
63 23.8 S
80 18.2 ;
100 22.1 £ 40.0 1
125 20.4 .
160 17.6 @
200 18.5 2
250 13.2 <
315 15.6 E 30.0
400 21.3 5
500 18.8 §
630 16.8 >
800 25.5 2
1k 21.7 S 200 —
1.25k 21.9 S
1.6k 18.0 %
2k 21.4
2.5k 15.6
3.15k 20.5
4k 221 10.0 V.4
5k 20.8 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCw) 20 (-1; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N4-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.20 m®
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9981 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m® Canopy: n/a
Vent: n/a
Test ID: 705020 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values =— =—Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 20.5 &
63 27.1 S
80 17.5 e
100 212 £ 40.0 1
125 19.4 S
160 17.3 <
200 18.0 §
250 19.6 o
315 215 = 300 |
400 20.7 5
500 17.4 §
630 16.2 o
800 20.6 2
1k 12.6 S 200 1
1.25k 16.0 °
1.6k 15.6 o —_—
2k 135 @
2.5k 14.1 e
3.15k 16.5 10.0 -
4k 20.1 /
5k 26.5 /
V4
/
0.0 — ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCyx) 16 (-1; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N4-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.20 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0273 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711063 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 20.3 &
63 28.7 )
80 20.2 e
100 241 £ 40.0 1
125 22.4 S
160 22.9 <
200 243 £
250 204 oy
315 20.0 = 300 1
400 20.6 5
500 23.3 §
630 13.9 o
800 19.6 2
1k 15.6 S 200 1
1.25k 10.7 °
1.6k 19.6 g
2k 225 -~
2.5k 23.3 /
w5 100 /
5k 254 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 19 (-2; -3) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N4-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Open 0.20 m?
Air temperature: 211 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0246 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712060 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 21.7 &
63 29.9 S
80 20.9 3
100 258 £ 40.0 1
125 23.6 S
160 25.5 <
200 26.9 £
250 20.7 oy
315 16.7 = 300 1
400 19.3 5
500 23.7 §
630 15.9 5
800 18.4 2
1k 18.5 S 200 1
1.25k 13.4 ° _—
1.6k 18.4 & -~
2k 20.2 @ -
2.5k 17.7 -
3.15k 22.7 10.0 /
4k 21.0 ' /
5k 26.4 V4
/
/
0.0 —a : : :
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 18(0; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N4-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.20 m?
Air temperature: 21.1 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0246 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712064 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 19.6 &
63 27.8 o
80 19.5 e
100 23.9 £ 40.0 1
125 21.9 S
160 22.6 )
200 24.0 £
250 22.1 o
315 208 = 300 |
400 18.3 5
500 21.0 §
630 10.7 -
800 17.6 2
1k 16.9 S 200 1
1.25k 15.2 B
1.6k 22.7 g
2k 23.9 —~
2.5k 20.9 /
P 100 /
5k 26.4 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 19 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N4-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.20 m?
Air temperature: 20.3 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718009 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 22.3 &
63 30.2 S
80 21.8 3
100 24.3 £ 40.0 1
125 22.9 S
160 25.0 <
200 225 £
250 16.3 @
315 16.8 = 300 1
400 19.1 5
500 19.9 3
630 19.1 5
800 19.3 3 >£——\v/-v
1k 24.4 S 200 1
1.25k 21.9 ° _ -
1.6k 22.9 g /
2k 23.1
2.5k 21.2 /
3.15k 23.7 10.0 /7
4k 22.8 /
5k 23.7 /
/
V4
0-0 z T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 22 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N4-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.20 m?
Air temperature: 20.3 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0023 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 719023 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.1 &
63 30.0 S
80 21.7 3
100 24.4 £ 40.0 1
125 22.6 S
160 24.2 <
200 221 £
250 12.7 @
315 16.5 = 300 1
400 18.6 5
500 19.5 3
630 19.3 5
800 18.7 2
1k 22.8 S 200 1 _ =
1.25k 19.7 ° -
1.6k 21.0 s _ -
2k 21.7
2.5k 21.6 /
3.15K 19.9 10.0 /
4k 17.5 ' /7
5k 17.4 /
/
/
0.0 < T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 20 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N4-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.20 m?
