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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The main purpose of using dust collector systems is to remove dust particles from dirty gases. The
dry type filtering dust collectors, known as bag filters, are one of the most widespread industrial dust
collectors and are used in applications such as municipal garbage incinerators, coal fired boilers, iron
making, cement factories, power plants, etc. Especially, in municipal garbage incinerators, bag filters

have been used frequently to overcome dioxin emissionl1l.[2],

Since filter media are used under various gas and dust conditions for a long time, their physical and
chemlcal propertles change (deterlorate) w1th operatlng time due to various causes[3l-[12], The

the

change with

peration perlod Since users ofbag filter systems have usually evaluated the parameters associated

with[the change in the filter properties with their own methods, the results obtaingdywere not easily
compared with each other. For this reason, the establishment of a standard for operation, njanagement,

and maintenance of filter systems is important to allow prediction of the timing'of replace
service life time of filter media.

Changes in the physical and chemical properties of the filter medium,)i.e., physical a
degrpdation are caused by many factors, such as heat, particle accumulation, reaction wi
gase$ and deposited particles, and mechanical reasons like clogged. weave openings an

ment and/or

hd chemical
th corrosive
I increasing

size pf weave openings, the combination of those factors and son. The filter medium damage can be
analysed through the fault tree analysis in Annex A. Clogged weave openings reduce the permeability
of thp filter medium; and increasing the size of weave openings lessens the collection performance of
the fllter medium. The reaction with corrosive gases and deposited particles changes properties of the

filte] fibre material itself and decreases the tensile strength, tenacity, flexibility of the fi

ter medium

and po on. These changes cause mostly adverse effécts to the filter medium. This can gesult in the

breakage of filter media and leakage of dust to the atmosphere.

Thergfore, since it is important to evaluate the-property changes of filter media in order tq predict the
timing of replacement and/or service life tite, ISO 16891, which specifies test methods for evaluating

degrhdation of tensile stress of cleanable filter media, has been published. However, test

methods for

other evaluation parameters such as-permeability, collection efficiency, fibre diameter of used filter

media, mass and size distribution of deposited particles, have not yet been specified.

Induptrial bag filter systems, ingeneral, handle large amounts of dirty gas so that a system

with a large

number of filter elements in(parallel is needed to remove the dust. The degree of degradafion of filter
properties depends on the location of the filter in the system because the dirty gas usually enters the

systdm in an irregularflow pattern. Furthermore, the method used for sampling and st
used|filter, and the préparation method of the test specimen should be defined. By standar]
test methods, it ispessible to accurately assess the deterioration of individual filter media.

brage of the
dizing these

This|document)provides a standard method for sampling filter elements from a dust colldctor system

in operation,*and a test method for monitoring sampled filter elements and the syst
meagurement of basic filter properties.

em through
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Sampling and test method for cleanable filter media taken
from filters of systems in operation

1 Scope

This document specifies a method for sampling fabric filter medium from a filter system in operation,
and i i i TUITTT: i both woven
and monwoven fabric filter media.

This|document specifies a method for removing used filter medium from a dry-type filtering dust
collertor, a method for removing dust from the sampled filter medium as part of preparation for testing,
and measurement parameters for the test specimen. The number of filterrelements to pe sampled,
their] positions in the blocks of filter elements in the dust collector, the positiof and the sige of the test
speclmens to be cut out from the filter element, measurement parametérs and their test methods are
also gpecified.

This|document also specifies a storage and transportation method for the sampled filter thedium that
will protect the health of workers and people conducting the teSts:

2 Normative references

The following documents are referred to in the text'in such a way that some or all of their content
constitutes requirements of this document. Fordated references, only the edition cited |applies. For
unddted references, the latest edition of the referénced document (including any amendmehpts) applies.

ISO 9237, Textiles — Determination of the.permeability of fabrics to air

ISO 16891:2016, Test methods for evaluating degradation of characteristics of cleanable filterimedia

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO dnd IEC maintain“terminological databases for use in standardization at the following gddresses:

— ISO Online brewsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31
air permeabhility
gas volume flow rate per unit filtration area at pressure drop of 124,5 Pa

[SOURCE: ISO 16891:2016, 3.2]

3.2
cleanable filter
filter designed to permit the removal of collected dust by application of an appropriate technique

[SOURCE: ISO 29464:2017, 3.2.73, modified — Note 1 to entry has been removed.]

