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Background Information on Material Tests

CSIRO was approached by Mike Taylor, Director of Dane Taylor Technologies Pty Limited, to provide
supplementary and explanatory information on tests performed on two filter media supplied by Dane
Taylor Technologies to more fully describe the test methodology employed.
The two media with identifiers MTR05 and MTR06 were structured as follows:
Table 1: The structure of filter media subjected to material testing (see Appendix B).

Medium

MTR05

Share MTR06

Share Basis Weight

Front

Fire‐resistant cotton

25%

Fire‐resistant cotton

21%

250 gsm

2

Alpaca

28%

Alpaca

25%

290 gsm

3

Zorflex FM10 Woven

19%

Zorflex FM10 Woven

16%

185 gsm

4

‐

Technostat

13%

155 gsm

Back

Alpaca

Alpaca

25%

290 gsm

28%

Results from performance tests conducted by CSIRO are reproduced in Appendices A and B. The following
sections provide supplementary information on flammability tests (Section 1) and filtration performance
(Section 2).
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1

Flammability Testing

1.1

Heat Transmission

The test conforms to specifications and protocols described in ISO Standard 9151:1995 (E) [1]. Figure 1
provides details of the setup showing the Bunsen burner, fabric holder and temperature sensor. Test
results are reproduced Figure A.1 of Appendix A.
The temperature sensor measures the temperature change above the fabric with time. Measurement t12
and t24 represent the time required to register a temperature increase of 12 ⁰C and 24 ⁰C, respectively.
The value of t24 must be greater than 17 seconds to pass the test, which was fulfilled by both media MTR05
and MTR06.
Figure 1: Test set up for Heat Transmission measurement.

1.2

Limited Flame Spread

The test conforms to specifications and protocols described in ISO Standard 15025:2000 [2]. Figure 2
provides details of the setup showing the burner aligned in a horizontal position with flame adjusted to size
(left) and a fabric (a different specimen) mounted and subjected to the flame. Test results are reproduced
Figure A.2 of Appendix A.
The “Afterflame Time” specifies the duration during which the test specimen was burning: a value of zero
indicates that the fabric either did not catch fire during the whole flame application time of 10 seconds
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duration or that the specimen stopped burning immediately after the burner flame was removed. All
specimens passed the test.
Figure 2: Test set up for Limited Flame Spread measurement.
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2

Description of the Filtration Test Method

A picture of the filter test equipment is shown in Figure 3. The filtration test involves subjecting a test
sample to a challenge of potassium chloride particles from an atomiser. The filtration efficiency is
calculated from particle concentrations measured upstream and downstream of the filter sample by means
of two optical particle sizers. The PMS HandiLaz particle sizers provide particle counts size resolved in four
fractions of 0.3 to 0.5 µm, 0.5 to 1.0 µm, 1.0 to 5.0 µm and >5.0 µm. The pressure differential across the
filter sample that is built up by the air flow through the medium is measured by an electronic pressure
sensor. This pressure differential is called “pressure drop”.
Figure 3: Image of the Particle Counter Filter Test Instrument (PCFTI) with HandiLaz Particle Counters.
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2.1

Performance Benchmark: Quality Factor

Since filtration efficiency and pressure drop are both affected by properties such as fabric thickness or
fabric density, it is generally useful to calculate a benchmark called “quality factor” as follows:

Q

 ln( P)
p

(1)

In this equation P denotes the penetration, which is equal to (1 – FE/100) with FE denoting filtration
efficiency in percent, ln() the natural logarithm and Δp the pressure drop. This benchmark allows
comparisons to be made between different media in terms of the quality of the filter medium (e.g.
evenness) and strongly suppress the influence of thickness, fabric weight or packing density.
A modified definition of the quality factor is used that accounts for the influence of face velocity vf:

Qx  Q  p  

(2)

The dynamic viscosity η is introduced because this extension is based on Darcy’s Law.
A brief discussion of filter test results is provided in the following. Please refer to Appendix B for detailed
information on individual measurements.

2.2

Filtration Test Reports

Appendix B provides data on mechanical properties of a medium and of its filtration performance. Results
are colour‐coded in the body and header of each table: Blue/green for information on the media, burgundy
for sample properties and black/red for filter test results.
Each measurement contains information on date and time when the measurement was taken, face velocity
in metres per second, filtration efficiencies for the four size fractions (“FE (%SD) 0.3 [µm]” to FE (%SD) 5.0
[µm]” in percent), the pressure drop in Pascal, the quality factor Q for the four size fractions (e.g. “Q0.3
[1/kPa]” for the 0.3‐0.5 µm size fraction) and the same for quality factor Qx.
The quality factor Q for purely mechanical filter media without electrostatic charge has an upper ceiling
value of approximately 20 kPa‐1 for the 0.3µm to 0.5µm particle size fraction (Q0.3) if measured with this
particular instrument (PCFTI). It is fairly independent of fibre diameter (ranging from 100nm to 50µm) and
packing density (within 3% to 20%) and provides therefore an excellent general benchmark for filtration
performance. Deviations of the quality factor Q from the ceiling value, if measured at a fixed face velocity,
are due to compromises in evenness (accounting for a lower value) or the presence of electrostatic charge
(leading to an increase).
The value of “Q0.3”, which is the value of the quality factor Q for the 0.3µm‐0.5µm particle size fraction, is
of particular interest because this benchmark takes on a value of 20 kPa‐1 if the web structure is uniform
and not charged. However, if high levels of electrostatic charge are present, this value can be one order of
magnitude higher. That means that the positive control for this filter medium is the target of reaching a
value of Q0.3 ≈ 200 kPa‐1.
Certification requirements for filter media designated for use as a respirator are outlined in Australian
Standard AS/NZS 1716 [3]. According to the 1994 edition of the standard, the penetration of a Class P1
respirator must be not more than 20% if subjected to nebulised sodium chloride test particles under
simulated test conditions. A filtration efficiency greater than 80% from tests conducted on the PCFTI
provides an indication of the performance potential that a filter medium can achieve, but does not satisfy
the requirements of certification according to the Australian Standard because the test is not conducted
according to the required test conditions.
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Appendix A ‐ Flammability Tests

Apx Figure A.1: Heat Transmission on Exposure to Flame
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Apx Figure A.2: Method of Test for Limited Flame Spread
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Appendix B ‐ Filtration Test Data

Apx Figure B.1: Particle Counter filter tests: individual measurements and averages
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Shortened forms

The following abbreviations, initialisms, acronyms or shortened forms have been used within this report:

FE

Filtration Efficiency

PCFTI

Particle Counter Filter Test Instrument

PP

Polypropylene

P

Penetration
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Glossary

Filtration Efficiency (FE)

The percentage of particles removed from an aerosol streaming through
a filter medium under test. It is related to penetration P by
FE = 100% * (1‐P).

Penetration (P)

The ratio of particles passing through a filter medium under test to the
number of particles it was subjected to.

Pressure Drop (Pd)

The differential pressure that a stream of aerosol generates with passing
through a filter medium.

Quality Factor (Q)

A filtration performance benchmark calculated according to equation (1)
in Section 2.1.
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