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 720033 Loudspeaker Configuration: L4 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 22.6 &
63 29.1 S
80 20.3 3
100 23.3 £ 40.0 1
125 21.3 S
160 21.9 <
200 18.8 £
250 21.2 @
315 235 = 300 -
400 24.7 5
500 24.0 3
630 15.8 5
800 26.7 2
1k 23.5 S 200 1 P —
1.25k 21.3 °
1.6k 221 g -~
2k 19.4 /
2.5k 20.6 /
3.15k 20.3 10.0 7
4k 22.3
5k 22.6 /
/
/
0-0 ( T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCx) 21 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N4-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.20 m®
Air temperature: 20.7 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0091 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a
Vent: n/a
Test ID: 628096 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnT 50.0
Hz dB
50 17.9 —
63 243 S
80 19.4 ;
100 256 £ 40.0 1
125 23.5 .
160 19.2 @
200 18.9 £
250 17.6 5
315 18.6 E 30.0
400 21.2 5
500 16.5 §
630 12.9 >
800 20.1 2
1k 18.9 S 200
1.25k 21.4 S
1.6k 16.1 b — o
2k 16.2 @ -
2.5k 16.0 ~
3.15k 17.3 10.0 /
4k 16.6 /
5k 15.9 y
/
/
0.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.otmnT.w(CiCx) 17 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N5-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.20 m®
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.998 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705025 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 204 —
63 27.2 S
80 17.3 ;
100 212 £ 40.0 1
125 19.6 .
160 17.6 @
200 18.1 £
250 15.9 5
315 22.6 E 30.0
400 21.1 5
500 18.0 §
630 16.2 >
800 20.0 2
1k 15.0 S 200
1.25k 16.2 S
1.6k 17.0 (%’ ~ -
2k 17.1 -~
2.5k 15.8 -
3.15k 15.0 10.0 /
4k 18.8 /
5k 25.3 y
/
/
0.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.01m,nTw(CiCx) 17 (-1; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N5-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.20 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0274 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711058 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 20.8 —
63 29.2 S
80 20.1 e
100 244 £ 40.0 1
125 22.3 S
160 24.6 @
200 25.1 §
250 17.9 5
315 12.9 E 30.0
400 18.1 5
500 22.0 §
630 17.7 >
800 12.7 2
1k 16.6 S 200
1.25k 15.6 S
1.6k 20.2 S
2k 19.9 @
2.5k 20.1
3.15k 20.3 10.0
4k 22.3
5k 23.3 /7
/
/
0.0 L : : :
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 18 (-1; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N5-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.20 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0274 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original
Vent: Closed
Test ID: 711053 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 20.7 —
63 29.0 S
80 20.5 e
100 243 £ 40.0 1
125 22.4 S
160 22.9 <
200 22.9 §
250 15.8 5
315 14.5 E 30.0
400 18.8 5
500 20.1 §
630 15.7 >
800 14.8 8 /\/
1k 16.9 S 200
1.25k 14.9 S PR AR
1.6k 19.3 (‘%’
2k 20.2 -~
2.5k 20.8 -
3.15k 20.5 100 /
4k 20.3 /
5k 241 /7
/
/
0.0 L : : :
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCx) 18 (0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N5-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.20 m?
Air temperature: 211 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0246 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712069 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 21.6 —
63 295 S
80 21.1 ;
100 253 £ 40.0 1
125 23.3 .
160 24.0 @
200 23.7 §
250 18.0 5
315 16.4 E 30.0
400 18.8 5
500 20.3 §
630 14.8 >
800 16.1 2
1k 16.5 S 200
1.25k 15.0 S A e =
1.6k 18.6 (%’
2k 21.9 -~
2.5k 19.5 -
3.15k 20.2 100 /
4k 19.7 /
5k 25.3 /7
/
/
0.0 L : : :
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnT.w(CiCx) 18 (0; -1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N5-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0176 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713041 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 21.4 b
63 28.9 S
80 19.5 ;
100 234 £ 40.0 1
125 21.2 .
160 23.1 @
200 25.1 £
250 14.3 5
315 16.4 E 30.0
400 19.6 5
500 24.0 §
630 18.9 >
800 17.5 2
1k 17.4 S 200
1.25k 16.2 S
1.6k 19.8 S =
2k 10.2 @
2.5k 16.0
3.15k 20.8 10.0
4k 20.3
5k 15.6 y
/
/
0.0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.otmntw(CiCw) 17 (-1; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N5-6