© IS0 2021 - All rights reserved 1
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3.3

degradation

change in physical and chemical performance of a filter medium caused by interaction with
corrosive gases

[SOURCE: ISO 16891:2016, 3.9]

3.4
elongation
incremental change in length of test specimen determined by tensile test

[SOURCE: 1SQ16891:2016 3 10]

3.5
nonwoven fabric
filter medium manufactured using fabric made from long fibres, bonded together with 'each other by
chemical, mgchanical, heat or solvent treatment

[SOURCE: IS0 16891:2016, 3.21]

3.6
tensile strength
value of thejmaximum load divided by the width of test specimen

[SOURCE: IS0 16891:2016, 3.27]

3.7
woven fabrijic
filter medium manufactured using a fabric formed by weawving

[SOURCE: IS0 16891:2016, 3.31]

3.8
pulse cleanling
process for removing collected particulate from a filter element by injecting compressed air in short
bursts from|the clean side (3.11) of the filter-element

3.9
snap ring
metallic ring-shaped spring mounted at the open end of the filter element

3.10
dirty side
upstream sifde of the filter element

3.11
clean side
downstream side of the filter element

3.12

retainer

cage

device supporting the filter element as it performs dust collection

4 Sampling of a representative filter element

4.1 General

To evaluate or monitor the service life time of filter elements, it is essential to sample a representative
filter element, since the degree of degradation of filter properties depends not only on physical causes

2 © IS0 2021 - All rights reserved
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but also on the location of the filter in the system. It is difficult in practice to select a representative filter

beca

use of the size and structure of the system, arrangement of filter elements, gas flow distribution

in the system and so on, which are different for each individual system. Even in the same system, the

degr
It is

ee of degradation may vary significantly with the specific position of the element in the filter array.
often extremely difficult to identify exactly the most deteriorated filter in the system. The best

practice approach may be to choose as representative a filter element from the area in the system that

isob

4.2

4.2.1—Sampting btock

served to be the most deteriorated.

Selection of the sampling block in the system

The fnost serious deterioration is expected to appear in the area where the dirty gas Concentrates. The

gene
inlet
side

Fal location of this area depends on whether the bag filter system has a baffle plate at the dirty gas
When the dirty gas flows into the system without a baffle plate, the gas will flow to the opposite
of the system and change the flow direction as shown in Figure 1 a) so‘that the representative

filter] element is recommended to be sampled from a block either at the centre or at the opposite side

of th

e system from the dirty gas inlet, for instance, block F, C, D. When(the system has a [baffle plate,

the dirty gas flow is divided by the baffle plate and will come togetheér’again downstream as shown
in Figure 1 b). Therefore, the filter element is recommended to be sampled from a block where the gas

flow

concentrates after it is divided by the baffle plate, for instance, block E or F. Alterpatively, the

filter| element can be sampled from the block identified by a-flow analysis to be where the dirty gas

conc

in Figure 1 c) and d).

entrates, for instance, block E, I, F for the left-hand side.ahd G, I, H for the right-hand side as shown

© ISO

2021 - All rights reserved 3
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2—

3—

a) Bag

c) Area where dirty gas flow concentrates d) Area where dirty gas flow concentrates
is already identified by flow analysis etc. is already identified by flow analysis etc.
Key
1  dirty gas entry 4  Dbaffle plate
2 baghouse 5 block of filter elements in the bag house (A to I)

3 filter element

Figure 1 — Examples of sampling block
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4.2.2 Number of filter elements to be sampled

The number of filter elements to be sampled shall be determined by the number of blocks of filter
elements in the bag filter system.

a) Bag filter with one block: at least one sample.

b) Bag filter with multiple blocks: at least one filter element per block shall be sampled.

4.2.3 Sampling time and interval

The filterelement shall first he sampled arcund one year after its operation-starts—Thereafter, it is

prefdrable to sample at about one-year intervals.
A saiple of the unused fabric filter shall be stored as reference to create a baseline forcomjparison.

