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Version Date Nature of change
pages
00 21/08/2008 | First distributed
01 17/11/2008 | New reference of the glasswool duct 1,4,5,15

Each new version cancels and replaces the previous one.

Results of test reports are the exclusive property of the customer and CETIAT prohibits their distribution to
third parties without prior written consent.
Any commercial use of the name CETIAT or of test results is subject to CETIAT’s prior consent.

This report may be reproduced only in its entirety.

The test reports written by CETIAT are valid only for the equipment provided for the test in the specific
conditions under which the test was run.

Information concerning the measurement equipment used for the tests is kept in CETIAT’s archives.

The use of these results for designing equipments using this material must take into account manufacturing
tolerances and real operating conditions. CETIAT cannot be held liable for such use of these results.

The formulas or codes used to predict either the operation of a device in conditions other than those used
in the test or the characteristics of similar devices of different dimensions are based on the state of
knowledge at the time the results were delivered and are subject to change. The results obtained through
these formulas or codes are given as an indication only.

The original copy of the report is given to the customer and a certified copy is kept at CETIAT.
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1. INTRODUCTION

The objective of the tests was to characterise one reference of glasswool duct according to
EN 13403 July 2003 "Ventilation for buildings — Non-metallic ducts — Ductwork made from

insulation ductboards". Tests were :
— Erosion and Emission of particles (§7.2 of EN 13403)

— Resistance against pressure (§7.3 of EN 13403)
—~ Air leakage factor and airtightness class (§4.3 of EN 13403, referred to §5.2 of

prEN 1507)

The reference of the glasswool duct is KNAUF CLIMACOUSTIC 25 R 0,75.
Summary of the results is in part 2.
Detailed results of erosion and emission of particle tests are in APPENDIX 1 -.

Detailed results of resistance against pressure tests are in APPENDIX 2 -.
Detailed results of air leakage factor and airtightness class tests are in APPENDIX 3 -.
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2. SUMMARY OF THE RESULTS

EROSION AND EMISSION OF PARTICLES TEST
Air velocity = 18,8 m/s

Requirements | KNAUF INSULATION CLIMACOQUSTIC 25 R 0,75
Particles > 0,5 um | <60 ug/m’ 0.036 pg/m’
Particles > 5,0 um | <4,0 ug/m’ 0.020 pg/m’

The material from the inside surface of the ductwork does not break away, nor flake off and

does not show evidence of delamination or erosion.

RESISTANCE AGAINST PRESSURE TEST
Pressure = 2000 Pa

KNAUF INSULATION CLIMACOUSTIC 25 R 0,75

The joining material remained intact. There is no evidence of other damage, which would

cause the sample to become unusable.

AIRTIGHTNESS TEST
Pressure | KNAUF INSULATION CLIMACOUSTIC 25 R 0,75
Airtightness class -756 Pa C
Airtightness class 1005 Pa C
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APPENDIX 1- Erosion and emission of particles

The samples are arranged in an L-shaped assembly. The entire assembly has similar cross-

section (300 mm * 300 mm).

) 3

4

® 5
66— __

& 7

1 : Sucking box 5 : Blowing plenum
2 : Sucking fan 7 : Connexion duct

3 : Control valve 8 : Duct to be tested
4 : Absolute filters

Figure 1 : Construction for particle emission
Tests consisted in :
— Purge during 1 h, air velocity = 12 m/s,
— Stop during 15 min,
— Erosion test during 5 h, air velocity = 18,8 m/s.
The particle accounting is made with an optical laser counter with different channels given in

Table 1. The counting is not done during the purge.
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Channel Range
1 0,2-0,3 um
2 0,3-0,5um
3 0,5-0,7 um
4 0,7-1,0 um
5 1,0-2,0 pm
6 2,0-30um
7 3,0-5,0 um
8 >5um

Table 1 : Laser counter range

The extracted flow rate is of 28,3 1/min.

The average particle concentration is calculated from the extracted air volume and the

measurement of the particle's mass using the following formula :

c=M
0,1
Where :

C is the particle concentration in p g/m’,

M is the particles' mass in ug,

Qy is the extraction flow rate in m’/s.

The mass of particles is determined from the number of counted particles and the relative
density of the glass (2500 kg/ms).

