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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

The main purpose of using dust collector systems is to separate dust particles from dirty gases. The dry
type filtering dust collectors, bag filter systems are one of the most widely used industrial dust collectors
such as municipal garbage incinerators, coal fired boilers, iron makings, cement factories, power plants,
etc. They are also used to improve the local working environment where dust is emitted. For the bag filter
systems, the operations to collect the dust particles at the surface of the filter for relatively long periods,
and to remove the accumulated dust on the filter away instantaneously are conducted. Therefore, the dust
particles are collected inside the filter immediately after the dust removal operation until the dust layer is
completely formed on the filter and particle collection on the filter surface begins. Therefore, their most
important performances, filtration efficiency and pressure drop depend upon the characteristics of the

filter medit

um installed in them.

Such as no
fibre size

medium (p
position of]
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Test method for the evaluation of permeability and filtration
efficiency distribution of bag filter medium

1 Scope

This document specifies a measuring method for the distribution of thickness, area mass, gas permeability
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4 Determination of sampling

4.1 General

As explained in Annex A, as the number of sample sheets increases, the accuracy of the non-uniformity
measurement improves. The number of sample sheets corresponding to the required reliability shall
be specified. Since the position of the sample sheets in the roll of the filter medium directly influences
the obtained distribution for each measurement item, it shall be specified. As the specimen strip size for
each measurement item decreases, the non-uniformity on smaller scales is measured. Hence, they shall be
specified. Since reducing the sample sheet size also yields more localized distributions with finer resolution,
it shall also be standardized.

4.2 Collection position, size and shape of representative sample sheets

Figure 1 sH
taken from

The lateral
of sample

number of
remaining
The size of

ows the position where sample sheets are cut from the filter medium roll. Sample_she
atleast 20 cm inside the end and both sides of the roll of the filter medium, and aVoid if

cheets which are taken from a roll in the lateral direction is defined-a$)5. When th
sample sheets are not obtained from the row closest to the end of the ffilter roll (firs
sample sheets shall be taken in the same way from the next farther-rew, more than 2

bts shall be
s selvedge.

distance between the sample sheets shall be atleast 50 cm equally spaced.I'ite maximiyim number

e required
t row), the
) cm apart.
ment items

the sample sheet shall be more than 30 cm square (30 cm x 30.cni). All the measure

are tested pequentially on one specimen strip cut out from each taken sample sheet.

Dimensions in|centimetres

l_&

r

e
s

"

—.=

1

(e

N

A

> 20

Key
1 filter rqll 4 2ndrow
2 five sampple sheets from one roll 5 1strow
3 less than five sample sheets from one row 6  sample sheets larger than 30 cm square

Figure 1 — Position to take sample sheets from the filter medium roll

4.3 Number of representative sample sheets

As the number of sample sheets increases, the reliability of the measured results increases, and the
confidence interval decreases. Therefore, it is preferable to collect more sample sheets and evaluate each
measurement item. However, as an increase in the number of sample sheets results in an increase in cost,
the necessary and sufficient number of sample sheets shall be determined from the sample survey theory
explained in Annex A. Namely, at least 15 sample sheets shall be sampled per lot.

© IS0 2024 - All rights reserved
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The selection of filter rolls to take sample sheets from one lot is shown in Figure 2. To evaluate the
longitudinal variance, at least three rolls shall be selected evenly for each lot of the filter medium, and the
number of sample sheets allowed to be taken from a roll is limited to five, respectively.

3
2 2
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=
=
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Key
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5 Preparation of specimen strips

5.1 Gen

A specimen strip to measure all three evaluation items (thickness, area mass, gas permeability) §

out from e

5.2 Stan

The atmos
atmospher
between t
equator, a {

5.3 Con

im of five sample sheets per roll (sample sheets of larger thah.30 cm square)

11
t least three filter rolls per lot

Figure 2 — Number of sample sheets to be agquired per lot of the filter medium

bral

hich sample sheet taken.

dard atmosphere for conditioning and testing

phere for conditioning and testing specimen strips shall be defined according to 1S(
e has a relative’ humidity of (65 * 2) % and a temperature of (20 + 2) °C. In tropi
he Tropic.of~Cancer (23°26'22" N) and the Tropic of Capricorn (23°26'22" S), cent
emperature of 27 + 2 °C may be used, subject to the agreement of the interested partie

litioning of specimen strips

%4\/‘

hall be cut

139. This
ral regions
red on the
S,

Before measurement, specimen strips shall be brought into equilibrium with the standard atmosphere for
testing by exposing them to this atmosphere in a tension-free condition. Equilibrium is considered to have
been reached when the difference between successive weightings carried out at intervals of at least 2 h does
not exceed 0,5 % of the final mass of the filter medium when conditioned in this atmosphere according to
ISO 3801. The exposure time shall be a maximum of 8 h.

