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1.0

INTRODUCTION

This report presents the results of acoustic and airflow development tests carried out on nineteen (19)
Diffusers supplied by Flex Dur Technology Sdn Bhd, as described below.

This report is issued as a NATA certified report under the terms of Vipac's NATA accreditation

No 676.

2.0 TEST SPECIMEN

The units under test are detailed in Table 1 below.

Table 1: Units Under Test

i # Face Plenum Box Plenum Box
Test Item Model Dimensions Face Neck
(mm) Dimensions Dimensions
(mm}) (mm)
1 4-way Diffuser CSD—-A 595 x 595 481 x 481 x 200 @145mm
D, 4-way Diffuser CSD-A 595 x 595 481 x 481 x 200 | 255mm x 105mm
3 4-way Diffuser CSD-A 595 x 595 481 x481x200 | 315mm x 135mm
4 4-way Diffuser CSD—-A 595 x 595 481 x481x200 | 380mm x 180mm
5 4-way Diffuser CSD-A 595 x 595 481 x 481 x 250 | 420mm x 220mm
6 Swirl Diffuser CSW -5 595 x 595 550 x 550 x 200 @145mm
d 7 Swirl Diffuser CSW -5 595 x 595 550 %550 x 200 | 255mm x 105mm
8 Swirl Diffuser CSW -5 595 x 595 550 x 550 x 200 | 315mm x 135mm
9 Swirl Diffuser CSW -5 595 x 595 550 x 550 x 200 | 380mm x 180mm
] 10 Swirl Diffuser CSW -5 595 x 595 550 x 550 x 250 | 420mm x 220mm
11| Air Light Troffer (2-sides) | CCLT-S—-D 1200 x 600 N/A 250mm x 120mm
12| Air Light Troffer (4-sides) | CCLT-5-Q 600 x 600 N/A 388mm x 160mm
v 13 Round Diffuser CRC—-A | @200 (Neck Size) N/A N/A
14 Round Diffuser CRC-A | 3250 (Neck Size) N/A N/A
15 Round Diffuser CRC-A | #300 (Neck Size) N/A N/A
16 Linear Bar Grille LFB—A 900 x 95 N/A N/A
17 | Linear Slot Diffuser (2-slots) LFS—A 128 x1200x 2 | 182x116x 1197 | 260mm x 112Zmm
18 | Linear Slot Diffuser (3-slots) LFS—A 175x1200%3 | 182x162x 1197 | 315mm x 135mm
2 19 Double Deflection Grille RVD — A 600 x 200 N/A N/A
Ref: 30B-10-0406-TRP-2 Tuly 2011
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Figures 1 —17 show the test samples:
Figure 1: Test Unit No.I — Swirl Diffuser with Plenum Box (145mm dia. Neck)
Figure 2: Test Unit No.2 — Swirl Diffuser with Plenum Box (255x105mm neck)
Figure 3: Test Unit No.3 — Swirl Diffuser with Plenum Box (315x130 mm neck)
July 2011
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Figure 4: Test Unit No.4 — Swirl Diffuser with Plenum Box (380x180mm neck)

Figure 5: Test Unit No.5 — Swirl Diffuser with Plenum Box (420x220mm neck)

Figure 6: Test Unit No.6 — 4-way Diffuser with Plenum Box (145 mm dig. Neck)
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Figure 7: Test m't. 7 — 4-wayDiffuser with Plenum Bx (51 05mm neck)
Figure 8: Test Unit No.8 — 4-way Diffuser with Plenum Box (315x130mm neck)
Figure 9: Test Uit 09 — 4-way Diffuser with Plenum Box 3 80x180mm neck)
July 2011
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Figure 10: Test Unit No.10 — 4-way Diffuser with Plenum Box (420x220mm neck)

Figure 11: Test Unit No.11 —Air Light Troffer — 2 Sides

Figure 12: Test Unit No.12 —Air Light Troffer — 4 Sides
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Figure 13: Test Units No.13, 14 & 15 — Round Diffusers (left to right) 300, 250 & 200 mm diameter.

Figure 14: Test Unit No.16 — Linear Bar Grille

Figure 15: Test Unit No.17 — Linear Slot Diffuser (2 Slots)

Ref 30B-10-0406-TRP-2 July 2011
A NATA Accredited This document is issued in accordance with NATA's accreditation
NATA Laboratory requirements. Accredited for compliance with 1ISO / IEC 17025. The results of the
Numbers: 676 tests, calibrations and/or measurements included in this document are traceable to
v Australian / national standards.

