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1.0 INTRODUCTION

General

DARL accepts no responsibility or liability for the consequences of this
document if it is used for a purpose other than that for which it was
commissioned.

Persons wishing to use or rely upon this report for other purposes must seek
written authority to do so from the owner of this report and/or DARL and agree
to indemnify DARL for any and all ioss or damage resulting therefrom,

DARL accepts no responsibility or liability for this document to any other party
other than the person by whom it was commissioned.

Results included in this report are based on the system tested and the
documentation stated in this report. The results should not be used in whole or
part and relied upon for any other product {or variant).

Purpose of Report

DARL has undertaken laboratory airborne sound insulation testing of a 44mm
Thick Non Fire Rated Single Leaf Acoustic Door System with HD board finish at
the DARL testing facilities, Jebel Ali Industries 3, Dubai.

It is understood that samples are required to be tested according to the BS EN
SO 10140-2:2021.

To achieve that DARL has conducted a sound transmission test according to
EIAC accredited BS EN ISO 10140:2021 “Laboratory measurement of sound
insulation of building elements Part 2: Measurement of airborme sound
insulation".

The Weighted Sound Reduction Index (Rw) was determined in accordance with
the BS EN 15O 717-1:2020 "Acoustics — Rating of sound insulation in buildings and
of building element — Part 1: Airborne sound insulation”.

Construction/mounting of the 44mm Thick Non Fire Rated Single Leaf Acoustic
PSB Door System with HDF board finish were carried out on the 15" October
2024 & 16" October 2024 and the measurements were undertaken on the 16™M
October 2024 under controlled conditions.
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2.0

3.0

RESULTS SUMMARY

Fully tabulated measurement data and plotted results can be found towards
the end of this report. In summary, the specimens submitted for sound insulation
testing achieved the following result:

44mm Thick Non Fire Rated Single Leaf Acoustic PSB Door System with HDF
board finish
Weighted Sound Reduction index: Rw (C; Cx) = 35 (-2;-3) dB

The result applies to the sample as received and is related only to the tested
item and laboratory conditions as described in the report. The laboratory can
make no judgment about the representativity of the tested sample. The test
report ahead is valid as long as the tested constructions and/or materials are
unchanged.

The laboratory certificate can be found in Appendix A.

The Weighted Sound Reduction Index (R«) was determined in accordance with
the BS EN 15O 717-1:2020 "Acoustics — Rafing of sound insulation in buildings and
of building element - Part 1: Airborne sound insulation” and is based on a result
obtained by laboratory measurements.

MEASUREMENT & METHODOLOGY CRITERIA

Measurements were undertaken in accordance with BS EN 150 10140-2:2021
"Acoustics — Laboratory measurement of sound insulation of building elermnents
- part 2: Measurement of airborne sound insulation”, and calculations
undertaken and rafed in accordance with BE EN ISO 717-1:2020 “"Rating of
Sound Insulation in Buildings and Building Elements”, making full allowance for
current acoustic industry discussions surrounding measurement methodology
and accuracy concerning laboratory sound insulation testing and equipment
configurations.

Laboratory conditions and construction details are presented in Appendix B.
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4.0 TEeEST EQUIPMENT AND PROCEDURES

Measurements were undertaken with the following calibrated equipment —

Calibration
i t T ARL Rel ial No.
Equipmen yYpe D - Serial No Bue Dale
T_-,‘pe : ’ A ) AZA-T4135-
professional Sound NTi XL2 Analyzer DARL = NTi = XL2 ~ 55i1 £0 25-July-24
Lewvel Mealer
. ) . CARL-MTIMAZZ0-7458-
Microphone M Audio M221 1 S4id 7458 H0-July-26
’ DARL-Castle GaAsOT-
Calibrafor Costle GALDT S&in Q44739 30-July-26
; . i , 2P- RAHS-
Mt/ Meutrik Mininatar ME Pro DARL- MR-RAHSG-53i3 = o =3
Loudspeaker &x Yamaha DSR115 - n/a
Loudspeaker Yomaha DSR118W - nia

Table 1: Test equipment details.