Thoygh plants installing a bag filter system usually operate continuously, the facility shall be shut down
when sampling the filter media. Therefore, it is preferable to sample the filter element during a routine
shut{down period of the facility, such as during periodic inspection and repair.

4.3 | Procedure for sampling

4.3.1 General

Sampling of the filter element is carried out by replacing.0ld and installing new filter elefnents in the
sequpnce described in 4.3.2 to 4.3.5.

4.3.2 Preparation

a) $top the dust laden gas flow to the bag filter system, operate the system for more than 10 min with
¢lean air alone, and repeat pulse cleaning several times to remove dust from the filtef element as
much as possible.

b) The flow rate and pressure drop across the filter element designated as a sample shall be measured.
c) $top the clean air supply.

d) Then open the lid on the dirty side of the system and take a picture of the arrangement of the bag
filter from the bottém of the system.

4.3.3 Samplingoffilter element
a) OQpen thelid'on the clean side of the system.

b) Rembve the retainer holding the filter element. Then remove the filter element by Idosening the
griap rings used for fixing the element in place.

c) Pull down the sampled filter element to the dust bin with a rope while preventing penetration of
dust inside the filter medium and the re-entrainment of dust from the filter medium. Depending on
the situation, it may be pulled up to the clean side of the system. If this option is chosen, care shall
be taken not to contaminate the clean side of the system with dust from the removed filter.

NOTE1  When filter element can be dropped down softly to the dust bin without a rope, the use of a rope
is not necessary.

d) Measure the mass of the filter element, if possible, and record the value in grams (g) for reference.

e) Put the sampled filter element into a polyethylene bag, etc. and seal the bag tightly. In order to
prevent changes in the properties of the filter, the bag should be kept under vacuum or filled with
an inert gas, if possible.

© IS0 2021 - All rights reserved 5
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This is to prevent absorption of moisture and re-entrainment of dust. Hence, it is desirable to put
the sampled filter element into a double layer polyethylene bag.

f) Record on the polyethylene bag details of the position of the sampled filter element in the filter
element array, including block number and position within the block. An example of the position of
the filter elements in the system is shown in Figure 2 (the hatched filter element location is 1-2-X).
NOTE3  When a plan of the filter element array is provided, the location of the sampled filter element
should be marked on the plan.
1 2 A B X
N LT ] I
H— g — —p
12— {~+p-P—— —%
1-3_- _-li_-—%_ ----- N
tm— (- @ ——— @
Key
1  block number in the system X column number in the block (A to X)
2 row nunjber in the block (1 to m)
Figure 2 — Arrangement plan of fabric elements in the bag
4.3.4 Installation of new fabric filters

Install new
elements ha|

4.3.5 Tra

The sampledl filter elements shallbe transported by the following process.

filter elements at the same positionsin the same blocks as those where the sampled
[ve been removed.

hsportation of sampled filter elements to the test lab

filter

ot in
n the

> test

a) The polythene bags containing the sampled filter elements shall be put in a cardboard box 1
contact|with each othéryand sealed tightly to prevent re-entrainment of attached dust, etc. I
case of handling, cateshall be taken that the dust does not re-entrain.

b) The sampled filter'elements shall be sent by an appropriate means of transport to arrive at thg
laboratgry within 2 days after sampling.

NOTE Each-country has laws and regulations on the handling and transporting hazardous material

5 and

industrial wastes.

5 Test method for the sampled filter fabric

5.1 Gener

al

The sampled filter elements shall be selectively tested for the characteristics shown below after
negotiation between stakeholders. In the negotiation, consideration should be given to whether or not
the filter is damaged, and the degree of damage.

© ISO 2021 - All rights reserved
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5.2 Appearance inspection

Stretch the filter fabric out on a flat plate, visually examine the damaged site, and measure the damage
outline size. The measured value should be recorded.

5.3 Photography

Mark the top (open) and bottom ends of the filter fabric with the filter stretched out; pictures of the
filter fabric should be taken from both front and back sides. In addition, if a photograph of the whole of
the filter fabric is considered difficult or unnecessary because of space restrictions at the photograph
site, or limited presence or absence of damage to the filter, etc., a partial photograph may be allowed.