5.4 Size

of specimen strips

A 30 cm square (30 cm x 30 cm) specimen strip shall be cut out from the centre of the taken sample sheet. In
cases where 30 cm square is not appropriate for the measurement, an alternative length square of 15 cm to

40cmora

circular specimen strip of 8 cm to 23 cm diameter may be chosen.

© IS0 2024 - All rights reserved
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6 Measurement method - Thickness

6.1 General

Thickness of the filter medium is defined as the perpendicular distance between two reference plates
exerting a certain pressure. The thickness of a specimen strip shall be measured as the distance between
the reference plates on which the specimen rests and a parallel circular presser-foot that exerts a specified
pressure on the area of the textile under test. A test specimen strip shall be placed between two reference
plates which exert a known pressure on the specimen. The perpendicular distance between the reference

plates is measured and recorded after a specified period.

6.2 Apparatus

Metrologic|

al confirmation of the test apparatus shall be carried out in accordance with ISO 1001

6.2.1 Thlickness tester

The necesf
accordancd

ary elements and recommended dimensions to be used with the thickness tester
with ISO 5084.

6.2.2 Thiickness gauge

The thickn

of 0,01 mn1.

6.3 Prog

The thickn
shall be m¢
tester and
Recommer
these spec
exerting pJ
the accura
strip size f
where this
(10 cmto 3

7 Meas

7.1 Gen

The area nj
filter medi

bss gauge shall be able to measure and register the distance‘bgtween the two plates to g

edure

ess at three points equally spaced on both diagonals of the specimen strip (total f]
pasured under exerting the specified pressure after the specified period and using th
the thickness gauge. As shown in Annex C, thickness can depend on the exerteqg
ded period and exerting pressure are*30 + 5) s and (1 = 0,01) kPa, respectively. In c
fications are not appropriate for theimeasurement, an alternative period of more th4
ressure of less than 15 kPa can bé.chosen. The arithmetic mean of the measured thig

pr the thickness measurement is 30 cm square (30 cm x 30 ¢cm), according to ISO 50§
specification is not appropriate for the measurement, an alternative size of 10 cm to 30
0 cm x 10 cm to 30 cm)‘may be chosen.

urement method - Area mass

bral

T~

shall be in

naccuracy

ive points)
b thickness
| pressure.
hses where
n 10 s and
knesses in

Cy of 0,01 mm shall be defined as the thickness of the specimen strip. Recommended specimen

4. In cases
cm square

ass,(inass per unit area) shall be determined by exposing the specimen strip taken fr
Lm. Specimens of known dimensions are then taken and weighed and the mass per

calculated

sampled

:I:nit area is

7.2 Apparatus

Metrological confirmation of the test apparatus shall be carried out in accordance with ISO 10012.

7.2.1 Precision balance

The precision balance shall be able to determine the mass of pieces with the accuracy of 0,2 % of the
determined mass. An accuracy of 0,001 g is required.

© IS0 2024 - All rights reserved
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7.2.2 Calibrated rule

The calibrated rule shall be guaranteed even to the milli-meter order.

7.3 Procedure

The mass of the specimen strip shall be measured to an accuracy of 0,001 g, ensuring that no loss of threads
occurs. From the mass and the area of the specimen strip, the area mass (mass per unit area) of the filter
medium shall be calculated to an accuracy of £0,01 g. Recommended specimen strip size for the area mass
measurement is 10 cm square (10 cm x 10 cm), according to ISO 3801. In cases where this speculation is not
appropriate for the measurement, an alternative size of 10 cm to 30 cm square (10 cm to 30 cm x 10 cm to
30 cm) may be chosen.

8 Measurement method - Gas permeability

8.1 General

The rate of flow of air passing perpendicularly through a given area of fabric speeimen is megsured at a
given pressure difference across the fabric test area over a given time period.

8.2 Apppratus

T~

Metrologicil confirmation of the test apparatus shall be carried outin accordance with ISO 1001

8.2.1 Circular specimen holder

The circular specimen holder shall have an orifice to carryeut the measurement on the specifiefl test area.
The tolerance on the test area shall not exceed +0,5 %.

8.2.2 (Clamping device

The clamping device shall secure the specimen.strip without distortion.