Commercial-in-Confidence




C [pvieac

‘. Flex Dur Technology Sdn Bhd Page 10 of 36

Figure 16: Test Unit No.18 — Linear Slot Diffuser (3 Slots)

Figure 17: Test Unit No.19 — Double Deflection Grille
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) 3.0 TEST CONDITIONS AND APPLICABLE STANDARDS

3.1 TEST CONDITIONS

The units under test were supplied with ambient temperature air at the following conditions:

Test Air Temperature 17 degrees C + 2.0 degree C
Room Air Temperature 19 degrees C + 2.0 degree C
Barometric Pressure 1020 millibar + 5 millibar
Relative Humidity 55 +10%

3.2 APPLICABLE STANDARDS

The units were tested at a range of flow conditions, as shown on the Test Certificates.

The test set up was in general accordance with ANSI/ASHRAE 70-2006. Measurements were
taken in general accordance with the following standards:

ACOUSTICS

AS1217.2 Acoustics - Determination of sound power levels of noise sources Part 2: Precision
methods for broad-band sources in reverberation rooms.

AIRFLOW
ANSI/ASHRAE 70-2006, Method of Testing the performance of Air Outlets and Air Inlets

THROW & STATIC PRESSURE DROP
ANSI/ASHRAE 70-2006, Method of Testing the performance of Air Outlets and Air Inlets

Ref:
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4.0 TEST SET UP AND SPECIFICATION

Vipac's Reverberation Test Room has a volume of 170m3 has been qualified in accordance with the
procedures in AS 1217.2 - 1985 for determination of sound power in octave bands with Centre Frequencies
from 125 Hz to 8000 Hz.

The units under test were set up in the Air Distribution (Reverberation) Test Chamber and connected to a
quiet air supply.

Adjustments on the blade angle/position of each light troffers and slot diffusers were set to ensure maximum
horizontal throw where possible.(See Figures 18).

Following calibration checks, sound pressure levels were measured and converted to sound power levels
using the comparison method of AS1217.2 - 1985 (ie. using a reference sound source of known Sound

Power to determine room correction).

Airflow rates were measured using & 150 mm orifice plate. Static pressure drop was recorded using a
(Static Pressure) probe and a digital manometer. Throw was measured using a hotwire type anemometer.

Figures 18 to 25 show the test setups:

___ 2 Slot Diffuser — 3 Slot Diffuser
ﬂOW ﬂow

_____§ %
L ] J /]_
LK VIV
SR S L
Figure 18: Test Set-up (Slot Diffuser Blade Angles to produce maximum horizontal flow)

Light Troffer(s)

flow

ow_
N

Figure 19: Test Set-up (Light Troffer Blade Angles)
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150mm ORIFICE PLATE «
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Figure 20: Test Set-up (Test Samples 1 —5)
150mm ORIFICE PLATE
| MANOMETER
—— Aliz SUPPLY FROM VARIABLE SPEED VIA SILENCED
— DUCTWORK AND PLENUMS
e STATIC PRESSURE PROBE
FLEXIRLE DUCT
CEILING

THROW THROYY g8

=

SWIRL DIFFUSER &
i
TEST CHAMBER hzi&m
Figure 21: Test Set-up (Test Samples 6 - 10)
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THROW | tlel
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Figure 22: Test Set-up (Test Samples 17 & 18)
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Figure 23: Test Set-up (Test Samples 11 & 12)
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e il SUPPLY EROM VARIABLE SPEED VIA SILENCED
-_f"’*:-- e DUCTWORK AND PLENUMS
CEILING _
-2
| E
DOUBLE DEFLECTION / BAR GRILLE TEST CHAMBER % ;
h‘#&..s‘m L
z SOURCE \
¥ —

AR SUPPLY FROM VARIABLE SPEED VIA SILENCED

STATIC PRESSURE PROBE

THROW THROW -’/ &

ROUND DIFFUSERS Séi

TEST CHAMBER ;s

h=38m :

Figure 25: Test Set-up (Test Samples 13, 14 & 15)
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5.0 INSTRUMENTATION

INSTRUMENT MAKE & MODEL CALIBRATION SERIAL NO.
BY DATE

Sound Level Meter ONO SOKKI LA-5570 Vipac Feb 2011 47958 /20627
Microphone MI-3310 Vipac Feb 2011 21367
Acoustic Calibrator B&K 4230 Vipac Feb 2011 831145
Manometer TSI DP-Calc TSI Dec 2010 000010147
Orifice Plates Vipac Vipac May 2001 -
Hotwire Anemometer | TSI 9545-A TSI Feb 2011 9545A0813010

6.0 ORDERS OF ACCURACY

Sound Pressure Level: Octave Band Centre Standard Deviation (1)
Frequency (Hz) (dB)
125 +3.0
250 F:2:0
500 to 4000 +1:5
8000 £3.0
Pressure Drop: + 5% or 0.5 Pa whichever is greater
Airflow: + 5% or 10 I/s whichever is greater
Ref 30B-10-0406-TRP-2 Tuly 2011
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7.0 RESULTS

The results obtained are shown in the attached Test Certificates.

Report Prepared by:

VIPAC ENGINEERS AND SCIENTISTS LTD.