Calibrations of the XL2 Type 1 sound level meters were undertaken before and
after each measurement session. It was noted that no significant level of
calibration drift have occurred (less than 0.1dB).

Testing Methodology

Sound insulation testing was undertaken in accordance with BS EN ISO 10140-
2:2021 "Acoustics — Laborafory measurement of sound insulation of building
elements - paort 2: Measurement of airbomme sound insulotfion”, the
reverberation time measured, as described in BS EN I1SO 10140-4:2021
“"Acoustics - Laboratory measurement of sound insulatfion of building elements
- Part 4: Measurement procedures and requirements”. The testing and data
collection procedures were aranged to satisfy the following requirements of
the testing standard such as:

- the number of microphone positions

- the distance between source and microphone position
the distance between source/micrephone position and the room
boundaries

- the distance between two sources/microphones positions

- the distance between the microphone position and the tested specimen.

The sections below provide a summary of the test procedure detailed within
the standard.

Airborne Sound Insulation Testing - Summary of Test Procedure
. Pink noise is generated in the ‘source’ room that a diffuse sound field is
created within the room. Spatially averaged noise levels in each one-

third octave band (50 - 5000 Hz) are recorded in the 'source’ and the
‘receiving’ room using the fixed microphone method. The spatially
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averaged measurements are recorded for 7 microphone positions in the
‘receiving’ and the 'source’' room over a sample period of 15 seconds
for each microphone position.

. Reverberation fime measurements are underfaken based on
interrupted noise method as described in ISO 3382-2:2008 "Acoustics -
Measurement of room acoustic parameters - Part 2: Reverberation time
in ordinary rooms" within the 'receiving' room using an interrupted pink
noise source. Seven measurements of reverbergfion fime are
undertaken within the room using the fixed microphone method.

. Spatially averaged measurements of background noise are made
within the ‘receiving' room using the fixed microphone method. The
spatially averaged measurements are recorded for 7 microphone
positions in the 'receiving’ room over a sample pericd of 15 seconds for
each microphone paosition.

Airborne Sound Insulation Testing - Analysis of Results

The measured noise levels in the 'receive' room are first corrected for
background noise and then subtracted from the measured noise levels in the
'source’ room to obtain the sound level difference in each one-third octave
band.

The sound level differences are then corrected for reverberation time in the
receive room, which is toking into consideration the equivalent sound
absorption area of the receive room and the area of the free test opening in
which the test specimen is installed.

Following the above, each one-third octave band R-value is compared
against a standard curve, as defined in BS EN ISO 717-1:2020, and shifted in 1dB
increments until a point is found where the value of deviations on the measured
curve from the standard curve is as close to 32dB as possible, but does not
exceed this value. The value of the shifted standard curve in the 500 Hz one-
third octave band center frequency band is then taken to be the single figure
of the weighted sound reduction index (Ru).
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5.0 TEST SPECIMEN

It has been requested by Al Talal Board Manufacturing Company LTD | Desert Board)
to undertake acoustic laboratory testing to acquire the acoustic rating for the
proposed Single Leaf Wooden Doaor.

On the day of testing 16™ October 2024, the laboratory conditions were measured
and are presented in the table below.

Alr Temperature (°C) 4.6
Relative Humidity (%) a8

Table 2: Laboratory conditions on the day of the test.

Description of the test element according to the data supplied by the client

1. DOOR LEAF: 44rmm THE. P5B PRIME DESIGHN B/S HDF
DIMENSION: 44 » 1000 x 2440mm
DEMSITY: 450 KG/M3

2. LIPPING: smm Minimum THE
BEECH WOOD WITH APPROVED
FIMISH, DEMSITY: 650 KG/M3

3. FRAME: 44mm THK BEECH
WOOD WITH APPROVED FIMIEZH,
DENSITY: 650 KG/M3

4. ARCHITRAVE : 18x50mm THK.
BEECH WOOD WITH APPROVED
FIMISH, FIXED BY RITVER PW1412
Py A GLUE, DENSITY: B8O KG/M3

5. LIPPING: dmm Minimum THE
BEECH WoOoD WITH APPROVED
FIMISH, DEMSITY: 650 KG/MM3

6. ATHMER, SCHALL-EX L-14/35
EK DOOCR DROP SEAL

7. ATHMER P51212 P Flex
FERIMETER SEAL, 12mmmx] 2mim

8. ATHMER Perimeter Seal,
PS 34485 P

9. 10mm THE. PU ADHESIVE
FOAM
Table 3: Test System Descriplion
The dimensions of the test element are as follow -

i o) [
o oy [

Table 4: Test specimen dimensions.
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During and after the testing it has been noticed that the test sample has not suffered

visible damage.