8.2.3 Gulard ring device

The guard [ring device may be used'with the clamping device as an option to prevent leakage.

8.2.4 Pressure gauge or nianometer

The pressyre gauge or manometer shall be connected to the test head to indicate the pressure drop across
the test ar¢a of the specimen strip with an accuracy better than 2 %.

8.2.5 BlIwer, fan or pump

The blower opump shall draw the steady flow of air for adjusting the flowrate to produce a pressure drop
across the specimen strip of between 50 Pa and 500 Pa at controlled temperature and humidity through the
specimen holder.

8.2.6 Flowmeter, volumetric counter or measuring aperture

Flowmeter, volumetric counter or measuring aperture shall indicate the rate of air flow with an accuracy
better than +2 %.

8.3 Procedure

The gas permeability at the centre of the specimen strip shall be measured. The specimen strip shall be
mount in the circular specimen holder with sufficient tension to eliminate wrinkles, if any, taking care that

© IS0 2024 - All rights reserved
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the fabric is not distorted in its own plane. The suction fan or other devices to force the air through the
specimen strip shall be started and the flow rate of air shall be increased gradually adjusted till the specified
pressure drop is achieved across the test area of the specimen strip. The air flow rate shall be recorded until
steady conditions are achieved.

Recommended test surface area and pressure drop are 20 cm? and 200 Pa, respectively. In cases where these
speculations are not appropriate for the measurement, an alternative test surface area of 5 cm?2, 37 cm?,

50 cm? or 100 cm? and pressure drop of 50 Pa, 125 Pa or 500 Pa may be chosen.

9 Meas

urement method - Filtration efficiency (option)

Since the filtration eff1c1ency of the f11ter medlum is one of the most 1mportant evaluatlon 1nd1ces of filter

performan e dasurement
kness, area

efficiency

dlstributio . Therefore, the filtration efficiency measurement is optional item in this docurhent. It s desirable
to measurg¢ the filtration efficiency under the condition equal to the pressure drop used'to meadure the air

permeabili

10 Orde

The measy
thickness,

y.
r of measurement sequence

hrea mass, and gas permeability shall be measured in this@nder.

rement items that require a larger area of specimen stripshall be measured in order. That is,

11 Expression of distribution of each measurementitem
The mean,|standard deviation and 95 % confidence interyval of the mean for each measurement fitem of the
whole filter medium is calculated based on this theory from the measurements of the sample gheets. The
mean valu¢ of a measurement item for the whole filter'medium X is equal to its mean value for the sample
sheets X . The standard deviation of a measurement item for the whole filter medium s is obtdined as its
unbiased sfandard deviation for the sample sheéts as shown in Formulae (1) and (2),

= 1 N n

X= n i ki (1)

2_ 1 o =

st 2)
where, n is|the number of sample sheets, x; is the measurement value of sample sheet i.
95 % confldence interval of the filter medium mean, which indicates the validity of the sampl¢ survey, is
obtained fiom Formula (3):

~ P _ /57

X ~tosjatali)\|—— <X <X +lo5/a(n-1) ()

where, tg5/5(,-1) is the value in the student’s ¢ distribution with “n-1 degrees of freedom” at which the upper
probability is equal to 95/2 (t value).

The theory of sample surveys based on a normal distribution should be referred to in Annex A. As shown
in Annex B, the relationship between the number of specimen strips and the measurement error for each

evaluation

item of the various filter medium should be confirmed.

© IS0 2024 - All rights reserved
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12 Test report

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

a)
b)

9

d)

f)

g)

h)

Facility: name of company, address, date of the test, name of a tester.
Reference to this document, i.e. ISO 23742:2024.

Material and properties of filter medium: name of product, type of fibre, web, scrim, fibre material and
diameter, surface processing.

Manufacturing conditions of filter medium: name of manufacturer, address, manufacturing date, length
and width-of gne filter rn”’ and number of filter rolls per lot

Sampling conditions: lot no. selected for sampling, roll no. selected for sampling, number, of filter rolls
selectgd for sampling per lot, number of taken sample sheets from one filter roll, the totalnumber of
taken sample sheets from one lot, dimensions of sample sheet.

Test cqnditions: ambient conditions for testing (temperature, humidity, pressute) for each mgasurement
item, dimensions of specimen strip for each measurement item, waiting period“and applied pfressure for
thicknpss measurement, test surface area and pressure drop for gas pernieability measuremgnt.