é/’/’/} .....................

BRYAN DALZIEL
PROJECT ENGINEER

ZARKO DRINIC
N.A.T.A. SIGNATORY
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TEST CERTIFICATE No. 1

ACOUSTIC AND AIRFLOW PERFORMANCE TEST

SUPPLIED BY: FLEX DUR TECHNOLOGY SDN BHD
TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD
TEST DATE: MARCH 2011
CLIENT: FLEX DUR TECHNOLOGY SDN BHD
UNIT/MODEL: 4-way Diffuser and Plenum Box / CSD - A
DIFFUSER SIZE: 595mm x 595Smm
PLENUM SIZE: 481 mm x 481 mm x 200 mm
NECK (INLET) SIZE: O 145mm
TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w
OCTAVE BAND CENTRE FREQUENCY (Hz)
Qs Ps T NC | 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz  8kHz
(Lis) | (Pa) | (m)
81 21 29 18 | =444 <361 339 294 212 <161 <114
g 30 3.5 24 | <45.0 404 892 346 288 193 <116
119 4 4.4 30 46.8 45.1 448 407 363 282 <134
147 64 5.5 35 | 495 51.0 493 453 424 356 180
185 100 7.0 41 99.3 56.0 553 519 498 438 282

%}z/ .«;f =

LEGEND

Qs - Primary Air Flow Rate (L/s)

Ps - Supply Static Pressure (Pa)

< - Insufficient margin above background noise to allow accurate determination
NC - Noise Criterion based upon room absorption of 10 dB

T - Horizontal Throw in meters at terminal velocity of 0.25m/s

BRYAN DALZIEL
PROJECT ENGINEER

=
ZARKO DRINIC
N.A.T.A. SIGNATORY

Ref: 30B-10-0406-TRP-2

NATA Accredited
Laboratory
Numbers: 676

July 2011
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SUPPLIED BY:
TESTED BY:

TEST DATE:
CLIENT:
UNIT/MODEL:
DIFFUSER SIZE:
PLENUM SIZE:
NECK (INLET) SIZE:

TEST CERTIFICATE No. 2

ACOUSTIC AND AIRFLOW PERFORMANCE TEST

FLEX DUR TECHNOLOGY SDN BHD

VIPAC ENGINEERS & SCIENTISTS PTY LTD
MARCH 2011

FLEX DUR TECHNOLOGY SDN BHD

4-way Diffuser with Plenum Box / CSD - A
595mm x 595mm

481 mm x 481 mm x 200 mm

Oval Neck: 255mm x 105mm

Loty ~

TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w
OCTAVE BAND CENTRE FREQUENCY (Hz)
Qs Ps i NC | 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8 kHz

(L/s) (Pa) (m)
121 18 a.1 19 <444 378 346 277 203 =145 =103
138 24 5.8 24 | <452 417 394 342 280 181 <106
178 40 27 31 47.3 481 46.3 419 372 288 <124
210 o4 =7 36 | 505 528 509 466 435 356 18 .3
252 82 >7 42 550 577 56,6 52.3 499 433 27.5

LEGEND

Qs - Primary Air Flow Rate (L/s)

Ps - Supply Static Pressure (Pa)

< - Insufficient margin above background noise to allow accurate determination

NC - Noise Criterion based upon room absorption of 10 dB

e Horizontal Throw in meters at terminal velocity of 0.25m/s

BRYAN'DALZIEL
PROJECT ENGINEER

ZARKO DRINIC
N.A.T.A. SIGNATORY

Ref 30B-10-0406-TRP-2

NATA Accredited
Laboratory
Numbers: 676

July 2011
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TEST CERTIFICATE No. 3
™ ACOUSTIC AND AIRFLOW PERFORMANCE TEST
SUPPLIED BY: FLEX DUR TECHNOLOGY SDN BHD
=~ TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD
TEST DATE: MARCH 2011
CLIENT: FLEX DUR TECHNOLOGY SDN BHD
= UNIT: 4-way Diffuser with Plenum Box / CSD - A
DIFFUSER SIZE: 595mm x 595mm
PLENUM SIZE: 481 mm x 481 mm x 200 mm
. NECK (INLET) SIZE: Oval Neck: 315mm x 135mm
— TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w
OCTAVE BAND CENTRE FREQUENCY (Hz)
Qs Ps 1 NC 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8 kHz
) (L/s) (Pa) (m)
= 148 2 6.9 18 | <445  37.1 340 27.0 194 <148 <i1.1
189 5 >7 25 | =458 432 40.8 36.0 298 202 <116
7 224 8 >7 31 47.9 48.6 464 41.9 37.3 29.1 <13:0
266 12 > 38 52.9 54.3 518 481 448 37.8 20.2
S 20 >7 42 56.2 578 56.2 525 50.1 440 28.0
LEGEND
~ Qs - Primary Air Flow Rate (L/s)
Ps - Supply Static Pressure (Pa)
< - Insufficient margin above background noise to allow accurate determination
% NC - Noise Criterion based upon room absorption of 10 dB
T - Horizontal Throw in meters at terminal velocity of 0.25m/s
i B S
BRYAN DALZIEL ZARKO DRINIC
PROJECT ENGINEER N.A.T.A. SIGNATORY
Ref 30B-10-0406-TRP-2 July 2011
NATA Accredited This document is issued in accordance with NATA's accreditation
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tests, calibrations and/or measurements included in this document are traceable to
Awustralian / national standards.