OPEN/CLOSED WINDOW RESEARCH

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.018 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713033 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
50.0
Frequency Do.otmnt 40.0
Hz dB
50 22.0 —
63 28.4 S
80 19.3 ;
100 22.2 £ 30.0 1
125 19.6 .
160 19.3 @
200 18.8 §
250 11.0 & /\ /’\
315 22.1 5 2001V
400 22.7 5
500 19.8 §
630 12.5 >
800 11.7 2
1k 11.2 S 100 - _
1.25k 14.2 S _-
1.6k 12.7 (%’ /
2k 9.9
2.5k 8.8 /
3.15k 12.9 0.0 /7
4k 18.9 /
5k 16.1 /
/
V4
-10.0 -
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.otmnTw(CiCx) 12 (0; 1)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N5-7

Defra Research Contract: NANR116




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.018 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713037 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 23.5 b
63 29.0 S
80 19.4 ;
100 23.1 £ 40.0 1
125 20.4 .
160 20.2 @
200 19.1 £
250 13.3 5
315 22.3 E 30.0
400 17.2 5
500 16.0 §
630 15.1 >
800 21.0 2
1k 16.7 S 200
1.25k 16.9 S
1.6k 13.5 v —_f=
2k 13.6 @
2.5k 13.5
3.15k 18.2 10.0
4k 20.9
5k 18.6
//
/
0.0 —7 ‘ ‘ ‘
63 125 250 500 1k 2k 4k
Frequency (Hz)

Dooimntm(CiCyx) 16 (-1; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N5-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.20 m?
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 720022 Loudspeaker Configuration: L5 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 21.6 &
63 29.0 S
80 20.1 3
100 22.0 £ 40.0 1
125 21.4 S
160 21.6 <
200 21.2 £
250 15.3 oy
315 19.2 = 300 -
400 19.8 5
500 20.0 §
630 19.6 5
800 23.0 2 f
1k 22.4 S 200 1 N —/\-
1.25k 21.0 ° - -~
1.6k 18.8 g _ -
2k 18.6
2.5k 23.1 /
3.15K 15.6 10.0 /
4k 15.3 | V4
5k 16.7 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCx) 20 (-1; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N5-9




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.20 m®
Air temperature: 20.5 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.0106 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 628032 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 17.8 —
63 245 S
80 19.2 ;
100 248 £ 40.0 1
125 22.2 .
160 19.0 @
200 16.2 g
250 14.9 5
315 16.3 E 30.0
400 115 5
500 19.4 §
630 22.7 >
800 25.5 2
1k 17.8 S 200
1.25k 17.7 S
1.6k 13.3 S =
2k 13.1 @
2.5k 18.8
3.15k 22.3 10.0
4k 20.3
5k 17.7 y
/
/
0.0 T T T T
63 125 250 500 1k 2k 4k
Frequency (Hz)