5.4 | Cutting out of the test specimen

Clean the filter fabric carefully in a manner appropriate for the test to be conducted, su¢h as with a
vacupm cleaner, air jet, brush or scraper. The dust removed from the filtef shall be captured and
preserved. Cut out test specimens from the filter that meet the following requirements.

Test samples shall be cut out at three sites designated as “upper”, “medium” and “lower” ps shown in
Figure 3.

If it is judged that three sites are unnecessary because of limited-pfesence, or absence, of damage on the
filter, a sample may be cut out at two sites such as “upper” and)“lewer”.

The samples shall be cut out where the filter contactsithe retainer wire. The test spedimen in the
longitudinal direction shall be cut so that the contactiline of the longitudinal wire is lofated at the
centfe of the specimen, and in the case of the lateraltest specimen, the lateral contact line|is located at
the centre. An example of this is shown in Figure 3

5.5 | Testing

5.5.1 General

Meagurement of each of the test spe¢imens shown in Figure 3 shall be as described in 5.5.2 to 5.5.6. In
case$ where the test is performed on a dusty filter, the attached dust should be brushed ayay as much
as pdssible while preventing dust from being released to the environment.

5.5.2 Tensile strength
The test shall be performed in accordance with the method specified in ISO 16891:2016, 7.3.

Cut qut threé\test specimens (25 mm x 200 mm) in both longitudinal and lateral directigns from the
sample, pulleach of them at a constant rate (100 mm/min) with a width of 25 mm and a clajnp distance
of 10[0 mm; calculate the maximum load (N) and obtain an average value for both sets of mepsurements.
The measured data shall be recorded together with the test method.

5.5.3 Elongation ratio

The test shall be performed in accordance with the cut strip method in the method A specified in
ISO 16891:2016, 7.3.

Cut out three test specimens (25 mm x 200 mm) in longitudinal and lateral directions, respectively,
from the sample, pull each of them at a constant rate (100 mm/min) with a width of 25 mm and a
clamp distance of 100 mm, calculate the elongation ratio (%) and obtain an average value of them. The
measured data shall be recorded together with the test method.

© IS0 2021 - All rights reserved 7
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5.5.4 Air permeability

The measurement shall be performed both with dust attached on the filter and with the dust removed

using a brus

h, a cleaner, etc. to a level that does not damage the fabric filter.

The test shall be performed according to Frazier type method specified in ISO 9237 or an equivalent
method[13]-[15], Take three test specimens from the sample and obtain their average permeability value
at the differential pressure specified in the referenced method. The unit is (cm3/s)/cm?2 or cm3/cm?/s.
The measured data shall be recorded together with the test method.

5.5.5 Obs

ervation with a microscope

Take enlarg
fabric using

Optionally, 1
of the fibre 4

5.5.6 Opt
a) Thickng
Measur

device {
b) Stiffnes

c) Cohesivj

bd photographs of the dust collecting surface, cross-section and cleaned surface ofthe
an optical microscope, confirm the presence or absence of dust leaks and record‘thé r¢

ake electron microscopic photographs to confirm the diameter and degradation cond
ind record the result.

jonal characteristics for measurement

ss of the filter medium

uch as a dial gauge.
5 of the filter medium

eness of dust particles

filter
bsult.

ition

b the filter thickness at several points in the specimen<with an appropriate measfiring

d) Size distribution of dust particles
After dlspersing the dust particles removed ‘from the filter medium analyse their particlq size
distribytion with a particle size analyser suchas a laser scattering instrument.

e) Chemical make-up of dust particles
Measurg the chemical components of the dust particles removed from the filter medium [with
energy (lispersive X-ray spectrometry (EDX) or X-ray photoelectron spectroscopy (XPS) etc.

5.6 Handling of the sampled filter after the test

Handling of the sampledfiltér after the test shall be performed as follows.

a) The sample piece(s) and the separated and removed dust shall be returned to the facility wherje the
filter samplewas obtained if possible.

b) In the chseswhere the persons in charge of the test are responsible for disposing of the sampl¢, the
sample shall be treated as industrial waste and disposed of In compliance with appropriate local
regulations.