Numbers: 676

| Commercial-in-Confidence



Flex Dur Technology Sdn Bhd

Page 21 of 36

TEST CERTIFICATE No. 4
ACOUSTIC AND AIRFLOW PERFORMANCE TEST
SUPPLIED BY: FLEX DUR TECHNOLOGY SDN BHD
TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD
TEST DATE: MARCH 2011
CLIENT: FLEX DUR TECHNOLOGY SDN BHD
UNIT: 4-way Diffuser with Plenum Box / CSD - A
DIFFUSER SIZE: 595mm x 595mm
PLENUM SIZE: 481 mm x 481 mm x 200 mm
NECK (INLET) SIZE: Oval Neck: 380mm x 180mm
TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w
OCTAVE BAND CENTRE FREQUENCY (Hz)
Qs Ps il NC 125 Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8 kHz

(L/s) (Pa) (m)

212 7 >7 21 <436 39.2 369 311 249 =172 <117

251 9 >7 26 454 435 411 358 303 219 <124

307 15 >7 32 50.0 503 469 423 383 31.0 165

363 22 >7 37 541 54.7 51.3 472 443 37.7 21.9

393 26 >7 40 57.0 57.9 548 50.7 483 425 273
LEGEND
Qs - Primary Air Flow Rate (L/s)
Ps - Supply Static Pressure (Pa)
< - Insufficient margin above background noise to allow accurate determination
NC - Noise Criterion based upon room absorption of 10 dB
T - Horizontal Throw in meters at terminal velocity of 0.25m/s

A S
BRYAN DALZIEL ZARKO DRINIC
PROJECT ENGINEER N.A.T.A. SIGNATORY
Ref 30B-10-0406-TRP-2 July 2011
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TEST CERTIFICATE No. 5

ACQUSTIC AND AIRFLOW PERFORMANCE TEST

SUPPLIED BY: FLEX DUR TECHNOLOGY SDN BHD
= TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD
TEST DATE: MARCH 2011
CLIENT: FLEX DUR TECHNOLOGY SDN BHD
UNIT: 4-way Diffuser with Plenum Box / CSD - A
DIFFUSER SIZE: 595mm x 595mm
PLENUM SIZE: 481 mm x 481 mm x 250 mm
< NECK (INLET) SIZE: Oval Neck: 420mm x 220mm
= TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w
OCTAVE BAND CENTRE FREQUENCY (Hz)
Qs Ps T NC 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8 kHz
™ (L/s) (Pa) (m)
198 | 2 | >7 | 18 | <443 394 338 284 235 <170 <108
259 3 = 24 478 449 394 355 309 244 <129
307 5 >7 31 497 489 437 411 37.1 310 16.3
362 7 >7 35 52.8 538 479 4556 418 36.1 21.7
396 8 >7 & 557 - BB.1 50.9 48.0 451 391 25.8
LEGEND
) Qs - Primary Air Flow Rate (L/s)
Ps - Supply Static Pressure (Pa)
< - Insufficient margin above background noise to allow accurate determination
= NC - Noise Criterion based upon room absorption of 10 dB
T - Horizontal Throw in meters at terminal velocity of 0.25m/s
BRYAN DALZIEL ZARKO DRINIC
PROJECT ENGINEER N.A.T.A. SIGNATORY

Ref: 30B-10-0406-TRP-2

NATA Accredited
Laboratory
Numbers: 676

July 2011
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TEST CERTIFICATE No. 6

ACOUSTIC AND AIRFLOW PERFORMANCE TEST

SUPPLIED BY: FLEX DUR TECHNOLOGY SDN BHD
TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD
TEST DATE: MARCH 2011
CLIENT: FLEX DUR TECHNOLOGY SDN BHD
UNIT: Swirl Diffuser with Plenum Box / CSW - S
DIFFUSER SIZE: 595mm x 595mm
PLENUM SIZE: 550 mm x 550 mm x 200 mm
NECK (INLET) SIZE: @ 145mm
TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w
OCTAVE BAND CENTRE FREQUENCY (Hz)
Qs Ps ik NC 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8 kHz
(L/s) (Pa) (m)
73 22 0.5 21 <420 396 3656 305 212 <148 <108
92 34 0.6 26 | <442 456 420 377 305 193 <11.0
104 44 0.7 31 46.3 49.3 A7 420 358 2589 =140
120 58 0.9 35 492 51.5 487 451 393 30.8 <13.1
137 76 1.0 40 53.3 55.2 533 5H01 454 37.8 20.2

