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Laboratory airborne and impact sound insulation ;:n' a timber joist separating ficor and &

an internal flocr with and without TENMAT downlighter covers and Aspect Lighting
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1 Introduction

- BRE Acoustics was mmrp’iésioned by TENMAT LTD to carry out airborne and impact

sound insulation measuréments in the BRE vertical transmission suite (Building 9), BRE, ‘
Garston, Watford, Hertfordshire, WD25 8XX.

This report details the testing outlined in BRE proposal 110454,

2 Testing details

241 Test dates and personne!
The measurements detailed in this report were made on 31 July 2003, 01 August 2003,

.08 August 2003 and 12 August 2003 by Mr M Burdett and Mr J Healey of BRE

Acoustics,

2.2 Test method and applicable standards

Measurement of airborne and impact sound insulation was made in accordance with BS
EN 18O 140: Part 3 (1995) and BS EN ISO 140: Part 6 {1998). Single number quantities

were calculated in accordance with BS EN ISO 717: Part 1 (1997) and BSEN ISQ 717:
Part 2 (1997). '

BRE Acoustics holds UUKAS accréditation for the measurement of sound inéu]ation in the

field and the laboratory. The measurements were conducted using the procedures
accredited by UKAS. ' )

e
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downlights

Laboratory airborne and impact sound insulation of 2 timber joist separating floor and :
an internal floor with and without TENMAT downlighter covers and Aspect Lighting

2.3 Instrumentation

The equipment used 1o conduct the tests is identified in Table 1.

Table 1 Equipment list

. o . UKAS identification
Equipment q_escriptlon Manufacturer Type number
Real time analyser NEAS 840 13/003
Microphone calibrator B&K 4231 01/003
Condenser microphone B&K 4165 02/011,-02/010
Microphone pre-amplifiar B&K 2619 04/011, 04/012 -
Graphic equaliser Phonic PEQ 3300 10/002
Tapping machine NEAS 211 11/001
Loudspeaker B &K 4224 11/008

The gain of the real time analyser was adjusted to give a reading of 94.0 dB at 1 kHz
using the B&K type 4231 calibrator.

All equipment is calibrated following BRE procedures, using reference equipment.
- calibrated by a UKAS accredited Jaboratory.

g
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Laboratory airborme and impact sound insulation of a timber joist separating floor and

. an internal floor with and without TENMAT downlighter covers and Aspect Lighting
| downlights

2.4 Test numbers

! Table 2 lists each test element along with its carresponding test numbar. The
construction details for each test element can be foupd from Table 3 by referring to the
{ test number.

Table 2 Test numbers ‘

[ , Test Test Source room Receive room Common
number | element volume (m®} volume (m®) area {m®)

| L03 372 | Fioor 85 58 1786
LO03 273 Floor 58 89 176
103 274 Floor 68 58 17.6

[ L03. 275 | Fioor 58 69 17.6
LO3 278 Floor 69 59 17.6
1.03 279 Floor 59 69 176

| 103 280 | Floor 69 59 17.6
L03 281 Floor 59 [51%) 17.6

e

e

AUa—np

WAy
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Lal:_aoratory airborne and impact sound insulation of a timber joist separating floar and
an internal floor with and without TENMAT downlighter covers and Aspect Lighting

downlights

cled Papar

2.5 Construction details wiih test nurmbers

The construction details are shown in Table 3,

Table 3 Construction details

Test
glement

Test

- number

Construction details

Separating
floor

103 272
L03_273

+ 1 x 18 mm Nexfor tongue and groove Caberboard
(12.4 kg/m?), jeints taped and perimeter sealed, bonded
with Lafarge adhesive dabs to

* 1 x 15 mm Lafarge dBcheck plasterboard (13 kg/m?), laid on

» 20 mm Rockfloor (150 kg/m?), laid on

» 30 mmRockfloor {175 kg/m?), laid on

* 1 % 15 mm Smartply OSB (9 kg/m?), screwed to

« timber joists (50 mm x 200 mm) at 400 mm centres

* 2 x 50 mm Rockwool Fiexi (38 kg/m®), supported by
brackets between joists,

* HEF RB 365 3000 resilient bars at 400 mm centres

* 2 x 15 mm Lafarge dBcheck plasterboard (13 kg/m?),
perimeter sealed, joints taped and filled

' Separating

floor with
downlights

L03_274
L03_275

* 1 x 18 mm Nexfor tongue and groove Caberboard
{12.4 kg/m?}, joints taped and perimeter sealed, bonded
with Lafarge adhesive dabs to

*1x 15 mm Lafarge dBcheck plasterboard (13 kg/m?), laid on

+ 20 mm Rockfloar (150 kg/m®), laid on

* 30 ram Rockfloor (175 kg/m®), laid on

* 1 %15 mm Smartply OSB (9 kg/m?), screwed to

« timber jeists (50 mm x 200 mm) at 400 mm cenires

* 2 % 50 mm Rockwool Flexi (38 kg/m®), between joists,
supported by brackets

« HEP RB 565 3000 resilient bars at 400 mm centres

* 2 x 15 mm Lafarge dBcheck plasterboard (13 kg/m?),
perimeter sealed, joints taped and filled -

* 9 X Aspect Lighting fixed halogen downlights and TENMAT
downlighter covers FF108 (150.mm diameter, 150 mm
height), each fitted in 60 mm diameter holes in plasterboard

Intemnal
floor

L03_278
L03_27¢9

* 1 x 22 mm Nexfor tongue and groove Caberboard
(15 kg/m?), joints taped and perimeter sealed, screwed to

* timber joists (50 mm x 200 mm}-at 600 mm centres with
noggings at 1200 mm centres

*1x12.5 mm Lafarge Echeck plasterboard (10.3 kg/m?),
perimeter sealed, joints taped and filled

Test report number 213942
Cornmercial in confidence
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Laboratory airborne and impact sound insulation 5f a timber joist separating floor and
an internal ficor with and without TENMAT downlighter covers and Aspect Lighting

downlights
Internal LO3_280 | » 1 x 22 mm Nexfor tongue and groove Caberboard
! floor with L03_281 (15 kg/m?), joints taped and perimeter sealed, screwed to
downlights « timber joists (50 mm x 200 mm) at 600 mm centres with

_noggings at 1200 mm centres

'+ 1x12.5 mm Lafarge Echeck plasterboard {10.3 kg/m?),

perimeter sealed, joints taped and filled

* 9 x Aspect Lighting fixed halogen downlights and TENMAT
downlighter covers FF109 (150 mm diameter, 150 mm
height), each fitted in 60 mm diameter holes in plasterboard

Ty
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Laboratory afrborne and impact sound insulation‘of a timber joist separating floor and

an internal floor with and without TENMAT downlighter covers and Aspect Lighting
downlights .
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2.8 Sound insulation test results

The single number quantities for the sound insulation tests are shown in Table 4. The
UKAS test result sheets are included in the appendices.