Dooimntm(CiCyr) 17 (-1; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N6-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.20 m®
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9981 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 705030 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 22.6 &
63 27.2 S
80 17.7 3
100 208 £ 40.0 1
125 20.0 S
160 18.0 <
200 17.6 £
250 14.8 oy
315 155 = 300 |
400 12.1 5
500 22.3 §
630 18.6 5
800 17.5 2
1k 10.3 S 200 1
1.25k 13.6 °
1.6k 14.4 o
2k 12.2 @
2.5k 18.8 > -~
3.15k 19.8 10.0 =~
4k 19.8 /
5k 19.7 /
/7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mntw(CiCw) 15 (-1; 1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N6-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.20 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0278 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original
Vent: Closed
Test ID: 711021 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 24.3 b &
63 29.8 S
80 20.8 3
100 24.9 £ 40.0 1
125 23.5 S
160 25.3 <
200 25.4 £
250 26.6 oy
315 28.0 = 300 1
400 15.8 5
500 14.0 3
630 12.4 5
800 13.8 2
1k 14.2 S 200 1
1.25k 16.5 °
1.6k 221 o
2k 212 @
2.5k 23.8
3.15k 24.9 10.0
4k 23.9
5k 24.6
0.0 T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 18 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N6-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.20 m?
Air temperature: 20.6 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0278 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: Original
Vent: Closed
Test ID: 711025 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 22.7 b &
63 28.8 S
80 20.4 e
100 241 £ 40.0 1
125 22.9 S
160 23.7 <
200 233 £
250 23.2 oy
315 22.7 = 300 1
400 15.7 5
500 13.4 3
630 12,5 o
800 13.3 2
1k 14.7 S 200 1
1.25k 13.7 °
1.6k 20.1 o
2k 223 @
2.5k 22.8
3.15k 20.5 10.0
4k 249
5k 24.7
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.otmntw(CiCw) 17 (-1; -1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N6-4




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Open 0.20 m?
Air temperature: 21 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0252 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 343.1 m? Canopy: n/a
Vent: Vent 1 closed
Test ID: 712021 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 245 b &
63 30.0 S
80 21.1 3
100 256 £ 40.0 1
125 24.3 S
160 26.1 <
200 26.4 £
250 29.4 oy
315 28.2 = 300 1
400 13.8 5
500 13.8 3
630 12.3 5
800 13.0 2
1k 15.3 S 200 1
1.25k 15.7 °
1.6k 22.4 o
2k 22.1 @ d
2.5k 23.7 -~
31K 2.3 10.0 y /
5k 27.0 y
/
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 17 (0;-1)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N6-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.20 m?
Air temperature: 21 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0252 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a
Vent: Vent 1 closed
Test ID: 712025 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.0 b &
63 29.2 S
80 20.9 3
100 248 £ 40.0 1
125 23.7 S
160 24.7 <
200 24.4 £
250 255 oy
315 24.0 = 300 1
400 14.4 5
500 13.5 §
630 12.3 5
800 13.7 2
1k 15.0 S 200 1
1.25k 15.9 °
1.6k 20.5 o
2k 22.8 @
2.5k 22.7
3.15k 20.4 10.0
4k 254
5k 27.2
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 17 (0;-1)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N6-6




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0183 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713027 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 23.0 B &
63 28.1 S
80 18.8 3
100 226 £ 40.0 1
125 20.8 S
160 22.5 <
200 23.0 £
250 22.2 oy
315 11.4 = 300 |
400 10.5 5
500 15.2 §
630 15.2 5
800 20.6 2
1k 14.1 S 200 1
1.25k 14.2 °
1.6k 14.5 g
2k 14.0 P — - T
2.5k 17.7 > -~
3.15k 18.3 10.0 -
4k 14.1 /
5k 16.0 /
/7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 15(0; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N6-7




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0183 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 713019 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
50.0
Frequency | Dooimnt 40.0
Hz dB
50 241 B &
63 29.0 S
80 20.3 3
100 22.2 £ 3001
125 20.7 S
160 21.1 <
200 19.3 £
250 15.6 @
315 11.8 5 20.0 -
400 8.1 5
500 20.5 §
630 19.3 5 Ve
800 15.1 2 —_ —_
1 Tzlf%k 191.96 E 100 —
) 3 9
1.6k 10.3 g //
2k 10.6
2.5k 14.6 /
3.15k 13.5 00 d
4k 13.2 /
5k 14.7 /
/
/7
-10.0 -
63 125 250 500 1k 2k 4k
Frequency (Hz)

