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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 1SO
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 wark SO collaborates closely with the
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan

Standard requires approval by at least 75 % of the member bodies casting-a vote.
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oduction

Cleanable filters are usually employed for the separation of particles from gases containing dust
concentrations in the range of some hundred milligrams per cubic metre up to some hundred grams per cubic
metre. Depending on the inlet dust concentrations concerned, a dust cake is more or less rapidly formed upon
the surface of the filter medium which is periodically removed in order to maintain the filtration process. With
most filters in use at the time of publication, this is usually accomplished by injecting a pulse of compressed
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Thergfore there is a demand for improved methods for the’characterization and evaluation of cl

medi
term

This
JIS Z

bm the clean-gas side, i.e. inside the filter bag or cartridge. The design service life ofith
cessive rise in residual pressure drop for the cleaned filter and a low cleaning frequency, res

Ligh extensive investigations have been carried out concerning the operating(conditions 3

and cleaning systems as well as the design and selection of the filter media‘(References
yout and operation of bag filters are still extensively based on data which were empiricall
trial-sized installations or pilot plants.

systematic characterization and evaluation of filter media with(respect to their releva
tional properties (filtration and cleaning behaviour) and emission, in addition to their well-d
rties, are still a major problem not only for the developers and'manufacturers of filter medis
Ffoducers and users of filter installations.

h. This demand concerns data allowing statements>about the filtration properties of a me

International Standard is based ~on VDI 3926 Part 1:2004[13], ASTM D683
8909-1:2005[10] and GB/T 6719:2009[¢].

ese filters is

ly 2 years to 4 years. They provide clean-gas concentrations of some milligrams per gubic metre without

pectively.

nd design of
[14] to [17]),
y obtained in

nt long-term
efined textile
, but also for

eanable filter
fium in long-

pperation, which exceed the data supplied by filter'media manufacturers about the non-dust¢d material.

0-02:200818],
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Air quality — Test method for filtration characterization of

cleanable filter media

1 $cope
This
pulse
appli
inforr

nternational Standard specifies a standard reference test method for the comparative ‘charg
-jet cleanable filter media, to be used in filter elements (e.g. bag filters, pocket filters, ca
bd in dry gas cleaning under standardized test conditions. The main purpose of testin
hation about both the operational performance and the particle emission of cleanable filter m

It sh
herei
a candidate apparatus to become an equivalent apparatus, a comparison has to be perforr
standard reference apparatus according to a specified procedure (6.%) The test procedure, the ¢
of the required test facility, and the test conditions, as well as the evaluation and presentation g
are specified.

buld be noted that while one test apparatus and operating method has/been chosen a

The fesults obtained from this test method are not intended, for prediction of the absolute perforr
scald filter facilities. However, they are helpful for the selection and development of appropriate ¢
media and the identification of suitable operating parameters.

Addit
acco
bag |

onal tasks such as verifying filter media concerning PM, 5 emissions, the classification of di
ding to their filtration performance or the'cleanability and durability of filter elements (i.e.
fetime) can be addressed using the testimethod specified.

2 Terms and definitions

For tihe purposes of this document, the following terms and definitions apply.

21
aerosol
suspgnsion in a gaseous medium of solid particles, liquid particles or solid and liquid partic
negligible falling velocity

[1ISO p225:1994[2], 3.2]

cterization of
tridge filters)
g is to gain
edia.

nd described

n, it is recognized that other apparatus and operating arrangements can-be found acceptabl¢. In order for

ned with the
haracteristics
f the results,

nance of full-
eanable filter

ferent media
projection of

es having a

2.2

ageing
(air quality) process applied to a filter medium to simulate long-term filter operation

NOTE Examples of changes in process behaviour are pressure drop and cycle time.

23

filter face velocity

flow rate (under operating conditions) of gas through the exposed filter area divided by that area
NOTE 1 Other frequently used terms are: air-to-cloth ratio and gas-to-cloth ratio.

NOTE 2
units are metres per minute or feet per minute (deprecated).

© 1SO 2011 — All rights reserved
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24

calibration

(air filtration characterization) comparison of a measuring device (e.g. an optical particle counter) with another
instrument for reference measurements using, for example, a reference test aerosol with the objective of an
exact determination of an experimental parameter

25
clean gas
gas flow exiting the filter

2.6
cleanable filtermedium
filter medium| whose aerodynamic and particle collection characteristics are regeneratable or recoverable

2.7 Particle concentration

271
particle nunjber concentration
(air filtration ¢haracterization) total number of particles per carrier gas volume

NOTE Particle number concentration is expressed in particle numbers per cubic metre or reciprocal cubic metrgs.