Tahle 4 Test results

Test number "Ry (GiC) | Loy (C) (dB)

e (dB) .

£03 272 66 (~-5,-12) S

L03 273 o ut 54 (2)

103 274 65(-6-12y | -

LG3 275 L L 54 (2)

L03 278 41 {-2-7y b -

L03 279 T 79 (D)

LO3 280 42 (-2--7) Lo

L02 287 80 {-1)

:

Test report number 213942 © Building Research Establishment Ltd 2003
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Laboratory airborne and impact sound insulation-of a timber joist separating floor and

. an internzl floor with and without TENMAT downlighter covers and Aspect Lighting
! downlights

27 Photographs

Figure 1: Cut away section of TENMAT FF109 downlighter cover and downlight
l (lllustration provided by TENMAT Ltd)

e
LS
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Laboratory airborne and impact sound insulation of a timber joist separating floar and §

an internal floor with and without TENMAT downlighter covers and Aspect Lighting
downlights

-

2.8 Plans

The joist installations for the separating and internal floors are illustrated in Figures 2 and
3. The ends of the joists rest on the masonry ledge in the laboratory.-

EREREAT B o T
10 i 1Y
d Masonry
K _ : t|  tedge
v | X ‘
R S i B2 o E A 7 E;__ P
N 49m
Figure 2: Joists for separating f_loo'r at 400 min centres
A R | TR i} 1
F 3 ~ e -
- e : : i
f : ! ' : : : \ Masonry
i 1 : g : i ledge
3 i H
: i . ‘
i : 5 ’
E : : :
e| i ] i
=)k j i il
|§1 i
-
Y 1 ENE -*s:s*,n%%g'
D 49m
Figure 3: Joists for internal floor at 600 mm centres
Test report humber 213942 © Building Research Establishment Ltd 2003
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Laboratory airbome and impact sound insulation of a timber joist separating floor an ?
an internal floor with and without TENMAT downlighter covers and Aspect Lighting
downtlights '

3 Appendices

31 UKAS test resuit sheets

Page numbe;- - Tost number
13 L03_272
15 - 103273
17 LO3_274
18 LO3_275
21 L03_278
23 103_279
25 © L03_280
27 L03_281
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i Laboratory airborne and impact sound insulation of a timber joist separating fioor and 4
an internal floor with and without TENMAT downfighter covers and Aspect Lighting

id Paper

Laboratory measurement of alrborne sound insulation of building elements

Sound reduction index according to BS EN 1SO 140-3:1595
BRE vertical transmission suite {E9)

Client: TENMAT LTD
Testdater  31/07/2003 Test number: 103 272 Test efement: Floor
Test element area: 17.6 m? Mass per unit area: 86 kgim? Q578
Description: .
Separating floor {see Table 3 Construction detalls).
Source room volume; 89 m? Alr temperature: 22°C
Receive room volume: 58 m? Air refative humidity: 68 %
75 /
R
Fraquency | One-third >
¢(Hz) octave
(dB) . > /
50 15.8 .
a3 209
a0 254
100 35.7
125 | 412 55
160 46,7 g’: /
200 8214 &
250 | 592 H /|
315 | 832 S s '
400 | 671 g
500 701 ®
630 71.4 §
800 73.5 @
1,000 744 b
1,260 74.9
1,600 744
2000 | 721 ,
2,500 74.1 . 25 1
3150 | 793 $
4,000 80.7
5,000 844 |+
' 15
+ Receiving roomlevel edjusted for Eaciground 338§§§§§‘g§§§§§§§§§§§§
Third octave band centre frequency (Hz)
Rating according to BS ENISO 717-1:1997
Ry(CiCy) =66(5-12)dB Coozm =-14 dB Ceosono =-13dB Cioeom0 =-4dB
Crsoatso =28 dB Cr.s05000 =28 dB Crtm5000 =-124dB

Evaluation based onlabotaioty measuramant rasults chtained by g goginessing mothod

8ased cn the data provided in BS EN 20140-2:1993 il is estimated that the measurement uncertainty should riof exceed +1 dB for the single-number

quantlly (R,.) and should not exceed the valuss in Table AT of BS BV 20140-2: 1993 for the data in the incividual third octaves (R)

Thia pa':ge may only ba distributed with the tast report 1o its entirety and in accordance with the tenns and conditions of the contract

Test report number 213942 © Buikling Research Establishment Lid 2003
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Laboratery airborne and impact sound insulation of a timber joist separating flcor and

an intemal floor with and without TENMAT downlighter covers and Aspect Lighting
downiights . '

Laboratory measurement of alrborne sound Insulation of buiiding elemants
Sound reduction index according to BS EN ISO 140-2:1095
BRE vertical transmisslon suite (B9)

Ciient: TENMAT LTD

Test date:  31/07/2003 Test number; LO3_272 Test element; Floor
Test element area: 17.6 m? Mass per unit area:
Dascription: i