Do.o1mnt.w(CiCx) 12 (0; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N6-8




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0183 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m® Canopy: n/a
Vent: n/a
Test ID: 713023 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— =—Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 24.6 B &
63 29.5 S
80 20.2 3
100 22.9 £ 40.0 1
125 21.1 S
160 21.5 <
200 19.1 §
250 14.7 o
315 10.1 = 300 1
400 11.9 5
500 22.4 §
630 22.4 5
800 24.3 2
1k 14.2 S 200 1
1.25k 17.9 °
1.6k 13.2 o -
2k 19.1 @
2.5k 15.4 e
3.15k 18.7 10.0 -
4k 17.3 /
5k 17.7 /
V4
/
0.0 — ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 16(0; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N6-9




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.20 m?
Air temperature: 20.4 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9956 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 718023 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 22.2 &
63 30.1 S
80 20.7 3
100 241 £ 40.0 1
125 22.8 S
160 24.7 <
200 23.0 £
250 21.7 oy
315 19.6 = 300 1
400 11.3 5
500 15.5 §
630 19.6 5
800 20.1 2
1k 17.2 S 200 1
1.25k 22.4 ° /\
1.6k 25.1 & ~
2k 2.7 @ -~
2.5k 16.1
3.15k 13.2 10.0 /
4k 20.1 ' /
5k 21.8 V4
/
/
0.0 —a : : :
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 18 (-1; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N6-10




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.20 m?
Air temperature: 19.9 °C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0019 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a
Vent: n/a
Test ID: 719006 Loudspeaker Configuration: L6 i
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 21.4 &
63 29.5 S
80 21.1 3
100 23.7 £ 40.0 1
125 22.3 S
160 23.3 <
200 217 £
250 20.8 oy
315 18.8 = 300 4
400 10.5 5
500 15.5 §
630 17.7 5
800 21.7 2
1k 17.4 S 200 1
1.25k 24.8 °
1.6k 23.3 g / -~
2k 21.5 -~
2.5k 19.5
P 100 /
5k 18.2 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 19(0;-1)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N6-11




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 28/6/2005 Test Sample: Window A-1 Open 0.20 m®
Air temperature: 20.7 °C Area of window unit, S: 252 m?
Air humidity: 312 % Window mass per unit area: 30.00 kg/m?
Atmospheric pressure: 1.009 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a A A A A
Vent: n/a
Test ID: 628112 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == = Shifted Reference Curve
60.0
Frequency Do.otmnt 50.0
Hz dB
50 17.4 —
63 245 S
80 18.7 ;
100 252 £ 40.0 1
125 22.1 .
160 18.1 @
200 18.6 2
250 18.8 <
315 21.3 E 30.0
400 23.3 5
500 24.9 §
630 19.0 >
800 24.8 2
1k 19.0 S 200
1.25k 14.7 S -
1.6k 13.5 %
2k 15.5
2.5k 17.7
3.15k 22.9
4k 19.7 10.0
5k 15.3 /7
/
/
0.0 -/ : : :
63 125 250 500 1k 2k 4k
Frequency (Hz)

Dooimntm(CiCy) 18 (-1; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N7-1




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 5/7/05 Test Sample: Window B Open 0.20 m®
Air temperature: 19.5 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 0.9982 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 343.1 m? Canopy: n/a A A A A
Vent: n/a
Test ID: 705035 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 20.7 &
63 27.3 S
80 17.4 3
100 211 £ 40.0 1
125 18.5 S
160 15.6 <
200 15.7 £
250 17.9 @
315 22.3 = 300 |
400 24.4 5
500 21.8 3
630 17.5 5
800 20.6 2
1k 17.2 S 200 1
1.25k 16.2 °
1.6k 14.8 g
2k 10.7 _ ~ - =
2.5k 10.0 > ~
3.15k 15.6 10.0 -~
4k 19.3 /
5k 18.5 /
/7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 15(-1; 1)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N7-2




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-1 Open 0.20 m?
Air temperature: 20.7 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0272 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original A B A A
Vent: Closed
Test ID: 711072 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 21.2 &
63 29.1 o
80 20.1 e
100 244 £ 40.0 1
125 22.4 S
160 24.2 )
200 25.9 £
250 15.6 o
315 14.3 = 300 -
400 17.6 5
500 23.2 §
630 19.7 -
800 12.2 2
1k 17.7 S 200 1
1.25k 18.9 B o
1.6k 17.9 g >
2k 20.7 —~
2.5k 20.8 /
3-;fk ;gg 10.0 /
5k 21.5 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 19 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N7-3