Figure 2 : View of the test facility
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Figure 3 : Views of the installation

Figure 4 : View of the inside of the sample

Detailed results

Duration of extraction for the optical laser counter : 305 minutes

Extracted flow rate for the optical laser counter : 28,3 I/min = 0,0283 m°/min
Extracted flow : 305 x 0,0283 = 8,63 m’

Volume of a particle (diameter d) = ;x X 5

Air velocity in the duct : 18,8 m/s
Air temperature : 23.6°C < T < 26.7°C
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Range of particles Nb of counted Nb of particles/m> | Concentration pg/m3
diameter (um) particles

0,2-0,3 38229 4429 9.06E-05
0,3-0,5 17159 1988 1.67E-04
0,5-0,7 3780 438 1.24E-04
0,7-1,0 3257 377 3.03E-04
1,0-2,0 3575 414 1.83E-03
2,0-3,0 1585 184 3.76E-03
3,0-5,0 1010 117 9.80E-03

>5,0 1076 125 2.04E-02

Table 2 : Detailed results of the erosion test

Requirements Test results
Particles > 0,5 um <60 pg/m’ 0.036 pg/m’
Particles > 5,0 um <40 pg/m’ 0.020 ug/m’

Table 3 : Comparison with the requirements

The material from the inside surface of the ductwork does not break away, flake off and does

not show evidence of delamination or erosion.

The requirements concerning the maximum particle concentration are fulfilled.
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APPENDIX 2 - Resistance against pressure test

The pressure test determines the fitness for purpose of the ductboard assembly. A test sample

is prepared like it can be seen in Figure 5 and Figure 6.

Two typical rectangular section ducts were constructed by KNAUF INSULATION company

and assembled with a peripheral joint. The used internal section is 300 mm * 300 mm.
A pressure tap is sealed on the test sample and connected to a manometer.

An air supply tape is sealed on the test sample to supply specified air pressure.

Peripheral joint in

test

Pressure tap

Figure 5 : View of the test facility
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Fan

Peripheral joint in

test

Figure 6 : View of the test facility

The manufacturer's rated pressure is 800 Pa.
This pressure is gradually reached in a time between 45 and 60 s, and is maintained during 1

min. It is then increased to 2000 Pa (2,5 times 800 Pa), and maintained during 1 h.

Detailed results
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Figure 7 : Views of the sample after the pressure test

As it can be seen on Figure 7, the joining material remained intact. There is no evidence of

other damage, which would cause the sample to become unusable.
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APPENDIX 3 - Airtigntness test

Tests are made following NF EN 1507 July 2006 standard.

The test sample built by KNAUF INSULATION consists of 7 modules of 1,2 m of length and
section of 300 mm X 300 mm.

For each sample :

Ductwork surface area (A) =7 x 1,2 x4 x 0,3 = 10,1 m?

Total joint length (L) =6 x4 x 0,3 +7x1,2=15,6 m

Figure 8 : Diagram of the samples

CETIAT closed the ends of each sample with metal sheets.

Table 4 shows the airtightness classification defined in the NF EN 1507 standard.

Alir tightness class Air leakage limit Static gauge pressure limits (Pa)
lLst.m? Negative Positive

A 0,027 Prest ™ -200 1000

B 0,009.pres -500 1000

C 0,003 prest -750 1000

Table 4 : Definition of the airtightness classes - NF EN 1507

The maximum negative pressure and positive pressure for the tests are defined by KNAUF
INSULATION company :

—  The maximum negative pressure is =750 Pa.

— The maximum positive pressure is 1000 Pa.
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Detailed re

Atmospheric pressure: 99500 Pa
Air temperature: 22.6 to 23.2°C

Negative pr

-201

sults

essure
T

0.6 0.6 0.2 0.06 0.02

-306 0.9 0.9 0.2 0.09 0.02

-401 1.1 1.0 0.3 0.11 0.03

-503 1.2 1.2 0.3 0.12 0.03

-601 1.3 1.2 0.3 0.13 0.03

=756 2.2 2.1 0.6 0.22 0.06
Positive pressure

0.00

203 0.2 0.2 0.0 0.02

401 0.4 0.4 0.1 0.04 0.01
602 0.7 0.7 0.2 0.07 0.02
806 0.9 0.9 0.2 0.09 0.02
1005 1.4 1.3 0.4 0.13 0.04
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Airtightness test - Negative pressure
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Figure 9 : Leakage flow rate according to the negative pressure
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Figure 10 : Leakage flow rate according to the positive pressure
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Air flow rate

measurement

Figure 11 : View of the test facility
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