Separating floor (see Table 3 Construciion details),

Source room voluma: 69 m® ‘Air temperature: 22 °C
\ Recelve room volume: 55 m? Alr relative humidity: 88 %
Frequency Reverberation | Background Sourca Racelve R
time leval leval leval
(Hz) {s} (4B} {dB} (dB) (B}
50 - 081 14.6 76.5 &1.4 15.8
63 0.83 159 76 58.7 209
8G 1.14 9.6 83.2 a1.1 25.4
160 1.27 8.2 80.1 58.3 357
125 147 71 84.5 57.8 412
160 162 56 86.9 . §5.0 48.7
200 1.82 6.1 959 49.2 52.1
250 2114 8.6 966 43.4 592 °
315 - 198 5.2 T 888 41.4 63.2
400 1.96 4.5 100.3 3886 67.1
500 185 4.0 101.8 371 70.1
830 164 37 1.5 35.0 714
800 1.63 37 100.6 .y 73.5
1,000 1.51 38 g2 28.7 74.1
1,250 1.52 42 | .e88 28.3 74.9
1,600 .48 48 100.4 308 4.4
2,000 1.33 5.0 103.2 . 351 721
2,500 1.34 5.5 1026 .| 328 4.1
3,150 146 BO | 996 /| 248 79.3
4,000 140 6.5 1002 23.7 80.7
5,000 1.28 6.7 5.0 14.4 84.4 +

+ Receivieg reamievet adjusiad for background

-

Rating according {o BS EN SO 717-1:1997

Rw(CiCe} =66(-5-12)dB Capamo =-1408 ©  Caosum =-13d8B C 1005000 =448
Cirsoass0 =288 Crs05000 =-28dB Crr. 1006000 =-12d8
based cn labormony b2 1;uq Blawiad by an eqgl mathod

Based on the data provided in BS EN 20740-2:1993 it is estimated that the measurament uncertainty stiould not exceed &1 dB forthe single-number
quantity (Ry,) and should not exceed the vaiues in Tabla A1 of BS EN 20140-2-1993 for the dafa in the individual third octaves (R)

This page may enly be distributed with the test repartin Hs entirety apd In accordance with the tarms and condtions of the contract

Test report number 213542 © Building Research Establishment Lid 2003
é{ ) A}' Commercial in confidence Page 14 of 28
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Laboratory airbome and impact sound insulation of a timber joist separating floor and

an internal floor with and without TENMAT downlighter covers and Aspect Lighting
downlights '

Laboratory measurement, of impact sound Insulation of flcors

Normalized impact sound pressure level aceording to BS EN [SO 140-6:1998
BRE vertical transmission suite {B9)

Client: TENMAT LTD

Test date:  31/07/2003 Test number; LO3 273 Test element: Floor

Test element area: 17.8 n? Mase per unit area: 88 kg/my? 0578
Description: =

Separating floor (see Table 3 Construction dataifs).

Source room volume: 58 m* Alr femperature: 22°C
Recslve room volume: 69 m® Alr relative humidity: 88 %
75
. L,
Frequency ! One-third
(Hz) octave
{dB) .
50 | 728 &
63 729
0 65.9 -
100 68.5 g
125 | es3 3 s T
160 | 621 E g
200 56.5 2 \
250 53.6 g -
315 | 484 L
400" éss s N |
500 394 B
O30 36.1 E \
800 329 g
1,000 275 2%
1,250 236 =
1,600 195
2,000 182 . i : ]
2500 | 164 e e
3,150 83 It ’ }
4,000 6.9 *
5,000 B85 |
15 \
* Reealving ream nvel adjusled for backgrourd E$8§3§§§£§§§§,§_§_§.§_§‘§_§_§_
’Bmwnqmmmﬁmins:mnfbadmd ‘ Third eetave band centre frequen;y U“;) Teme
Rating zccording to BS £N 1SO 717-2:1997 Lowi{C) = 54 (2} dB Cs00500 = 8 dB

Evaluation buved on laboratery measursman! results obtained by an snginearing mathod .
Desed on the data provided in BS EN 20140-2:1993 it is astimated thal the maasvremaent uncertainly should nof exceed +1 o8 for the single-number
quantily (L} and should rot exceed the valves in Table A1 of 53 EN 26140-2:1993 for the data in the indivicdual third cofaves (L)

This page tay cnly be distributed with the test report in its ertirety and In accordance with the terms and conditions of the contract

Test report number 213542

® Building Research Establishment Ltd 2003
Commercial in confidence

gD Page 15 of 28
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Laboratory airborne and impact sound insuiaticn of a timber joist separating floor and FaE

an internai floor with and without TENMAT downlighter covers and Aspect Lighting
downlights ’

Laboratory measurement of Impact sound insulation of floors

Normalized impact sound pressure lavel according £ BS EN 150 140-5: 1928
BRE vertlcal transmission suite (B9}

Client: TENMAT LTD

Testdate:  3107/2003 .  Testnumber: LO3_273 Test element: Floor

Test element area: 17.6 m? Mass per unif area: 86 kg/m? 0578
bescription: .

Separaling flocr (see Table 3 Construgtion detais).

1 Source room volume: 58 m Alr temperaturs: 22°C
' Receive room volume: 69 m? Air relative humidity: 68 %
! Frequency Reverberstion | Background Impact Ly
time level level
| fHz) (s) (@8) (d8) (dB)
&0 188 12.9 75.1 72.8
63 1.10 10.7 729 729
[ 80 180 9.8 67.5 66.9
100 1.66 ‘8.3 70.3 £8.5
[ : 125 1.79 8.2 674 85.3
160 1.83 12 . 84.3 I 2.1
200 1.94 6.6 52.0 £6.5
! 250 1.85 85 55.9 53,6
315 1.79 8.5 50.5 48.4
400 1.88 5.0 451 42.9
! 500 1.87 4.5 To417 3%.4
830 1.82 4.4 383 35.1
800 1.73 40 34.8 32.9
I 1,000 1.68 39 29.3 275
1,250 1.66 39 254 23.8
! 1,600 1.64 4.1 21.2 19.5
2,000 1.55 48 19.7 18.2
2,500 145 43 176 -} 184 |+
i 3150 1.40 55 99 } 88 |
4,000 1.30 8.2 76 6.8 *
5,000 1.20 6.7 6.9 6.5 *

*+ Recsiving roomiavel adusted fer background
g * Recehing room level within 8 4B of background