Pictures of test specimen - on the day of the test

Figure 1: Tested sample- Source Side

=
-

R

Figure 2: Tested saomple- Recelver Side
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Drawings - provided by the client
B

T0HS [3TR, OPENING]

SURFACE MOUNTED DOOR .
CLOSER, HAFELE (5092 -0 L ;
931,65,039 AL SHUTTER WITH) |
100 | ABC SCREWS WITH
| am . w0 -, PLASTIC PLUG
_! ] DIAMETER = Bmm
LENGTH = 100mm
g y R g
Ball Bearing Hinge - HA = v i
125, 114 ¥10Ex 3.2mm
Thi Standard Weight i NAIL LOCATION
Square Corner 926.43.020 7 ; o e DIAMETER = 1.5mm
. / Z  LEMGTH = 34mm
g y | (03
[ / S
.
ABC SCREWS WITH P y,
PLASTIC PLUG g
DIAMETER = Bmim 1] /’ Mortise Lockease, LMD14 -
LENGTH = 100mm T i = DFFICE Function [ANS| FO4),
o ul g |' iy meets ANSI A156.13, Grade 1.
HEERE Less Lever Handle & Cylinder
T // J 91182167
= e o — 1, T
SEEE
E £l = : VIRGIHIA Lever Handle Set on
EilE 1. e Fose with Spindle, 902.24.080
\ 5] .-
\'_
N s, £ LX220 Mortise Cylinder with 2
“ - keys for Mortise Lock, & Pin -
— il % g D Keyed Differently, 916.61.800
-
c L W S I B =
]
k ., i
T ™ — o
ol > 1 LG

Figure 3: Elevation, Plan and Sectlon of the Tested Specimen
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2440 (SHUTTER HEIGHT)
24377 (FRAME OUT 5IDE)
2487 (STR. OPENING)

Figure 4; Section Detail
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Figure 5; Door Other Details
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6.0 MEASUREMENT DATA

Spatially-averaged measurement data is presented below —

Snurl:e 3PL Microphone position

Fre uenc W] 1 ] 22 [ % | 4 | & ] & | ¥ | Averoge ]

1087 108.3 107.3 1089 1066 10468 11]31 }D?d
.53 1142 1121 10%.1 | 16.0 iz 10 1091 1125
a0 1088 10%.4 108.5 1171 108.3 10%.& 1154 112.5
100 113.2 B s 1037 1129 135S 110.5 1123 114
125 168 i e | 136 1160 1zZa TTaE0 114.5 1148
160 38 109.2 111.0 1127 108 1123 113.1 12
200 110.3 107.5 167.0 107.5 108.3 107.& 109.7 T0E.4
250 o2 1102 10%.9 109.5 1089 108.2 1085 10%.7
315 110.5 1101 109.7 111.8 10%.1 i10.3 116.0 o3
400 108.& 1098 1078 1084 108.4 10%.5 1089 1092
500 107.4 107.0 1043 107.0 107.3 1049 1056.9 107.0
A30 1049 105.5 1062 1057 10&.7 10,17 105.2 104.1
8O0 104.8 104.4 1039 104.3 104,53 104.8 104.0 104.4
1000 1033 103.3 1029 103.4 1028 103.2 103.1 103.2
| 250 994 B4 1000 100.5 1000 1001 e 998
1400 100.5 100.2 P97 100.0 100.5 958 9oz 100.1
2000 1021 02s 1021 1021 1028 1027 101.8 102.4
2500 101.2 102.0 101.8 101.5 101.8 101.6& 101.4 1016
3150 100.7 1910 10008 100.4 1010 191.3 100.1 1008
4000 Y8.6 78.4 991 8.4 8.7 Y85 w82 P88
5000 980 988 %5 el 987 ee3 w83 220

Table 5: Measurement data - source room.