2.7.2
particle mags concentration
total mass of| particles per carrier gas volume

NOTE Particle number concentration is expressed in grams per cubi¢/metre.

2.8
cycle time
(air quality) time between two cleaning pulses under defined operational conditions

29
detection limit of the clean gas concentration
(air filtration| characterization) minimum cohcentration in the clean gas which can be unambiguously
determined Hy the described gravimetric method

210
dirty gas
dust-loaded gas which is fed into\the inlet side of the filter

2.11
dispersion gir
gas flow necgssary for'the dispersion of test dust, i.e. for the transformation of test dust into an aerosol

NOTE Digpefsion air needs to be dry, oil-free, and at constant temperature and gas flow rate.

212
dust collection efficiency
mass of particulate material collected by the filter divided by the mass of inlet particulate material

213

equivalent particle diameter

(air filtration characterization) particle size obtained on the basis of a specific method of measurement, and
expressed in terms of the diameter of an “equivalent” sphere for that respective method

NOTE 1 Examples of specific measurements are: projected area, surface area, volume, mass, settling velocity or
relaxation time, electrical mobility, scattered light intensity, and diffusion rate.

NOTE 2 It is in the nature of this definition that different measurement methods can produce equivalent diameters
which do not necessarily coincide. Some of the relevant equivalent diameters are defined in 2.14 to 2.16.

2 © 1SO 2011 — All rights reserved
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214

aerodynamic diameter

(air filtration characterization) measure of size for a particle of non-defined shape and density defined on the
basis of settling velocity or inertial behaviour (both lead to the same equivalent diameter), which is also
relevant for the separation behaviour of particles by inertial effects

NOTE 1 The aerodynamic diameter is based on an equivalent sphere of density p=1 000 kg/m3.

NOTE 2  Typical measuring methods employ impactors or particle classifiers.

215
equivalent light-scattering particle diameter
mealure of size Tor a particle of non-defined shape obtained on the basis of the scatiered Night sﬁ;nal detected

by an optical particle counter, reflecting the diameter of an equivalent sphere of the aerosol*(usually latex
partigles) used for the calibration of the measuring device

216

volume equivalent particle diameter

diamegter of a sphere of the same volume as the unknown particle

217

exposed filter area

crosg-sectional area of a filter medium which is directly exposed to th€ gas flow during the test

218

feed [rate stability

meagure of the degree of deviation of mass flow rate of the solid from the nominal value

NOTE The value obtained for the feed rate stability depends on the duration of the measurement, which itself can

vary qJubstantially from case to case (short or long time feeding).

219
filter|face
upstream side of the filter medium where.the dust is deposited during operation

2.20
filtermedium
matefial separating particulate-material from gases characterized by its separating structure and)its structural
and/qr textile-technological characteristics

2.21
filtration characterization
(air fijtration chardcterization) determination of certain aerodynamic behaviour of a filter medium|as it collects
and rejects particulate material from a moving gas stream by measuring parameters, including gressure drop
characteristic,xdevelopment of residual pressure drop, cycle time, residual dust loading, and dust gmission

222
nominalgas flow rate

(air quality) flow rate determined (for the most part by the manufacturer) for a filter medium to be tested

2.23

operating gas flow rate

flow rate existing at the current operating conditions relating to temperature, pressure, humidity, gaseous
composition or dust concentration

2.24
standard gas flow rate

flow rate under standard conditions, i.e. standard temperature, 7,, = 273,15 K (0 °C) and standard pressure,
pn=1013,25 hPa

NOTE Additional specifications, e.g. for the humidity of the gases, are indicated separately.

© 1SO 2011 — All rights reserved 3
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mixing section
part of the test apparatus (often the dirty-gas duct), which ensures that, over the duration of the test,
concentration and dispersion of the test dust in the gas stream (i.e. the test aerosol) remain constant and
homogeneous when arriving at the test filter

NOTE
parameters of
2.26
particle

(air filtration
transported i
NOTE Si

dimensions to

2.27

the dust generator and this can affect the uniformity of the dust distribution on the filter surface.