¥

Rating according to BS EN IS0 717-2:19¢7 Low(C) =54 (2)dB Ciso2500 = 8B
$Evaluztion based en laborslory measuroment rsuits obtalnad by it enginaing mthod

g Based on the dala provided in BS EN 20140-2:1993 i is estimated that the measurement uncertainly should not excaed +1 dB for the singie-number
quantity (L} and shouid not exceed the velues in Tabla AT of BS EN 20140-2:1993 for the dafa in the Ingividual third octaves (L}

g This page may only ke distributed with the tast report in its entirety and in accordance with tha tarms and conditions of e contrast

(g-‘)_\; Commercial in confidence Page 16 of 28
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Lat?oratory airborne and impact sound insulation of a timber joist separating fioor and
an internat floor with and without TENMAT downlighter cavers and Aspect Lighting
downlights .
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Laboratery measurement of airbome sound insulation of building elements
Sound reduction Index aceording to BS EM ISO 140-3:1995
BRE vertical transmission sulte (B9)

Client: TENMATLTD .
Testdate:  01/08/2003 Test number; L03_274 Test element: Floor
Test elemnent area: 17.6 m* _ Meiss per unit area:
Description: 5

Separating floor with downlighters: 2 xAspect Lighting fixed halogen downlights and
TENMAT downligr_gte_} govers FF109 (150 mm diameler, 150 mm height),

Each fitted in 60 mm diameter holes I plasterboard

Separating floar (see table 3 Construction detaits)

Source room volume; €9 m? Air temperature; 219
Receive room volume: 58 m? Alr relative humidity; 70 %
% .
- ]
Frequency | One.third
{Hz) octave Lo
(dE3} »
50 174 o
83 19.3
80 24.1
100 4.9
126 40.0 55
160 45.7 [
200 | 518" &«
250 59.4 g :
315 634 § 5
400 66.3 g
500 702 g
630 71.8 E
800 74.4 @
1,000 746 ¥
1,250 74.8
1,600 74.5
2,000 72.2
2,500 739 | 25 :
3,150 79.0 L
4,000 80.9
5,000 845 |+
. i 15 -
+Recehving room avel adjustad for backgreund 83%§§§§§:{§§§§§_§_§_§_§_§§_§
Thitd ootave band centra frequen;y (Hz) X
Reting according to BS EN IS0 717-1: 4897
Ry{CiCy) =65({8512)0dB Ceuasg *° =-144dB Gso.s000 =-13dB C 1008000 =-4dB
Crsoars =27 dB Chrsos000 =27 dB € 1005000 =12 dB

ealvaton based o1 abavatery messurement rosuly oblgined by a0 ergireesing malhod

Based on the dats provided I BS BN 20140-2:1995 it is estimated thet the measuremant uncertainty should not exceed +1 08 for the single-number

quantity (R} and should not exceed the vatues in Table AT of BS EN 2014021992 for the data in the incividual thind ecleves (R)

Thia page may only ba distributed with the fest raport In Its entiraty and In accordance with the terms and conditions of the contract

Tast report number 213942 © Building Research Establishment Ltd 20603
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Laboratory airborne and impact sound insulation of a timber joist separating floor and
an internal floor with and without TENMAT downlighter covers and Aspect Lighting
downlights '

o~

Laboratory measurement of alrbome sound insulation of building efements
Seund reduction index according to BS EN 1SO 140-3:1995
BRE vertical transmission suita (B9)

Client: TENMAT LTD

Testdate: 01/08/2003 Test number: LO3_274 Test element: Floor

Test elementarea; 17.6 m? Mass per unit area; 86 kg/m? {578
Desctiption: ; '

Separating floor with downlighters: 9 x Aspect Lighting fixed halogen downlights and
TENMAT downlighter covers FF109 (150 mm diameter, 150 mm haight).

Each fitted in 60 mm diameter hotes in plasterboard

Separafing floor (see {able 3 Construction detalls)

Source reom volume: 59 Air temperature: o2t
Receive room volume: 58 mp Alr relative humidity: 0%
-Froquency Reverheration | Background Source Receive R
time laval level level
(Hz} (s) (dB) - (dB) {aB) {dB})
50 . 085 16.7 774 81.1 171
63 069 105 7738 59.5 18.3
80 0.88 9.2 83.1 613 24.1
100 1.24 8.4 89.7 58.5 " 349
125 1.44 77 94.6 59.0 400
160 1.66 6.4 97.0 56.3 457
200 1.04 57 86.0 498 518
250 1.95 6.6 97.1 434 504 -
318 1.94 58 20.3 415 834
400 1.92 47 100.2 39.0 66.8
500 1.85 a8 1018 3741 70.2
630 168 36 101.7 349 71.8
800 1.59 3.6 1008 31.3 74.4
1,000 1.51 3.7 98.3 283 748
1,250 15t 40 gaa - 28.1 74.8
1,600 147 45 100.4 304 745
2,000 1.32 50 1033 | 2351 722
2,500 138 | 55 1026 [ 329 | 7138
3,150 147 6.0 g9.8 # 252 79.0
4,000 144 8.4 1008 240 80.9
5,000 128 8.7 95.3 148 845 |+

+ Recaiving roem level adjusted for backgraung

Raling accomding fo BS EM (SO 717-1:1997

Rw(CiCy) =65(5;-12)dB Csparsa . =-14¢B Csosoan =-13dB C 1005000 =-4dB
R Clr,506150 =-27 dB Ct-lso_smg =-274dB C;,—ﬂug.soco =-12dB
5 Laxsad on YT s by 2n engineering refhod

Based on the data provided in BS£N 20140-2:1593 it is estimated that the measurement uncertainly should ot excesd +7 dB for the single-number
quantity (R} and should net excoed the values in Table AT of BS EN 20140-2:1993 for the data in the individug! third ccleves R}

This page may only be distihuted with the tast rapert in Its antirety and in accordanes with the terms and conditions of the contract

Test report number 213942 © Building Research Establishment Lid 2003
Commarcial in confidence Page 18 of 28




Laboratery airborne and impact sound insulation of a fimber joist separating floor and

an internat floor with and without TENMAT downlighter covers and Aspect Lighting
downlights

Laboratory measurement of Impact sound insulation of floors

Normalized impact sound pressure level aceording to BS EN ISO 'i40-6:1998
BRE vertical transmission suite (B9)