Resultp of the test: normal distribution approximation of each measurement item for filt¢r medium,
mean and standard deviation of each measurement item for filtersedium, 95 % confidence|interval of
the mdan for filter medium, maximum and minimum values of each measurement item.

Other comments: any deviations from the procedure, any untisual features observed.

© IS0 2024 - All rights reserved
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Annex A
(normative)

Sampling survey theory based on normal distribution

When it is assumed that a certain variable of the statistical population is expressed by a normal distribution,
a method of estimating the mean and variance of the statistical population using values obtained from the
sample within a certain interval is called “interval estimation”. This interval is called a “confidence interval”.

e value of the population (population mean) X is equal to the average value of thesz
Formula (A.1), and the variance of the population (population variance) is alsoleq

The averag
shown in |

unbiased viariance of the sample s2 calculated from Formula (A.2).

= 1 ' n

X= ;A—l i=1i

2_ 1 o o2

S =17 izl(xi X)
where, n is|the number of samples, x; is the variable of the sample i, reSpectively.
When the ¢onfidence coefficient is , 100 (1-a) % confidence intetval CI of the population mean
from Formpla (A.3).

5‘2

2
S s
p(n-1)\ X<X+ty on1)

Xty

where, £,/

probability is equal to /2 (t value) and is defined by Formula (A.4).

T

t=

|
i

In general,jmore than 30 samplés are necessary to conduct highly accurate specimen surveys.

When the number of populations is larger than the number of samples, the theoretical necessaryj

samples nr is given by Fermula (A.5):
A 2
Y, kj 5
nn=|—4+— | §
CI
where k]- islehe-eriticat-value-ofthe-normal-distribution-atf Yo-significantievel- =196, =25

© IS0 2024 - All rights reserved
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Annex B
(informative)

Analysis example of measurement results

B.1 Area mass

Figure B.1 shows an area mass distribution and approximation by a normal distribution of a filter medium.

Y

99,51
99

95
90

80 |-
70
60 |
50 -
40 |-
30 |
20 |

10

=.“l'

°

| | | | | | | |
680 710 740 770 800 830 860 890 920 X

Key
X  areamjss (g/m?)
Y fractior|1 %)

NOTE Figure B.1 is prepared based on data from 220 sampled sheets, and the size of specimen strip is 7 cm square.
Figure B.1 — Area mass distribution and approximation by a normal distribution of a filter medium

Figure B.2 shows relationship between number of sample sheets and measurement error of mean for area
mass distribution obtained from the approximation by a normal distribution as shown in Figure B.1.
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0,08

0,06

0,04

0,02

Key
X  numbe
Y CI/meg

A meand

Figure B,

5 10 15 20 25 30 X

o

I of samples [-]
n[-]
f raw fabric = 773,6 g/m?

2 — Relationship between number of sample sheets andmeasurement error of
mean) for area mass distribution

The measurement and analysis results are the following:

Mean of
Standay
Maximu

Theoref

Theoref

B.2 Gas

Figure B.3

the filter medium = 773,6 g/m?

d deviation of the filter medium = 45,14 g/m?

m area mass = 903,6 g/mZ, minimum-area mass = 681,6 g/m?
ical necessary number of samples)= 9,1

atmeasurement error (Cl/mean) = +5 %, significant level = 1 ¢

ical necessary number, 0f'samples = 1,3

at measurement error (Cl/mean) = +10 %, significant level = 5
permeability
hows-agas permeability distribution and approximation by a normal distribution of a filt

nean (CI/

%)

er medium.
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99,51 q

95 |-
90 3

80 %
70
60
50 | | _
40 |
30
20

10

Key
X gas perjmeability [cm/s]
Y fraction [%]

NOTE Higure B.3 is prepared based on dataxfrom 220 sampled sheets, and the test surface area is B7 cm?2. The
pressure drpp was set to 125 Pa.

Figure B.3 — Gas permeability-distribution and approximation by a normal distributjon of a
filter medium

Figure B.4|shows relationship between number of sample sheets and measurement error of mean for gas
permeability distribution'ebtained from the approximation by a normal distribution as shown in|[Figure B.3.
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0,15

0,1

0,05 *

0 5 10 15 20 25 30 X

Key
X numbef of samples [-]

Y CI/megn [-]

A mean df the raw fabric=9,53 cm/s

Figure B4 — Relationship between number of sample sheets andmeasurement error of mean (CI/
mean) for gas permeability distribution

The measurement and analysis results are the following:

Mean of the filter medium = 9,53 cm/s

Standaild deviation of the filter medium = 1,52 cmy/s

Maximym gas permeability = 12,97 cm/s, minimum gas permeability = 6,38 cm/s
Theorefical necessary number of samples)= 67,7

atmeasurement error (Cl/mean) = +5 %, significant level = 1 %
Theoretical necessary number, 0f'samples = 9,8

at measurement error (Cl/mean) = £10 %, significant level =5 %
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Annex C
(informative)

Example of relationship between exerting pressure and thickness

distribution

Figure C.1 shows relationship between exerting pressure and mean and standard deviation for thickness
distribution. As the exerting pressure increases, the mean of the thickness decreases and its standard

deviation ificreases. Above an exerting pressure of 10 KPa, [ittle pressure dependence 1s observed.
Y Z
3 0,09
- &o>——————9 =
2,5l -
-.—H] -
: R - 4/
2 % B S — 0,06
151
1 I_!—._ ————————————————— —0.03
- XV u '
0,5
0_|||||||||||||||||||||||||||||0
5 10 15 20 25 30 X
Key
X exerting pressure [kPa]
Y ayerage filter thickness [mm]
Z sftandard deviation of thickness [mm]
—@— ayerage thickness-offilter B —O—  standard deviation of thickness of filtdr B
—-— ayerage thicknessof filter C —{-}— standard deviation of thickness of filtdr C
Figure C.1—"Relationship between exerting pressure and mean and standard deviatipn for
thickness distribution
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Annex D
(informative)

Example of a test report

Table D.1 shows an example of a test report.

Table D.1 — Example of a test report

1- Facility

Name of company:

Date of test:

Address:

Name of tester:

.

2 - Materigl and properties of filter medium

A

Name of prpduct:

Surface processing:

Type of fibre:

0’
@)

Web front side

rA
x\"S’crim

Fibre material:

Yarn material: (O)

<

Fibre diamé¢ter:

[pm]

: \}
Yarn dlamete%O

[pm]

Web rear side

Fibre material:

Fibre diame¢ter:

[pm]

X
N

&

3 - Manufacturing conditions of filter medium

D

Name of mgnufacturer:

Wanufacturing date:

Address:

Filter roll

Length:

Width:

Number per lot:

4 - Sampling conditions

Lot no. for §ampling:

Roll no. for sampling:

Dimensiong of sample:

~

X [cm?2]

Number of filter rolls us

sampling per lot:

Number of faken sampl

s\from one filter roll:

Total number of 'gﬁ’samples from one lot:

5 - Test coyldliﬁq}ﬁ

| 2 Thickness measurement

Area mass measurement

Ambient temperature:

Ambient temperature:

Ambient humidity:

Ambient humidity:

Ambient pressure:

Ambient pressure:

Dimensions of specimen:

Dimensions of specimen:

Waiting period:

Applied pressure:

Gas permeability measurement

© IS0 2024 - All rights reserved
14



https://standardsiso.com/api/?name=eb83f97304cd23f1963a8e5f27cf57b7

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Determination of sampling 
	4.1 General 
	4.2 Collection position, size and shape of representative sample sheets 
	4.3 Number of representative sample sheets 

	5 Preparation of specimen strips 
	5.1 General 
	5.2 Standard atmosphere for conditioning and testing 
	5.3 Conditioning of specimen strips 
	5.4 Size of specimen strips 

	6 Measurement method - Thickness 
	6.1 General 
	6.2 Apparatus 
	6.2.1 Thickness tester 
	6.2.2 Thickness gauge 

	6.3 Procedure 

	7 Measurement method - Area mass 
	7.1 General 
	7.2 Apparatus 
	7.2.1 Precision balance 
	7.2.2 Calibrated rule 

	7.3 Procedure 

	8 Measurement method - Gas permeability 
	8.1 General 
	8.2 Apparatus 
	8.2.1 Circular specimen holder 
	8.2.2 Clamping device 
	8.2.3 Guard ring device 
	8.2.4 Pressure gauge or manometer 
	8.2.5 Blower, fan or pump 
	8.2.6 Flowmeter, volumetric counter or measuring aperture 

	8.3 Procedure 

	9 Measurement method – Filtration efficiency (option) 
	10 Order of measurement sequence 
	11 Expression of distribution of each measurement item 
	12 Test report 
	Annex A (normative)  Sampling survey theory based on normal distribution 
	Annex B (informative)  Analysis example of measurement results 
	Annex C (informative)  Example of relationship between exerting pressure and thickness distribution 
	Annex D (informative)  Example of a test report 
	Annex E (informative)  Example of a test report with measurement results 
	Bibliography 