The particle size distribution and concentration can vary due to changes in the dust properties or in the device

haracterization\ small contiguous-obiect in the solid or liguid state of aggregation-that can be
b= J 1 gIJ b=

n the gas flow as a single unit

hce in practice particles very often present an irregular shape, it is difficult to assign simple geo
them. This problem can be bypassed by specifying an equivalent diameter for a particle.

particle separator

dust collecto
(air filtration

2.28

particle size)
(air quality) d

NOTE 1 Di
the distributio
relative to the
Xmin» @nd the
could be of us

NOTE2  Fu
exactly define
instance not s
or white light)

characterization) device for the removal of particles from a gaseous medium

distribution
orrelation between the quantity of the size fractions and particle size

stributions are not characterized adequately by only specifying the parameters characterizing the posi
such as median, mode or the mass median aerodynamic diameter. In addition, at least a specifi
idth of distribution is required for which the standardsdeviation of pairs of variables, such as the min

]S:/aximum, Xmax, Particle diameters or better (since;they allow a more precise measurement) xg o5 and

1%

rthermore, for the unambiguous evaluation:-of a distribution, the type of measured quantity needs
. Also, the equivalent diameter, the méasuring method and the test apparatus are to be specified. If
ifficient to state “optical particle counterwith 90° detection”. In this case, the nature of the light source
bind details of the shape of the measuring volume in the aerosol flow are missing.

Mmetric

ion of
Cation
mum,
X0,95

to be
is for
(laser

rticle

2.29

optical particle counter

OPC

optical particle size measuringrdevice with a fine classification according to sizes

2.30

photometer

(air quality) ¢ptical measuring device for the monitoring and the recording of relative fluctuations of pa
concentration and 'size distribution in the aerosol on the basis of multiple particle light extinction

NOTE Trc UuotT Uf d phUtUIIIGtGI fUI IGUUId;IIy VCJII;CJIt;UIIO Uf thU UUIIUUII:I C]t;\.lll ;III}J:;UO d \JUIIOtallt pai’tuul
distribution.

2.31

pressure drop
difference of the static pressures at the entrance and the exit of a delimited system exposed to a gas flow, in

this case the

NOTE
the system du

filter medium

ring steady state operation.

size

This pressure difference has to be maintained in order to convey a certain amount of flowing medium through

© 1SO 2011 — All rights reserved
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2.32

residual pressure drop

stable difference of the static pressures across the filter medium, determined shortly after its (pulse-jet)
cleaning

NOTE Since an online pulse-jet cleaning is a dynamic procedure, the time period between the cleaning by pressure
pulse and the reading of the residual pressure drop needs to be defined (e.g. 4 s). This can be done by comparing the
pressure drop immediately after the pulse-jet cleaning with the pressure drop that is reached when the dust supply is
disconnected.

2.33
repeatability conditions

obsefvation conditions where measurement results are obtained with the same method on _identical filter
media in the same test apparatus by the same operator using the same equipment within. 'short intervals of
time

NOTH 1  Adapted from ISO 3534-2:2006!", 3.3.6.

NOTH 2 Conditions of measurement include the same measurement procedure, same operators, same measuring
systen, same operating conditions and same location, and replicate measurements.on the same objectp over a short
period of time.

NOTH 3  The spread is determined from several repeated individual measUrements: the smaller the spregfd, the greater
the repeatability.

2.34
reprgducibility conditions
obsefvation conditions where measurement results areCobtained with the same method on ifdentical filter
media in different test apparatus with different operators using different equipment

NOTH 1  Adapted from ISO 3534-2:2006!"], 3.3.11.

NOTH 2 Conditions of measurement include- different locations, operators, measuring systems, |and replicate
measprements on the same or similar objects:

NOTH 3  The reproducibility of a filtentesting method, for example, can only be determined by a round roRjin test.

2.35
residual dust
partigulate matter remaining-on or in the filter medium after cleaning

2.36
test dust
(air quality) particulate matter with defined physical and chemical properties and particle size distiibution

2.37

weighing accuracy
d
specification for the balance supplied by the manufacturer relating to a certain measurement range.

EXAMPLE An analytical balance whose d=0,01 mg at a maximum range of 60 g. The weighing accuracy is
normally an integer multiplied by the detection limit of the instrument.

3 Gases and materials

3.1 Compressed air. The compressed air used by the dust feeder shall be dry and oil-free. It is suggested
to use a refrigerant compressed air dryer providing a constant water vapour dew point of 3 °C at 0,6 MPa.

© 1SO 2011 — All rights reserved 5
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3.2 Filter material for compressed air. The dehumidified compressed air should additionally be cleaned,
using a 2-stage filter, comprising a prefilter with pore size of 0,3 ym and a fine filter of 0,01 ym.