Client: TENMAT LTD
Testdate:  01/08/2003 Test number; L03_275 Test element: Floor

Test slement area: 17.8 m? Mass per unit area: 86 kg/m? 0578
Beseription:
Separating floor with downlighters: 9 x Aspect Lighting fixed halogen downlights and
TENMAT downlighter covers FF109 (150 mm diameter, 150 mm height),

Each fitted in 60 mm diameter holes in plasterboard

Separating floor (see fable 3 Construction details)

B3

Source room volume: 58 m? Air temperature; 21°¢
Recelve room volume: 62 nm Ajr relative humidity: 70 %
75
Ly
Frequency | One-third
(M2} octave ) \
)]
50 | 746 &
63 738"
80 85.9 -
100 68.6 g
125 84.5 S5 ™
180 | 621 3 \
20Q 58.9 2 \
250 54.4 g
315 49.8 =
406" dga £® A\
500 | 425 3
630 39.3 £ \
a0 356 k5
1000 | 302 %
1,280 28.1 2
1,600 223
2,000 198 |
2,500 186 |+ 25 ' —
3,150 2.6 + £
4,000 86 |+
5,000 8.0 *
' 15 :
+ Recaiving recm level adjusied fr Background 388§§§§§£§§§§§§%§§§§§
* Rucalving reoat fevel wihin @ 6B of backgrownd Third octave band contre f;equen::-y (HEZ.)
Rating according to BS EN IS0 747-2:1997 Low{C) =54(2)dB Cisoam00 = GdB

jon based on laboratory Mmamerement resuits obtainod by an éngineering mathed
Besed on the data provided in BS EN.20140-2:1993 i is sstimated that the measurement uncertainty should not exceed 47 UB for the singfe-number
quantity (L. 8nd should not excesd tha values In Table A1 of BS-EN 20140-2:1983 for the deta in the individual third cctaves (L)

This page may only ba distributed with the test report I its antirety and I accordance with the terms and conditicns of the contract

Test report number 213942 © Building Research Establishment Ltd 2063
Gommercial in confidence Page 15 of 28
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: Laboratory airborne and |m'part sound insulation of a imber joist separating floor and
an internal floor with and without TFNMAT downhghter cevers and Aspect Lighting
! downlighis

Lakoratory measurement of impact sound insulation of floors

5 Mormalized impact sound pressure lavel according to BS EN IS0 140-8: 1998
BRE vertical transmission suite (89)

Client: TENMAT LTD

’ Testdate:  01/08/2003 Test number: 103 275 Test element: Floar

l Test element area: 176 m? Mass per unit area: 86 kg/m? 0578
Description: :

Separating flcor with downlrghters a x Aspect Lighting fixed halogen dewrilights and
| TENMAT downhghter covers FF109 (150 mm diameler, 150 mm haght}
Each fitted in 80 mm diameter holes in plasterboard
Separating floor {see table 3 Construction details)

i Source room volume: 58 md Air temperature: 21°C
Receive room volume: &g m* Air relative humidity: 70 %
|
Frequency Reverberation | Background Impact Lo
: time level lavel
' (2) (s) (@B} (d2) d8)
50 1.77 24.1 76.7 745
; 63 1.08 116 73.7 73.8
: 80 1.70 10.1 67.8 65.9
100 153 11.3 700 63.6
: 125 1.63 7.9 66.2 64.5
180 1.81 .0 . 643 62.1
‘ 200 1.81 6.8 61.1 58.9
250 1.74 6.9 6.3 54.4
315 1,75 59 51.8 40.8
i 400 1.72 52 48.4 46,4
i 500 1.75 48 448 425
630 1.72 4.4 41.3 39.3
; 800 1.73 42 37.6 356
* 1,000 167 41 R0 30.2
1,250 168 40 279 ¢ 26.1
| 1,800 1.59 4.3 23.9 22.3
’ 2,000 . 152 47 210 - | 198
2,500 143 5.1 177 :f 168
% 3,180 139 56 108 k| e |+
4,000 1.28 62 7.3 6.6 *
| 5,000 1.20 6.8 6.4 6.0 *

+ Recaiving raom leved aciustod Eor background
E * Recalving oo [avsl within 8 dB ¥ background

Rating according to BS EN ISO T17-2:1997 Law(Ci} =542 dB Cisozso =9 dB

Evaiuaion based on Isboralary measurecnont results obtained by an engineering mothod

Based on the data provided in 8S- EN‘OMO-Z 1893 1 is estimated that the measurement uncertsinty shoufd not exceed 11 0B for the single-number
quantiy (L, ) &nd should net exceed tha Va!ues in Table A1 of BS EN 20140-2:1993 for the dafa in the individual third oclaves (L)

This page may anly e distributed with the tast faport In #s enticety and in aceordance with the terms and conditions of the contract

Test report number 213042 @ Builkding Research Estéblishment Lid 2003
Commercial in confidence Page 20 of 28
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Laboratory airbbrne and impact sound ihsulatic:n' of 3 timber joist separating fleor and
an internal floor with and without TENMAT downlighter covers and Aspect Lighting  §
downlights

by | ki Ly

Laboratory measurement of airborme sound insulation of building elements
Sound reduction index according to ES EN ISO 140-3:1895
BRE vertical fransmission suite (B9)

Client: TENMAT LTD

Testdate:  08/08/2003 Test number: £03_278 Test element: Floor
Test alement area: 176 m? Mass per unit area:
Description: :

Internal floor (see Table 3 Construction details)

Source room volume: 68 Alr tamperature: 24°C
Recelve room volume: 58 m? Air refative humidity: 78 %
70 .
R
Frequency | One-third
{Hz) octave
{dB) .
50 | 148 ®
63 14.7
80 14.4
100 18.3
125 246 50
160 26.1 g
200 330 &
250 36.0 S
315 | 331 S
400 36.0 g
500 392 B
630 387 ‘g’
800 431 @ /
1000 | 454 80 ,_
1,250 48.3 :
1,600 45.1
2000 | 440 | ]
2,500 42.5 20 p—
3150 | 436 k
4,000 50.0
5,000 55.2
' 10
ResEEERACTEEIEEREIREGD OB
Third cctave band centra fraquency (Hz)
Rating according to BS BN 1SQ 717-1:1997
R, (C;C,,) =41 (-2;-7) dB Qso;nso =-3dB Cao.s000 =-2dB C 1005000 =-1dB
Crrost0 =-11d8 Cysosom =.11 dB Cyioosao  =-74B