LEGEND

Qs - Primary Air Flow Rate (L/s)

Ps - Supply Static Pressure (Pa)

< - Insufficient margin above background noise to allow accurate determination

NC - Noise Criterion based upon room absorption of 10 dB

T - Horizontal Throw (vortex air distribution) in meters at terminal velocity of 0.25m/s
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SUPPLIED BY:

TEST CERTIFICATE No. 7

ACOUSTIC AND AIRFLOW PERFORMANCE TEST

FLEX DUR TECHNOLOGY SDN BHD

= TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD
TEST DATE: MARCH 2011
CLIENT: FLEX DUR TECHNOLOGY SDN BHD
- UNIT: Swirl Diffuser with Plenum Box / CSW - S
DIFFUSER SIZE: 595mm x 595mm
PLENUM SIZE: 550 mm x 550 mm x 200 mm
NECK (INLET) SIZE: Oval Neck: 255mm x 105mm
- TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w
OCTAVE BAND CENTRE FREQUENCY (Hz)
Qs Ps il NC 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8 kHz
W (L/s) (Pa) (m)
= 101 19 1.3 20 | <425 404 36.0 28.0 180 <14.0 <108
119 26 1.6 27 | =440 462 427 379 298 179 <108
150 40 | 53] 47.6 519 490 458 395 291 <42.3
174 53 2.5 39 519 551 53.0 494 442 347 15.7
198 67 2. 43 865 59.3 56.5 53.8 493 41.2 22.9
LEGEND
— Qs - Primary Air Flow Rate (L/s)
Ps - Supply Static Pressure (Pa)
< - Insufficient margin above background noise to allow accurate determination
5 NC - Noise Criterion based upon room absorption of 10 dB
T - Horizontal Throw (vortex air distribution) in meters at terminal velocity of 0.25m/s
{ G i
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TEST CERTIFICATE No. 8

ACOUSTIC AND AIRFLOW PERFORMANCE TEST

SUPPLIED BY: FLEX DUR TECHNOLOGY SDN BHD
TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD
TEST DATE: MARCH 2011
CLIENT: FLEX DUR TECHNOLOGY SDN BHD
UNIT: Swirl Diffuser with Plenum Box / CSW - 8
DIFFUSER SIZE: 595mm x 595mm
PLENUM SIZE: 550 mm x 550 mm x 200 mm
NECK (INLET) SIZE: Oval Neck: 315mm x 135mm
TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w
OCTAVE BAND CENTRE FREQUENCY (Hz)
Qs Ps [ NC 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8 kHz
(L/s) (Pa) (m)
119 13 1.8 22 <426 413 377 303 196 =147 =<l0.8
138 17 2.4 27 | <434 449 426 362 272 =160 =110
162 24 2.6 32 452 492 A7) AP 34 5 99 5 <112
188 33 2.0 36 47.6 52.6 510 470 413 308 <12.8
228 47 3.8 41 52.2 55.0 Ki6 51.3 468 382 19.6

LEGEND

Qs - Primary Air Flow Rate (L/s)

Ps - Supply Static Pressure (Pa)

< - Insufficient margin above background noise to allow accurate determination

NC - Noise Criterion based upon room absorption of 10 dB

T - Horizontal Throw (vortex air distribution) in meters at terminal velocity of 0.25m/s
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TEST CERTIFICATE No. 9

ACOUSTIC AND AIRFLOW PERFORMANCE TEST

SUPPLIED BY: FLEX DUR TECHNOLOGY SDN BHD
TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD
TEST DATE: MARCH 2011
CLIENT: FLEX DUR TECHNOLOGY SDN BHD
UNIT: Swirl Diffuser with Plenum Box / CSW - 8§
DIFFUSER SIZE: 5395mm x 595mm
PLENUM SIZE: 550 mm x 550 mm x 200 mm
NECK (INLET) SIZE: Oval Neck: 380mm x 180mm
TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w
OCTAVE BAND CENTRE FREQUENCY (Hz)
Qs Ps 10 NC 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8 kHz
(L/s) (Pa) (m)
140 14 2.3 19 <421 37.4 352 279 183 <142 <108
152 17 2.6 23 | <428 396 385 324 221 <55 =i 5
171 23 2.9 27 <43.7 42 .2 425  B70 282 183 <11.9
200 33 2:5 32 48.1 492 6.5 430 362 257 <12.0
224 43 4.0 36 50.8 516 492 464 406 302 <13.1
262 61 4.8 41 553 556 534 515 474 388 23.3