Retewer SPL Microphene position

Frequency (Hz -“‘-__- Average

r2 758 749 755 801 I-'f.';f- 77

-53 750 735 1.7 75.4 ?5..5 P | 757 748
80 724 752 758 BO.7 /8.9 773 e e
100 i 742 95 e 78 77.4 BO.O FE
125 770 747 753 r2 Pl 741 775 763
160 720 739 732 k) .9 748 783 741
200 5.9 57,3 481 &8.1 69.3 555 709 572
250 sBY &7 &7.5 &8 7 694 0.1 03 420
315 &7.1 57.5 682 &85 48.0 &7.7 595 LT
400 428 63.7 631 &4.3 bA.T 455 A5.5 443
500 59.6 59.5 591 0.2 40,4 &1.2 6246 605
A30 SB.7 509 578 582 585 58.7 &0.8 S92
BOO 58.9 58.2 58.7 572 58.8 5%.4 &0.8 59.2
1000 A0.1 561 5%.7 &0.0 61.3 413 420 S0L&
1250 559 540 5&.1 549 A7.5 57.7 587 S
1 600 554 554 558 562 57.2 S&.7 572 S56.4
2000 4.5 5.3 554 55,1 5.8 557 553 553
2500 5F:5 51.9 518 5246 530 523 525 523
150 49.2 497 493 498 S0.3 4%.7 0.2 49.8
4000 446 453 453 453 459 453 44,0 45.4
5000 431 429 433 432 43.4 43.1 Ad.4 434

Table &: Measurement data - recelver room.
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Bac RE”W"“:' SPL Microphene pesition

Freg sy W | 1 1 2 | 3 | 4 [ s | ¢ [ 7 | Average |

3rs 43.5 44,5 432 42.0 4é.0 4'5'0 -151
-53 3.5 41.7 40.4 434 A4.4 440 47.5 438
BO 343 314 354 383 381 378 358 348
LI 320 289 a0.4 07 33,8 4.4 40,1 34.5
125 24.7 02 281 278 254 278 323 28.7
160 21.7 8.4 259 2348 230 24.6 4.4 25.1
200 12.& 148 13.2 143 14.7 155 159 148
250 i e 11.2 120 10,4 13.5 12.1 12.4 12.0
315 78 B3 2.4 8.2 1.0 25 102 7.3
400 a8 il 75 i | 8.3 70 b 7
500 5.5 7.0 &7 6.8 7.7 T | Fi 7.1
&30 4.4 vt | &7 .4 70 f.a rid|
800 70 7.2 7.3 7.0 7.7 T4 v d 73
1000 23 78 7.5 7 T.e 78 B.1 7.7
1250 6.2 w2 .4 B.3 9.2 5.5 7.5 8.8
1800 8.8 a9 2.3 o0 10.0 25 10.4 P&
2000 23 10,2 9.4 ¥ 10.0 w7 163 78
2500 o7 10.7 10.1 o7 10.7 0.3 10.8 10.3
3150 10.3 0.7 10,4 10,3 18 10.5 107 105
4000 10.& 11.2 10.8 104 112 108 114 102
5000 11.0 11,2 1.0 11.0 11.2 11.0 11,3 11.1

Table 7: Measurement dato - background noise in the receiver room.

R R

One-third octave Octave band
Frequency Meas. RT&D 7 One-third Ocfave
?Hl} =) S T:E}uenc? octave band | band ""‘:E::‘;c"r
FotS
.33
|43 4,
1.50 oo 223
125 1.54 125 282 238 125
180 |.&1 140 279
200 }o37 200 285
250 1.40 250 299 29.8 250
215 1.35 315 3.8
4050 23 400 336
500 .12 500 351 344 500
530 11 430 352
BOO .08 BOG o
1060 109 1000 0.8 3.6 1000
| 250 .12 1250 311
1800 1.5 1600 a2
2000 |9 2000 356 34.4 2000
2500 [.15 2500 a7e
3150 .19 3150 396
4000 1.7 4000 41.7 41.4 4000
S000 1.12 S000 439
Table 8: Reverberation time. Table ¥: R-values in one-third and octave band 1.