\aton Tased an i nra.nil-soblsimdbyanaghaeﬁng mathes

Based on the data provided in BS EN 20140-2:1593 if is esbimated thaf the measurement uncerfainty sfrouid not exceed +1 dB for the single-number

quantity (R.J and should not exceed the values in Table AT of B EN 20740-2:1983 for the dala in he individual third cctaves {R)

This page may only ke distributed with the teat repart in ils eqtirety and In 2eserdancs with the terms and condiions of the contract

Test raport number 213942 © Building Research Establishment Lid 2003
Commercial in confidence Page 21 of 28




Laboratory airborne and impact sound insulation of a timber joist separating floor and
an internal floor with and without TENMAT downlighter covers and Aspect Lighting
downlights
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Laboratory measurement of airbome sound Insulation of bullding elements
Sound reduction Index according to BS EN IS0 140-3:1995
BRE vertical fransmission suife (B9}

Client: TENMAT LTD

Testdate:  08/08/2003 Test number: LO3_278 Test slement: Ficor UKAS
TESTING

Test element area: 17.6 m? Mass per unit area:

Description:

Internal floor (see Table 3 Construction details)

Source room vofume: 63 m® Alr temperature: 24 °C
Recelye room volume: 58 m?° Air refative humidity; 78 %
Frequency Reverberation| Background Source Receive R
time lovet " level level
(Hz) (s) (dB} (dB) (dB) {dB)
50 0.c8 10.8 793 67.1 14.8
63 112 i 9.8 794 687.9 14.7
80 1.03 3.9 839 72.3 144
100 1.19 95 90.5 777 183
125 1.39 7.3 95.8 753 _ 246
160 1.54 65 97.8 76.3 26.1
200 1.90 6.8 974 9.9 330
250 1.84 5.1 97.9 67.2 36.0
M5 1.73 4.5 99.2 712 3341
400 1.89 4.5 100.8 702 38.0
500 1.88 39 161.8 68.1 38.2
630 1.77 _ 37 101.4 67.9 387
800 1.65 3.7 100.8 626 431,
1,000 168 3.9 982 . 576 454
1,250 1.57 4.2 8.3 56.7 46.3
1,600 1.54 46 896 59.1 45.1
2,000 1.33 5.1 101.0 61.0 440
2,500 1.33 56 08.6 & 80.0 42,5
3,150 1.44 6.1 843 - 55.0 4386
4,000 1.40 6.5 98.7 40.9 50.0
5,000 1.25 6.8 . 800 38.5 . 55.2

Raling according 0 BS EN ISO 717-1:1897

Ry{CiCu} =41 {-2,-TYdB  Copaiso =-3dB Csosom0 =-2dB Cioosone =-1 dB
c!r,506150 =-11dB Cu_mooo =-11dB Cir.io&som =.7dB
Evalalion based on ¥ rasults obigjned by 41 snglassring malhod

Based on the defa provided in BS EN 20140-2-1993 it Is estimated that tha measurement uncertainty should nof exceed 7 dB fur the single-number
quantily (R,) and should not exceed the values in Table A1 of BS EN 20140-2:1882 for the data in the individual third oclaves (R)

This page may only be distributed with the test report In its entlrety and in accordance with the tarms and conditions of the contract

Test report number 213942 @ Building Research Estadlishment Ltd 2003
Commercial in confidence Page 22 of 28
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Laboratory airborne and impact sound insulation of a timber joist separating floor and [k
an internal floor with and without TENMAT downlighter covers and Aspect Lighting
downlights
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Laboratory measurement of impact sound insulation of floors
Normalized impact sound pressure level according to BS EN IS0 140-6:1908
BRE vertical transmission suite {B3)

Client: TENMAT LTD

Test date:  08/08/2003 Test number: LO3_279 Test element: Floor UKAS
FESTING

Test element area: 17.6 i Mass per unit area; 34.0 kg/m? 0578

Description;

Intemai floor {se Table 3 Construction details)

Souree room volume: 59 m@ Alr temperature: 24 °C
Recsive room volume: 69 m® Air relative humidity: 78 %
% .
Ly,
Frequency | One-third
(Hz} actave
(dB) 80
Gl 741 T~
63 77.1
80 83.4 .
100 84.9 2
126 826 J 70
160 | ess6 ¥ N
200 829 E
250 818 g
315 846 = G0 ]
400 - 838 §
500 829 T
630 83.0 §
800 785 E
T 50
1,000 B0 £ : \
1,250 71.5 2
1,600 67.8
2,000 64.5
2800 | &42 40 l
3,150 §0.2 g
4,000 514
5,000 44.7
30
P28 ERALS B TS 8885288
Third ectave band centre frequency (Hz)
Rating acconding to BS EN 1SO 717-21697 Loy (Ch =79 (0) d8 Cisozs0 = 0dB

Eviduation basad on lsberatory measuramen fresults chtmined by an sngineecing methed
Based on the dale providad in S EN 201 40-2:1993 it is sslimaled that the measurement uncertainty showld not exceed +1 dB for the single-number
|uantity (L) and should nof excesd the values in Taie AT of B3 EN 20140-2:1993 for the data i the individual third cotaves L)

This paige may only be distifbuted with the test report In its entiraty and In accordance with the tesms and conditions of the contract

Test repart number 213942 @ Building Research Establishment Ltd 2003
Commereial in confidence Page 23 of 28




’ Laboratory airborne and impact sound insulation of a timber joist separating floor and. KN