Z&/A/{ P

BRYANDALZIEL
PROJECT ENGINEER

LEGEND

Qs - Primary Air Flow Rate (L/s)

Ps - Supply Static Pressure (Pa)

< - Insufficient margin above background noise to allow accurate determination

NC - Noise Criterion based upon room absorption of 10 dB

T - Horizontal Throw (vortex air distribution) in meters at terminal velocity of 0.25m/s
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SUPPLIED BY: FLEX DUR TECHNOLOGY SDN BHD
TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD
TEST DATE: MARCH 2011
CLIENT: FLEX DUR TECHNOLOGY SDN BHD

- UNIT: Swirl Diffuser with Plenum Box / CSW - §
DIFFUSER SIZE: 595mm x 595mm
PLENUM SIZE: 550 mm x 550 mm x 250 mm
NECK (INLET) SIZE: Oval Neck: 420mm x 220mm

— TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w

] (L/s) (Pa) (m)
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TEST CERTIFICATE No. 10

ACOUSTIC AND AIRFLOW PERFORMANCE TEST

OCTAVE BAND CENTRE FREQUENCY (Hz)
Qs Ps ¥ NC 1256Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8 kHz

155 13 3.7 20 | =425 398 360 294 189 <143 <10.7
164 15 4.0 24 | <432 418 3985 347 257 =16¥ =109
181 20 4.4 29 | <444 446 422 401 294 180 <111
233 42 58 35 (482 499 472 455 377 270 =121
266 60 6.7 40 517 534 521 501 448 345 16.1

LEGEND

Qs - Primary Air Flow Rate (L/s)

Ps - Supply Static Pressure (Pa)

< - Insufficient margin above background noise to allow accurate determination

NC - Noise Criterion based upon room absorption of 10 dB

T - Horizontal Throw in meters at terminal velocity of 0.25m/s

A e
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ACOUSTIC AND AIRFLOW PERFORMANCE TEST

TEST CERTIFICATE No. 11

SUPPLIED BY: FLEX DUR TECHNOLOGY SDN BHD
TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD
TEST DATE: MARCH 2011
CLIENT: FLEX DUR TECHNOLOGY SDN BHD
UNIT: Air Light Troffer (2 Sides) / CCLT-S-D
SIZE: 1200mm x 600mm
NECK (INLET) SIZE: Oval Neck: 250 x 120 mm
TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w
OCTAVE BAND CENTRE FREQUENCY (Hz)
Qs Ps i NC |125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8 kHz
(L/s) (Pa) (m)
2 24 >4 18 |=416 2368 337 270 184 <lds =10.9
118 29 >4 23 <426 413 388 341 280 189 =il
139 54 >4 27 |=<489 453 426 383 3389 262 <124
189 | 101 >4 36 | 489 518 50.0 465 447 394 26.5
244 | 169 >4 43 553 572 B61 527 S20 484 36.7
LEGEND
Qs - Primary Air Flow Rate (L/s)
Ps - Supply Static Pressure (Pa)
< - Insufficient margin above background noise to allow accurate determination
NC - Noise Criterion based upon room absorption of 10 dB
Th - Vertical Throw in meters at terminal velocity of 0.25m/s
2ol S
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TEST CERTIFICATE No. 12
ACOUSTIC AND AIRFLOW PERFORMANCE TEST
SUPPLIED BY: FLEX DUR TECHNOLOGY SDN BHD
= TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD
TEST DATE: MARCH 2011
CLIENT: FLEX DUR TECHNOLOGY SDN BHD
= UNIT: Air Light Troffer (4 Sides) / CCLT-S-Q
SIZE: 600mm x 600mm
NECK (INLET) SIZE: Oval Neck: 388 x 160 mm
TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w
OCTAVE BAND CENTRE FREQUENCY (Hz)
Qs Ps il NC 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz
(Lis) (Pa) (m)
T 19 >4 190 =434 364 325 310 214 <1485 <10.7
136 26 >4 24 (<441 396 367 8360 292 182 <110
168 39 >4 21 <456 450 425 420 383 289 <1357
210 61 >4 38 491 503 48,0 489 455 393 24.1
243 82 >4 42 529 540 514 528 494 459 308
LEGEND
Qs - Primary Air Flow Rate (L/s)
Ps - Supply Static Pressure (Pa)
< - Insufficient margin above background noise to allow accurate determination
NC - Noise Criterion based upon room absorption of 10 dB
T - Vertical Throw in meters at terminal velocity of 0.25m/s
k A/g’f/ﬁy’f\-ﬂ— z
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TEST CERTIFICATE No. 13