Receive Room Volume (m?2) 249
Test Sample surface area (m?) 244

Table 10: Recelve room and test specimen specification,

End of Report

Author Verified

Sabu Mustafa Paul Schwarz
Acoustic Tesfing Engineer Laboratory Director
For DAEL For DAEL
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APPENDIX A — LABORATORY CERTIFICATE
Sound Reduction Index, R, In accordance with 150 10140-2
ddmm Thick Mon Fire Rated Single Leaf
Product Mame: Acoustic PSB Door System with HOF board
finish
Product ienlilication:
Client: Al Talal Board Mamusfacturing Company Dale of last 161002024
LTD ( Desert Board) Test room idardification: DARL
Area, 2, of test element; 244 m*
Alr lemp. in he lest rooms 346°C
Felative humidity In the test rooms: 38 %
Static pressuns: 1024.7 hPa
Recsiving room volume: 248 m”
Frequency H o4 R f 1
f e a - L
oefave
Hiz es]
50 182 o I
63 26,8 !
&0 240 | I
100 23.3 g I
125 26.2 1
160 278 I
200 26.5 f" | //
250 29.9 (|
3G 316 2 I
AN 336
S 351 |
L o 2 i
00 3.3 i
1000 306 I
12480 31 1 i
1600 322 i
2000 36,6
2500 3TE : !
150 39.6 |
4000 T | I
5000 4339 | I
I
d 1 +
E3 15 =0 500 ] 00 A0 _f'

saund redisction index, in d8
fraguency, in Hz
frequency range far rating in accordance with tha curve of rederence walees (B0 717-9)

ey
&
/
1

Rating in accordance with 150 717-1;
RulCiCy)= 35(-Z-3)dB Capareg = {=1) dB; Congoon = (-1)dB; Cippscon= (1) dB

Evatuation based on laboratory measuraments resulls obtamad by an engmearing method:

iy 53160 = {-4} dB; Oy x50 (1) ab; iy 1 boco = (-3) ob;
Mo, of test repot 1327001 Neame of tasf inafiue | 150 Asoustc PEMTL
Data: 16102024 Signalure ;[ ageest e .
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APPENDIX B — LABORATORY CONDITIONS

The source room and receive room comprise a fully-enclosed space. The reverberant
rooms are having the following details:

Room Size Shope Volume Total sudfoce area
m m? m
Souce Bddx 622 Rectangular 233 234
Receive B.45% 6,45 Rhombus 249 244

Table 11; Laboratory chamber dimensions and details

The source room is enfirely separated from the receive room as such vibrafion cannot
be transferred and interfere with the receive measurements.

The Laboratory frame (surrounding construction) comprises of 2040 mm reinforced
concrete structure with vibratfion isolation pads in between the source and receive
room frames. Source and receive room structures comprise of 325 mm thick isolated
floating concrete floor with 450 mm thick sound insulated walls and double-leaf doors.
The aperture to place the test specimen has an area size of 10mz.

In the receive room 14 diffusive panels of a total surface area of 28m2 are installed on
the ceiling. Each panel (size: 1.00m x 2.00m) is made of émm thick MDF board.

It is considered that any potential flanking noise paths were sufficiently reduced to
comply with the requirements of the 150 testing methodologies.

The maximum measurable sound reduction index (R'mad has been measured
according to the guidance provided in the 150 10140-5, Appendix A.2.2.1.1 utilizing
Type A Lightweight wall.

R'max

ab iis
53 40.9
a0 483
100 507
125 599
140 &1.3
200 447
250 &
315 7ES
400 751
500 744
430 BO.7
800 Bl.é
1000 82.4
1250 B38
1400 834
2000 848
2500 823
3150 B4.2
4000 Bi8
5000 84,0

Table 12: Maximum measurable sound reduction index in one-third octave band.

The weighted sound reduction index is:

R'w. max =79 dB.
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