- an internal floor with and without TENMAT downlighter covers and Aspect Lighting
-~ ! downlights
Laboratery measurement of impact sound insulation of floors
E Normalized impact sound pressure leve! according fo BS EN ISO 140-6:1908
BRE vertical transmission suite (B9)
_ Client: TENMAT LTD
§ Testdate:  08/08/2003 Test number: LO3_279 Tost element: Floor UKAS
TESTING
- Test{ element area: 17.6 m? Mass per unit area: 34.0 kgfm® 0578
E- Description:
Internal floor (see Table 3 Construction details)
g
fi:* Source room volume: 59 m® Air temperature; 24 °C
' Receive room volume: 69 m? Alr relative humidity: 78 %
§ Fraquency Reverheration |  Background Impact L,
= time leval leve]
§ {Hz) {s) {d8) (dB) (dB}
50 3.60 15.5 79.2 741
§ 63 1.55 11.8 78.5 77A
80 1.30 1086 84.1 834
100 1.38 99 85.8 84.9
g' 125 1.62 8.5 843 82.6
160 1.74 7.7 87.5 858
) 200 1.69 38 848 829
) 250 167 63 83.3 81.6
315 1.49 6.6 8§53 846
: 400 1.68 52 85.7 839
i 500 1.83 48 85.1 82.9
830 1.71 4.5 849 83.0
i 800 1.68 42 804 785
d 1,000 1.71 41 76.9 75.0
1,250 1.69 4.1 733 715
i 1,600 1.66 4.4 69.6 67.8
2,000 1.54 4.6 685.9 84.5
2,500 1.45 5.0 65.3 R 64.2
1 3,150 138 55 61 || e02
4,000 1.30 8.2 52.1 514
E 5,000 1.20 .7 451 447
g
i Rating acconding lo BS ENISO 717.2 1007 Loy (C) =79 (0) dB Croessoe = 0dB

Evalualicn based onfaboratory maasurement resutis obtainad by =n engmeem}g mathod

Based on the data Pprovided in BS EN 20740-2:1993 it is estimated fhat the measurement ut
quaniily (L) and should not exceed the valuas in Table AT of B8 EN 20140.2:1893 for the

cerfainly should riot excesd +1 d8 forthe single-number
date in the individyal third octaves (W]

This pags may only be distributed with the test report In e entlraty and In aceordance with the torms and conditions of the contract

Test report number 213942
Commercial in confidenca

© Buikding Research Establishment Ltd 2002
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Laberatory airborne and impact sound insulation of a timber joist separating floor and

- an internal floor with and without TENMAT downlighter covers and Aspect Lighting
= downlights
) Laboratory measurement of airbome sound Insulation of building elements

o Sound reduction index according to BS EN ISO 140.3:1995
BRE vertical transmisston suite (B%)

- Client; TENMAT LTD

x Testdate:  12/08/2003 Test number: LO3 280 Test element; Floor UKAS

TESTING

Tost element area; 176 m? Mass per unit area: 340 kg/m? 0578
Description:

Intemnal floar with cownlighters: 9 x Aspiact Lighting fixed halogen downlights and
TENMAT downlighter covers FF109 (150 mm diameter, 150 mm height),

Each fitted in 6C mm diameter holes in plasterboard '

Intemal floor {see table 3 Construction details)

= 1

@ Soutrce room volume; 88 m* Air temperature: 28°C
' Receive room volume:; 59 m? Alr relative humidity: 69 %
iy 70
| R
Frequency | One-third
fg- (Hz) octave
{dB;} .
50 | 150 &
a' 63 12.3
80 14,8
100 18.1
| 125 | 250 501
160 | 271 a
200 321 «
N 25 | 350 3
315 | 334 - padl
3 400 | 387 g
500 39.7 E:
830 39.7 2
i 800 438 B
1,000 45,5 %0
1,250 456 /
q 1600 | 453
2,000 438
2,500 424 20 :
i 3,150 438
4,000 51.2
" 5,000 56.5
g 10
PEPREERRLS58588 88386883
i “Third octave bang centre frequency (Hz)
Raling according to BS EN IS0 747-1:1997
a Ru(CiCy) =42 {(-Z-)dB Csoag =-3dB C 50.5000 =-2dB C 100.5000 =-1dB
Crso3150 =12 dB C\ 505000 =-12dB C 1005000 =748

Evaluation based on laboratory measuremont resuits oblained Ly an engineerdng mtthed

Based on the dalg provided in BS BN 20140-2:1933 it is estimaled that tha measurerment uncertainly should not exceed +1 8 lor the single-number
gquantily {R,} and should riot excesd the values in Table AT of BS EN 20140-2:1993 for the data in the Individual third octaves (R}

This page may only ba distributed with the test report in its entrety and In accordance with the 4arms and conditions of the contract

Test report number 213942 © Building Research Establishment Lid 2003
Commiercial in confidence Page 25 of 28
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Laboratory airborne and impact sound insulation of a timber foist separating floor and

an internal floor with and without TENMAT downlighter covers and Aspect Lighting
downlights |

Laboratory measurement of alrborne sound insufation of building slements
Sound reduction Index according to BS EM IS0 140-3:1595
BRE vertical transmission suite (Bg)

Ciient: TENMAT LTD

Test date:  12/08/2003 Test number: LO3_280 Test element: Flgor

Test element area: 17.8 m? Mass per unit area: 4.0 kgim? 0578
Description: i

Internal floor with domhghters 8 x Aspect Lighting fixed halogen downllghts and
TENMAT domhghter covers FF109 (150 nun diameter, 150 mm height),

Each fitted in 80 mm diameter holes Tn plasterboard

Internal floor (see table 3 Construction detsils)

Source room volume: 69 m? Alr temperature: 25 °C
Receive room volume: 59 m? Air relative humidity: 82 %
Frequency Reverberation| Background Source Receive R
time level lavet level
{Hz) ¢ {dB} (dB) L)) {dB)
50 . 0.90 12.3 80.2 87.4 15.0
63 1.07 16.3 79.6 70.3 12.3
80 1.00 9.0 86.3 74.2 14.8
100 111 8.5 93.3 78.3 18.1
125 1.60 7.7 96.9 76.6 25.0
160 - 1.63 6.8 28.0 75.7 271
200 1.94 6.2 96.6 70.1 321
250 1.75 8.2 96.7 66.8 3.0
315 1.88 4.7 890.4 14 334
400 1.92 43 100.7 69.5 387
500 1.88 40 101.6 67.4 39.7
630 178 39 101.5 B7.0 39.7
800 1.68 38 100.3 B1.7 438
1,000 . 158 4.0 978 570 455
1,250 1.62 42 977 £6.0 485
1,600 1.56 4.6 992 . &88 45.3
2,000 1.34 5.0 1006 . | 608 43.3
2,500 1.35 58 %82 ,|f =08 42.4
3150 1.48 8.1 241 3 54.6 438
4,000 1.40 8.8 96.3 49.3 51.2
5,000 1.30 8.8 3.1 40.4 56.5