ACOUSTIC AND AIRFLOW PERFORMANCE TEST

SUPPLIED BY: FLEX DUR TECHNOLOGY SDN BHD
TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD
TEST DATE: MARCH 2011
CLIENT: FLEX DUR TECHNOLOGY SDN BHD
UNIT: Round Diffuser / CRC - A
DIFFUSER (FACE) SIZE: @ 295mm
DIFFUSER (NECK) SIZE: 0 200mm
TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w
OCTAVE BAND CENTRE FREQUENCY (Hz)
Qs Ps il NC 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8 kHz
(Lis) | (Pa) | (m)
7l 20 1.2 18 464 406 344 253 162 <13.9 <105
74 22 1.3 25 474 452 366 281 194 <146 <106
92 34 1.6 28 hp.3 484 438 352 279 183 <108
107 45 1.9 33 532 507 480 401 334 237 <109
129 66 2.3 37F 859 520 52.0 46.9 414 327 14.9
149 88 258 42 602 553 552 523 474 589 21.8
LEGEND
Qs - Primary Air Flow Rate (L/s)
Ps - Supply Static Pressure (Pa)
< - Insufficient margin above background noise to allow accurate determination
NC - Noise Criterion based upon room absorption of 10 dB
T Horizontal Throw in meters at terminal velocity of 0.25m/s
B vt il
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TEST CERTIFICATE No. 14
ACOUSTIC AND AIRFLOW PERFORMANCE TEST
SUPPLIED BY: FLEX DUR TECHNOLOGY SDN BHD
TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD
TEST DATE: MARCH 2011
CLIENT: FLEX DUR TECHNOLOGY SDN BHD
UNIT: Round Diffuser / CRC - A
DIFFUSER (FACE) SIZE: O 345mm
DIFFUSER (NECK) SIZE: O 250mm
TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w
OCTAVE BAND CENTRE FREQUENCY (Hz)

Qs Ps A NC 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8 kHz

(L/s) (Pa) (m)

119 22 24 22 48.7 44 0 375 298 207 <155 =106

139 30 2.0 27 503 - x4 430 346 27 1 1S =107

154 37 > 32 206 48.9 46.7 375 212 21.00° =109

198 61 3.9 7 56.8 52.8 620 4r2 413 327 15.4

220 77 4.4 42 59.7 55.4 b56 524 46.3 38.1 T
LEGEND
Qs - Primary Air Flow Rate (L/s)
Ps - Supply Static Pressure (Pa)
< - Insufficient margin above background noise to allow accurate determination
NC - Noise Criterion based upon room absorption of 10 dB
T - Horizontal Throw in meters at terminal velocity of 0.25m/s

ﬁ /«"Z; /o %"’C‘“
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TEST CERTIFICATE No. 15

ACOUSTIC AND AIRFLOW PERFORMANCE TEST

SUPPLIED BY: FLEX DUR TECHNOLOGY SDN BHD
TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD
TEST DATE: MARCH 2011
CLIENT: FLEX DUR TECHNOLOGY SDN BHD
UNIT: Round Diffuser / CRC - A
DIFFUSER (FACE) SIZE: 9 395mm
DIFFUSER (NECK) SIZE: © 300mm
TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w
QOCTAVE BAND CENTRE FREQUENCY (Hz)
Qs Ps i NG |[1125Hz. 250 Hz 500Hz 1kHz 24&Hz 4kHz 8 kHz
(L/s) (Pa) (m)
101 14 2.9 18 | <446 408 320 226 <154 <138 <105
124 21 3.5 23 | 468 445 386 295 208 <150 <105
138 26 3.9 29 478 456 426 336 270 =171 <105
167 38 4.6 35 514 484 495 406 347 253 <115
214 62 5.9 41 556 520 555 514 446 361 18.5
LEGEND
Qs - Primary Air Flow Rate (L/s)
Ps - Supply Static Pressure (Pa)
< - Insufficient margin above background noise to allow accurate determination
NC - Noise Criterion based upon room absorption of 10 dB
T - Horizontal Throw in meters at terminal velocity of 0.25m/s
AR AR e
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TEST CERTIFICATE No. 16

5 ACOUSTIC AND AIRFLOW PERFORMANCE TEST

SUPPLIED BY: FLEX DUR TECHNOLOGY SDN BHD
= TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD

TEST DATE: MARCH 2011
CLIENT: FLEX DUR TECHNOLOGY SDN BHD

~ UNIT: Linear Bar Grille / LFB - A
GRILLE (FACE) SIZE: 900mm x 95mm
TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w

OCTAVE BAND CENTRE FREQUENCY (Hz)
& Qs Ps 15 NC 125Hz 250Hz 500Hz 1kHz 2kHz 4KkHz 8 kHz

(L/s) (Pa) (m)

231 19 =7 21 | <419 39.0 2689 299 230 185 <17
246 22 >7 24 | <432 3938 292 328 262 210 =125
283 30 >7 28 44 1 447 433 386 324 285 159
325 40 >7 33 487 478 4783 429 374 344 2141
§ 400 63 >7 39 53.0 518 532 486 448 420 298