NOTE Each country has laws and regulations on the handling and transporting of hazardous materials and

industrial wastes.

© ISO 2021 - All rights reserved
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1 2 X
|
/fi T/ 5 9
ihd 6
N X
N | L]
3 T 8 D
4
T 7
LN )

Key

1 filter medium 6 middle part of filter element

2 Venturi tube 7 lower part of filter element

3 retainer wire, longitudinal direction 8 test specimen, longitudinal dirgction
4 retainer wire, lateral direction 9 test specimen, lateral direction

5 upper part of filter element below Venturi tube

Figure 3 — Examplés of sampling positions for test specimens in the filter element

6 Precautionsfor handling samples

Prechutions for handling and personal protection shall be as follows.

a) Intheiease of sampling filter fabric from a bag filter, attention shall be paid to minimizing inhalation
(|>f dust.

NOTE Each country has laws and regulations on handling. For example, “Exposure preventive
countermeasures to dioxins in works in industrial waste incineration facilities” (Labour Standards Bureau
Notification No. 401 of Apr. 25, 2001, Ministry of Health, Labour and Welfare, Japan, Director-General of
Labour Standards Bureau)[l, “Act on Special Measures against Dioxins” (Act No.105 of July 16, 1999, Japan)I2l,

b) Persons in charge of the test in a laboratory should wear dust-proof clothes and appropriate
respiratory protection when cutting out samples, and wear appropriate personal protective
equipment (PPE) while conducting the test work.

c) Places such as laboratories where the test work is conducted shall be equipped as follows.

1) An air shower or other barrier should be set up at the entrance. In addition, care shall be taken
that dust is not released to the environment.

© IS0 2021 - All rights reserved 9
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2) Alocal exhaust ventilation (LEV) system equipped with a high efficiency particulate air (HEPA)
filter (ISO 29463-1) should be installed for dust containment. It should be a dedicated cleaner
which is not used for any other purpose.

7 Testreport

An example of a test report is shown in Annex B, and an example of measurement results summarized
in a test report is shown in Annex C. The report shall include the following information.

a) Facility: name of company, address, date of sampling, name of sampling operator.

b) Bag filt¢r system: type of system, designed capacity of the system, total number of filter elements,
number] of blocks, number of elements in a block, arrangement of filter elements in the system

c) Materiall and properties of virgin filter medium: name of product (manufacturer, typé.offibre,[web,
scrim, fiibre material and diameter), surface processing, area mass, thickness, @i’ permeability,
tensile $trength in longitudinal and lateral directions, elongation ratio in longitudinal and ldteral
directigns.

d) Operating conditions of the bag filter System: operating temperaturésand pressure, gas|flow
rate (at|273,15 K, 0,101 3 MPa and dry condition), filtration velocity, @ctual operating time pince
installafion, dust (name, mean size, deviation, components), gas cemponents (CO,, CO, NO,J SO,,
HCI, COJHg, H,0, others).

e) Results|of the test:

1) Basjic data on the sampled element: location of the element (block number, address), size df the
element (diameter, length), date of last installationof the element: appearance (photo image).

2) Dugt deposited on the sampled filter elemént: mass per unit filter area, materiall and
conpposition.

3) Mean dust size and distribution: meanSsize, deviation.

4) Environmental conditions during the test: ambient (outdoor) temperature, ambient pressure,
relgtive humidity, weather.

5) Resjults:
i) [air permeability (Minber of measurement points, mean air permeability);
ii) [thickness (pumber of measurement points, mean thickness);

iii) | Tensile <strength (tensile rate, mean strength in longitudinal and lateral directions),
elongation ratio (mean ratio in longitudinal and lateral directions), others.

f) Other comments

10 © IS0 2021 - All rights reserved
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(informative)

Analysing filter media damage through fault tree analysis

1:2021(E)

(FTA)

Filter media damage mechanisms are complex and can be caused by many factors. To identify these
factors and understand how filter media can fail, FTA is utilized. FTA is a top-down, deductive failure

analysis in which an undesired state of a system is analysed using Boolean logic to combin
lowef-level factors. Figure A.1 shows an FTA for filter media damage.