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 11/7/05 Test Sample: Window C-2 Open 0.20 m?
Air temperature: 20.7 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0272 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: Original A B A A
Vent: Closed
Test ID: 711076 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 19.4 &
63 27.4 o
80 19.1 e
100 231 £ 40.0 1
125 21.3 S
160 21.9 )
200 2238 £
250 17.0 o
315 18.6 = 300 |
400 17.5 5
500 19.0 §
630 14.8 -
800 13.4 2
1k 16.9 S 200 1
1.25k 15.5 B
1.6k 22.1 g
2k 22.7 —~
2.5k 20.2 /
A 100 /
5k 24.6 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 19 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-3 Open 0.20 m?
Air temperature: 20.9 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0254 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: Vent 1 closed
Test ID: 712008 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values =— = Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 221 &
63 29.5 S
80 20.5 3
100 252 £ 40.0 1
125 23.1 S
160 25.7 <
200 26.5 £
250 19.3 oy
315 16.9 = 300 1
400 18.8 5
500 25.0 §
630 20.3 5
800 12.1 2
1k 17.8 S 200 1 —_—
1.25k 20.3 ° -~
1.6k 18.9 g _ -
2k 25.1
2.5k 21.4 /
3.15K 24.3 10.0 /
4k 20.7 | V4
5k 22.8 /
/
/
0.0 L T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 20 (-1; -2) dB

Tested by Building Performance Centre, Napier University, Edinburgh.

N7-5




OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 12/7/05 Test Sample: Window C-4 Open 0.20 m?
Air temperature: 20.9 °C Area of window unit, S: 0.945 m?
Air humidity: 312 % Window mass per unit area: 36.83 kg/m?
Atmospheric pressure: 1.0254 Bar
Receiving room volume: 31.2md Glass Specification: 4-18 - 6.4(lam) mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: Vent 1 closed
Test ID: 712012 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 204 &
63 27.8 S
80 19.5 e
100 23.9 £ 40.0 1
125 22.0 S
160 22.8 <
200 23.1 £
250 19.2 oy
315 18.9 = 300 |
400 20.2 5
500 23.8 §
630 16.7 o
800 13.1 2
1k 17.2 T 200 -
1.25k 17.9 B -~ - =
) 3 9 —
1.6k 21.8 g L
2k 24.7 -~
2.5k 20.4 /
‘o e 100 /
5k 25.2 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnTw(CiCw) 19 (-1; 1) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-1 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0174 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 713069 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 21.9 &
63 28.9 S
80 19.5 3
100 236 £ 40.0 1
125 20.9 S
160 23.0 <
200 26.1 £
250 138.7 oy
315 16.3 = 300 -
400 18.5 5
500 20.7 §
630 11.5 5
800 13.4 2
1k 17.4 S 200 1
1.25k 13.9 °
1.6k 13.6 g W/
2k 15.9 /[ -y -
2.5k 14.2 >
3.15k 16.6 10.0 =~
4k 18.2 /
5k 17.2 /
/7
/
0-0 T T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCy) 15(0; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-2 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0175 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A A A A
Vent: n/a
Test ID: 713061 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
50.0
Frequency Do.otmnt 400
Hz dB
50 224 &
63 28.3 S
80 19.2 3
100 22.2 £ 3001
125 19.2 S
160 19.0 <
200 17.9 £
250 12.8 oy
315 22.0 £ 200 -
400 20.5 5
500 15.2 3
630 7.0 5
800 12.0 2
1k 15.2 2 100 -
1.25k 14.5 °
1.6k 12.0 o
2k 11.0 @
2.5k 8.1
3.15k 12.7 0.0
4k 13.4
5k 15.4
-10.0 <