(™ LEGEND
Qs - Primary Air Flow Rate (L/s)
Ps - Supply Static Pressure (Pa)
s < - Insufficient margin above background noise to allow accurate determination
NC - Noise Criterion based upon room absorption of 10 dB
T - Horizontal Throw in meters at terminal velocity of 0.25m/s
D - =
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TEST CERTIFICATE No. 17

ACOUSTIC AND AIRFLOW PERFORMANCE TEST

SUPPLIED BY: FLEX DUR TECHNOLOGY SDN BHD
TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD
TEST DATE: MARCH 2011
CLIENT: FLEX DUR TECHNOLOGY SDN BHD
UNIT: Linear Slot Diffuser (2-slots) & Plenum Box/LFS - A
DIFFUSER (FACE) SIZE: 128mm (W) x 1200mm (L)
PLENUM SIZE: 182 mm x 116 mm x 1197 mm
PLENUM NECK (INLET) SIZE: 260mm x 112mm
TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w
OCTAVE BAND CENTRE FREQUENCY (Hz)
Qs Ps i NG | 125Hz 250Hz B0BHz 1kHz 2Kz 4 KkHz 8 kHz
(L/s) (Pa) (m)
92 26 2.4 21 <431 37.8 364 285 200 <146 <107
105 33 2.8 26 | <428 423 413 344 273 18.0 <10.9
134 55 3.6 o2 454 488 476 426 375 305 =120
158 i 4.3 38 | 483 b3A 52.3 471 432 374 18.0
183 103 5.0 42 51.6 56.6 55.9 512 481 437 25.3

LEGEND
Qs - Primary Air Flow Rate (L/s)
Ps - Supply Static Pressure (Pa)
< - Insufficient margin above background noise to allow accurate determination
NC - Noise Criterion based upon room absorption of 10 dB
Qo Horizontal Throw in meters at terminal velocity of 0.25m/s
s
Zé’r '5??"7‘ 5 et o
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TEST CERTIFICATE No. 18
i ACOUSTIC AND AIRFLOW PERFORMANCE TEST
SUPPLIED BY: FLEX DUR TECHNOLOGY SDN BHD
& TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD
TEST DATE: MARCH 2011
CLIENT: FLEX DUR TECHNOLOGY SDN BHD
— UNIT: Linear Slot Diffuser (3-slots) & Plenum Box / LFS-A
DIFFUSER (FACE) SIZE: 175mm (W) x 1200mm (L)
PLENUM SIZE: 182 mm x 162 mm x 1197 mm
PLENUM NECK (INLET) SIZE: 315mm x 135mm
= TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w
OCTAVE BAND CENTRE FREQUENCY (Hz)
Qs Ps T NC | 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8 kHz
! (Us) | (Pa) | (m)
= 128 20 3.8 20 | <424 38.6 36.0 272 17.7 <143 =109
160 22 4.8 25 | =436 444 4208 3545 288 187 =11
5 179 41 5.4 30 446 470 451 391 330 244 =115
212 58 6.4 35 474 514 498 449 403 334 165.1
259 88 >7 41 D27 57.2 56.1 514 485 438 254
LEGEND
] Qs - Primary Air Flow Rate (L/s)
Ps - Supply Static Pressure (Pa)
< - Insufficient margin above background noise to allow accurate determination
— NC - Noise Criterion based upon room absorption of 10 dB
T - Horizontal Throw in meters at terminal velocity of 0.25m/s
Bz i
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TEST CERTIFICATE No. 19

ACOUSTIC AND AIRFLOW PERFORMANCE TEST

SUPPLIED BY: FLEX DUR TECHNOLOGY SDN BHD

TESTED BY: VIPAC ENGINEERS & SCIENTISTS PTY LTD

TEST DATE: MARCH 2011

CLIENT: FLEX DUR TECHNOLOGY SDN BHD

UNIT: Double Deflection Air Grille/ RVD - A

GRILLE (FACE) SIZE: 600mm x 200mm

TEST CONDITIONS SOUND POWER LEVEL, dB re 1E-12w

OCTAVE BAND CENTRE FREQUENCY (Hz)
Qs Ps T NC 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8 kHz

(Lis) (Pa) (m)
282 3l 6 20 447 38.9 360 309 267 224 <134
323 54 7 25 46.6 436 490 3588 515 27 F 16.3
360 75 >7 29 50.3 46.7 444 396 349 310 19.6
400 101 >7 33 52.6 49.7 479 434 390 350 236
454 137 >7 37 513 52.8 516 477 437 402 27.6

LEGEND

/»7@-7’»7; .

Qs - Primary Air Flow Rate (L/s)
Ps - Supply Static Pressure (Pa)

< - Insufficient margin above background noise to allow accurate determination
NC - Noise Criterion based upon room absorption of 10 dB
T - Horizontal Throw in meters at terminal velocity of 0.25m/s
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