e a series of

© IS0 2021 - All rights reserved
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al a2 a3 a4
|
all x1 a2l x2 b3 b4 x3 b5
D an T |
—
b1l b2 @ cl @ c2 @ x21
= ~ P

Key

5
) @

or

and

El top level - damaged filter ai second level - type of damage
bottom (fourth) level - filter system
bi ci | third level - underlying causéwof'damage @ characteristics leading to the underlying
cause of damage
a filter media damage b1 jet airflow erosion
al aerodynamic damage b2 dusty gas erosion of filter media
a2 mechanical damage b3 acid or alkali corrosion
a3 chemical daimage b4 oxidation and hydrolysis
a4 thermaldamage b5 too high temperature
all aerodyiiamic damage factors cl acid and alkali substances in gas
a2l niechanical damage factors c2 high concentration of 0,, and H,0
d gac tammnaratiien o aoid Aoz noint
& sas-temperature<acid-dewpeint
x1 weak anti-erosion capability x11 Eggéswn between bag and bag/wall/bag
X2 weak resistance to mechanical damage x12 scratching during installation
. stamping and pressing during bag
x3 poor heat resistance x13 installation/storage/transportation
x4 weak acid and alkali resistance x14 gas containing acid or alkaline substance
x5 weak resistance to oxidation and hydrolysis x15 low gas temperature
X6 improper installation of injection pipe x16 weak heat preservation of filter box
x7 unprotected pocket for filter media x17 large excess air coefficient
x8 high concentration air flow of box inlet x18 excess water In the bag filter, usually
condensation
12
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uneven airflow distribution between

x9 chambers x19 flue air leakage
abrasion between bag and bag/bag cage/ boiler failure leading to high dust
x10 x20
chamber temperature
x21 cooling measures failure

Figure A.1 — FTA of filter media damage

© IS0 2021 - All rights reserved 13
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Annex B
(informative)

Example of test report

Table B.1 shows an example of a test report. Table B.2 shows an example of a data sheet for collecting

raw data.

Table B.1 — Example of a test report

1 - Facility

Name of company:

Date of sampling:

Address: |

Name of sampling operator:

2 - Bag filter system

Type of systetln:
(with or withdut baffle plate)

Designed capjcity of the system: (m3/h)

Total number|of filter elements:

Number of blgcks:

Number of eldments in a block:

Arrangement of filter elements in the system (figlire)

3 - Material 9nd properties of virgin filter medium

Name of prodpict:

Manufacturer:

Type of fibre:

Web front side

Fibre materia]:

Fibre diametqr:

Web rear side

Fibre material:

Fibre diametqr:

S€rim

Fibre materia]:

Fibre diametd

3

Appearance (Photograph)

Surface procefssing:

Magnification:

Area mass: gm

ML £ 3
INAIIIT UL TITICTT UDLU}JC.

Thickness: (mm)

Air permeability: m3/(m? s)

at Ap: (Pa)

Tensile strength in longitudinal direction:

(width) mm

(\)

Tensile strength in lateral direction:

(N\)

(width) mm

Elongation ratio in longitudinal direction: | %

Elongation ratio in lateral direction: | %

4 - Operating conditions of the bag filter system

(K)

Operating temperature:

Operating pressure: | (MPa)

(m3/h)

Gas flow rate:

(at 273,15 K to 0,101 3 MPa and dry condition)

(m/s)

Filtration velocity:

Actual operating time since installation: | (months)

Dust name:

(kg/m?)