Rating accerding to BS EN IS0 717-1:1997
Ru{CiCy) =42(ZNdB Cxais =-3dB C s6.2000 =_2dB C 1005000 =-1d8B

: Cyrsoa150 =-1248 Cusosemn =-12dB Criwons ~ =-7dB
emnmmmmmmqmmm@usmmwmwmum .
Based on the dala provided in BS EN 20140-2:1863 1 is estimaled that the measurement uncertainty should not excsed 1 dB for the single-number
quantily (R} and shouid not exceed the values in Tablo A of 83 EN 20140-2:1993 for {his data in the individus third oclaves (R}

This paga may only be distibuted with the test report in Rs entirely and in accordance with the terms and conditens of e contract

N Test report number 213942 © Building Research Establishment Ltd 2003
é%é Commercial in confidence Page 26 of 28
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Laboratory airbome and impact sound insulation of a timber joist separating floor and g
ar internal floor with and without TENMAT downlighter covers and Aspect Lighting
downlights

Lakoratory measurement of impact sound Insulatian of floors

Mormalized impact sound pressure level according to BS EN SO 140-6:1998
BRE vertical transmission suite (B9}

Client: TENMAT LTD

Testdate:  12/08/2003 Test number: 103_251 Test element: Floor

Teat element area: 17.6 m? Mass per unit area; 34 kgim? 0578
Description: 5

internal floor with downfighters: 9 x Aspect Lighting fixed halogen downlights and

TENMAT downlighter covers FF108 {150 mm diameter, 180 mm height),

Each fitted in 80 mm diameter holes in plasterboard

Internal floor (see table 3 construction details)

Source room volume: 59 m° Alr temperature: 25 °C
Receive room volume: 69 m* Alr relative humidity: 69 %
]
L,
Freduency | One-third
(Hz} octave f”
dB)
50 | 704 & /
63 758
80 836 _
100 | 845 g
125 837 - 7 N
160 85.5 s
200 83.0 g
250 82.0 g
315 85.2 o &0
500 | 84.0 E
500 833 ]
630 83.2 j%
800 78.4 g
1000 | 745 5 0 - _ )
1,250 712 § ; X
1,600 67.6
2,000 64.3 .
2,500 84,5 40 *
3,150 60.9 £
4,000 52.2
5,000 44.9
30
Thie octave band centra frequency (Hz}
Rating according to BS EN ISO 717-2:1957 Lo (CD) =80 (-1} 4B C\soas00 =-1 0B

Evalualicn based b4 taboratory masswremant rasults oblainad by an enginasing melhed

Besed on the data provided in BS EN 20140-2:1093 it is estimated that the measurement uncertainly should not exceed 41 dB for the single-number
quantly (L) &nd should rol axceed the values in Tebie A1 of BS EN 20140-2:1593 for the data in the individual third cctaves (L o

W Y niema pYTee] e ~—— —_— —

This paga may only be distributed with the test report in its entiraty and In accordanca with tha terms and conditions of the contract
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downlights

Laboratary airborne and impact sound insulation of a timber joist separating floor and
an internal floor with and without TENMAT downlighter covers and Aspect Lighting

&Y
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Laboratory measurement of impact scund insulation of floors
Normalized impact sound pressure level according to 88 EN 1SO 140-6:1598
BRE vertical transmission suite (B9}

Client: TENMAT LTD .

Testdate;  12/08/2003 Test number: LO3_281 Test element: Floar

Test element area; 17.6 m? Mass per unit area: 34 kgim?
Deseription: A

Intemal flcor with downlighters: 9x Asﬁect Lighting fixed halogen downlights and
TENMAT downli_ghte[ covers FF109 (150 mm diameter, 150 min height),

Each fitted in 60 mm diameter holes in plasterboard

internal floor (see table 3 construction details)

Source room volume: 8Bmd Air temperature: B °C
Recelve room volume: €9 m? Alr relative humidity: 88 %
Fraquency Reverbaration | Baclkground impact - L,
- tme - level fevel .
{Hz) - {8} {dB) (dB) {dB)
50 3.45 18.4 754 704
63 1.42 115 76.8 75.8
80 1.20 110 84.0 83.6
100 1.27 12.7 85.1 845
125 1.51 9.7 85.1 83.7
160 1.80 7.4 87.1 i B5.5
200 1.64 8.2 847 23.0
250 1.74 8.1 83.9 82,0
315 1.51 54 865 85.2
400 1.62 5.1 85.7 84.0
g0 179 46 854 833
830 1.67 4.3 83.0 832
. 800 1,70 4.0 803 784
1,000 1.68 39 783 745
1,250 1.68 4.1 730 ° 712
1,600 1.63 4.3 69.3 67.6
2,000 1.55 4.7 658 |, 643
2,500 1.48 54. 857 1Y 845
3,150 . 1.35 56 617 & 60.9
4,000 132 6.3 53.0 522
_ 5,000 120 69 45.2 44.9
Raling according to BS EN ISQ 717-2:1997 Loy (C) =80 (-1)dB Ciso2s00 =-10B

[Evaluation based cp laboratory measurement spsulls obipined by a0 engineesing method

Based on the data provided in BSEN 20140-2:1992 it is estimated ihat the measuremeni uncerlainty shoufd nof excaed =1 dB for tha single-number

quaritity (L .} and should not exceed the vaives in Table Af of BS EN 20140-2:1993 for the deta in the individtat thind cctaves d.,)

This page may only be distributed with the test repart In s entiety and In accordance with the terms and conditions of the contract
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