63

125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCyr) 12(-1; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 13/7/2005 Test Sample: Window D-3 Open 0.20 m?
Air temperature: 21.8 °C Area of window unit, S: 1.26 m?
Air humidity: 312 % Window mass per unit area: 27.94 kg/m?
Atmospheric pressure: 1.0174 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 713065 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.7 &
63 29.0 S
80 19.3 3
100 23.1 £ 40.0 1
125 20.0 S
160 19.8 <
200 185 £
250 15.3 oy
315 23.0 = 300 -
400 12.8 5
500 9.0 3
630 12.7 5
800 15.3 2
1k 13.0 S 200 1
1.25k 17.2 °
1.6k 15.3 o
2k 15.6 @
2.5k 11.4 >
3.15k 16.9
4k 15.7 100 -V
5k 18.0 /
/
/7
0.0 ‘ /L ‘ ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnt.w(CiCx) 14 (0; 0) dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 18/7/2005 Test Sample: Window E Open 0.20 m?
Air temperature: 20.5 °C Area of window unit, S: 0.63 m?
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 0.9959 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 718034 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values == =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 24.2 &
63 30.4 S
80 20.9 3
100 24.9 £ 40.0 1
125 23.2 S
160 25.5 <
200 24.0 £
250 13.4 @
315 155 = 300 |
400 17.1 5
500 21.5 3
630 21.6 5
800 19.4 2
1k 14.2 S 200 1 —_— -
1.25k 23.0 °
1.6k 22 1 s - -
2k 22.4
2.5k 21.0 /
3.15K 14.7 10.0 /
4k 16.8 ' /7
5k 22.0 /
/
/
0.0 < T T ‘
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.o1mnT.w(CiCw) 20 (-2; -2)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 19/7/2005 Test Sample: Window F Open 0.20 m?
Air temperature: 20.1 °¢C Area of window unit, S: 0.63 m
Air humidity: 312 % Window mass per unit area: 26.83 kg/m?
Atmospheric pressure: 1.0023 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A A A A
Vent: n/a
Test ID: 719009 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values = =Shifted Reference Curve
60.0
Frequency Do.otmnt 500
Hz dB
50 23.2 &
63 29.9 S
80 21.6 3
100 24.4 £ 40.0 1
125 22.6 S
160 24.4 <
200 225 £
250 138.7 oy
315 15.6 = 300 1
400 17.8 5
500 22.0 3
630 21.9 5
800 19.3 2
1K 18.9 S 200 _\
1.25k 21.6 B -~ -
) 3 9 o
1.6k 18.0 g L -~
2k 17.2 -~
2.5k 14.8 /
3-;fk }gg 10.0 /
5k 17.1 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Do.01m,nTw(CiCxr) 19 (-1; 0)

dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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OPEN/CLOSED WINDOW RESEARCH

Defra Research Contract: NANR116

Airborne Sound Insulation. Laboratory measurements with non-diffuse source conditions

Standardised Level Difference. Simulated residential receiver environment

Date: 20/7/2005 Test Sample: Window G Open 0.20 m?
Air temperature: 20.3 °C Area of window unit, S: 0.54 m?
Air humidity: 312 % Window mass per unit area: 33.33 kg/m?
Atmospheric pressure: 1.0032 Bar
Receiving room volume: 31.2md Glass Specification: 4-16 -4 mm
Source room volume: 3431 m° Canopy: n/a A B A A
Vent: n/a
Test ID: 720009 Loudspeaker Configuration: Line
Measured Dg g1, n7 dB
Measured values =— =Shifted Reference Curve
60.0
Frequency | Dooimnt 500
Hz dB
50 22.6 &
63 29.1 S
80 20.2 3
100 22.8 £ 40.0 1
125 21.2 S
160 20.9 <
200 18.7 £
250 19.2 oy
315 21.7 = 300 -
400 21.4 5
500 22,6 §
630 20.3 5
800 26.4 2
1k 22.8 S 200 1
1.25k 16.9 ° - - -
1.6k 14.6 g L -~
2k 18.0 -~
2.5k 21.9 /
P 100 /
5k 20.1 7
/
/
0-0 T / T T T
63 125 250 500 1k 2k 4k

Frequency (Hz)

Dooimntm(CiCyr) 19(-1; 0)  dB

Tested by Building Performance Centre, Napier University, Edinburgh.
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