Dust concentration: |

14
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Dust mean size: (pm) | Deviation: (um)
Dust components:
CO,: %|CO: %|NO,: %
Gas components: SO, % |HCI: % |Hg: %
H,0: % |Others: %
5 - Results of the test
5.1 Basic data on the sampled element
Locatjen-efthe-element—BlockN- I I" | Column:
Size of the element: Diameter: | (mm) | Length: (mm)
Date ¢f last installation of the element: |
5.2 Dpist deposited on the sampled filter element
Mass per unit filter area: (g/m2)|Material and composition:
Mass pefore cleaning: (g/m?2)|Mass after cleaning: (g/m?2)
Analysed by: | (method and namg of analyser)
5.3 Mean dust size and distribution
Meansize: (um) | Deviation: | (um)
5.4 Environmental conditions during the test
Ambig¢nt temperature: (K) [Ambientpressure: (MPa)
Relative Humidity: % |Weather:
5.5 Results
a) Upper part
Meanair permeability: m3/@n? s) |at Ap: (Pa)
Measyrement area: (cm?)
Number of measurement points: |
Mean [thickness: | (mm)
Number of measurement points: |
Tensile strength (Tensile rate: 100.mm/min):
Mean|strength in longitudinahdirection:
(N) | (width) mm
Mean|strength in lateraldirection:
(N) | (width) mm
Elongption: Appearance (photo image)
Meanl|in longitudinal direction: % [Magnification:
Mean|ip-ateral direction: % |Name of microscope:
© IS0 2021 - All rights reserved 15
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Table B.1 (continued)

5.5 Results

b) Middle part

Mean air permeability:

m3/(m? s)

at Ap: (Pa)

Measurement area:

(cm?)

Number of measurement points: |

Mean thickness: | (mm)

Number of measurement points: |

Tensile streng

th-{Fensilerate— 100t

Mean strengt

nin longitudinal direction:

(N)

(width) mm

Mean strengt

h in lateral direction:

(N)

(width) mm

Elongation:

Appearance (photo image)

Mean in longi

fudinal direction:

%

Magnification:

Mean in laterd

| direction:

%

Name of microscope:

c) Lower par

E

Mean air perq

heability:

m3/(m? s)

at Ap: (Pa)

Measurement

area:

(cm?)

Number of md

asurement points: |

Mean thickne

RS |

(mm)

Number of mg

asurement points: |

Tensile streng

th (Tensile rate: 100 mm/min):

Mean strengt

h in longitudinal direction:

(N)

(width)imm

Mean strengt

h in lateral direction:

(V)

(width) mm

Elongation:

Appearance (photo image)

Mean in longi

fudinal direction:

%

Magnification:

Mean in later

| direction:

%

Name of microscope:

6 - Other con

nments

16
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Annex C
(informative)

Example of test results

Table C.1 shows an example of test results. Table C.2 shows an example of a data sheet for collecting raw

data that is filled in.
N
Table C.1 — Example of test results Q‘l,
(@)
1 - Facility nN v
Name of comp4gny: FP Optimum Inc Date of sampling: 14,4@‘2018
Address: | 13 Long St., Yoville, ND 54321 Name of sampling operator: WMarcos
2 - Bag filter system C\U
Type of system}: with baffle plate 040 OO0 O E O OcO
(with or without baffle plate) O O{? HONONORNONON J
Designed capagity of the system: 27 000 (m3/h) (QO (@] -3 Q1o O E O ORO
Total number df filter elements: 54 \Q O 4: 000,000
__________________ | R ——

Number of blodks: 9 2 \}OBO ol¥e SoNoRNoNG » o)
Number of elements in a block: 6 \\'Q (ONONE) ! O 00 E 000

N\
3 - Material and properties of virgin filter medium '\\Q\

PPS

Name of produft: e
Manufacturer: Filterman Ltd. ’\L.\'
Type of fibre: r‘\\\)
Web front side L .V
Fibre material; PPS f'\$\
Fibre diameter 15,0 um QV
Web rear side. ()
Fibre material PPS O\\VJ
Fibre diameter [I’m
__Serim
Fibre material; é\) PPS
Fibre diameter ,(?‘\ 15,0 um
Surface proces si@\ NO

Magnification: x 1 000

Area mass: 0,650 (kg/m?2) Name of microscope: Hitachi, JSM-5600
Thickness: 1,8 (mm)

Air permeability: 13,85 m3/(m?s) at Ap: 125 (Pa)

Tensile strength in longitudinal direction: 307,5 (N) 25 (width) mm
Tensile strength in lateral direction: 997,5 (N) 25 (width) mm

Elongation rati

o in longitudinal direction:

22 %

Elongation ratio in lateral direction:

42,3 %

18
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