3.3 Test dust. Pural NF1) consists of boehmite, an aluminium-oxide-hydroxide [y-AlIO(OH)] mineral. The
mass mean particle size, xg 3, is about 4,5 ym (further specifications by the manufacturer are x4 3=1,2 ym,
Xgg 3 range, 15 ym to 20 ym, measurement by light diffraction spectrometry in aqueous suspension after 2 min
ultrasonic treatment). The manufacturer has specified this special fraction of the Pural product as being
suitable for testing filters, but does not guarantee the specifications on the particle size for each batch; they
are subject to variations in production and thus are nominal values. For each production batch they have to be
verified anew and selected especially for filter testing. Comparative tests shall always be done with the same
reference batch.

3.4 Filter Imedium for gravimetric clean gas measurements. Glass fibre filters should be, Usgd as
absolute filtefs to measure the particle mass content in the clean gas. They shall offer a separation-effidiency
of at least 99,95 % (e.g. according to EN 1822-1[6], H13: 99,95 % or equivalent).

When selecting an appropriate test method, practicability and flexibility of the filter tests were taken into
account. At the same time, the execution of the test should not be too time consuming and should be egsy to
handle. The pxperience over many years with existing filter testing methods sreferred to herein shows that the
results provide useful performance information about the comparability’yof different filter media yinder
prescribed standard conditions indicating the operating and separation béhaviour of various filter media during
practical use|(see Figure 1, References [3][4][12][18] to [23]).

The test method for filter media to be used in cleanable filters (e:g”bag filters, pocket filters, cartridge fllters)
was developgd with the application of these filter types in mind. It was designed so that the local filtratiop and
cleaning confitions of a filter element are simulated as exaetly as possible, in accordance with knowledge at
the time of publication. The loading of the filter sample\with the test dust is executed in a constanf and
reproducible|manner. The test is performed on flat, round samples of the test filter media in a laboratory filter
test apparatys.

During the tgst, the filter sample is exposed to\a)constant gas flow and a constant dust concentration. {When
the predetermined maximum pressure drop.is reached, a cleaning pulse is activated to remove the dust|cake
towards the firty-gas (upstream) side. The:cleaning pulse shall be a well-defined and reproducible pregsure
pulse leading to a uniform pressurization-across the exposed filter sample area.

The test filtef media are compared and assessed on the basis of the development of so-called charactgristic
filtration datq, which are the (shape of pressure drop curves, the development of residual pressure |drop,
filtration/cleahing cycle time] r€sidual dust cake mass, and dust penetration through the test sample.| Test
conditions arnjd materials_(e{g: test dust) for this method are specified exactly in this International Standardg.

5 StandTrd reference apparatus and procedure

5.1 General

The standard reference apparatus and the standard test procedure are chosen to ensure good reproducibility
and repeatability of the test. Figure 1 shows a schematic design of the standard reference apparatus.

1) Pural NF is the trade name of a product supplied by Sasol. This information is given for the convenience of users of
this document and does not constitute an endorsement by ISO of the product named. Equivalent products may be used if
they can be shown to lead to the same results.

6 © 1SO 2011 — All rights reserved
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To generate a dust-laden, dirty-gas flow, ambient air is first introduced into the vertical dirty-gas duct. Dust is
dispersed into this flow with the help of a dust feeder using dry and oil-free compressed air so that a uniform
dust concentration is attained over the entire filter face. Part of this dirty-gas flow is sucked through the filter
sample which is mounted flush with the duct wall. The dust forms a filter cake causing an increase in the
pressure drop. Once a predetermined pressure drop is reached across the filter sample, the test sample is
cleaned (dust cake removed) by means of a defined pulse of compressed air from the clean gas side without
interrupting the flow (online cleaning).

The removed filter cake, as well as any excess dust feed, is drawn vertically downwards with the flow. They
are collected in a reception space located beneath the dirty gas duct and in the dirty-gas backup filter to avoid
re-entrainment of dust and thus disturbance of dust concentration in the vicinity of the test filter sample during

filtratien-

The fest apparatus consists of the following main components:

a)
b)

c)

d)

e)

f)

9)
h)

a continuously and uniformly operating dust feeder positioned on a weighing system:;
a section at the dust inlet providing for mixing of ambient air and dust-laden gasfrom the dus

a vertical dirty-gas duct providing for a homogeneously distributed dust-and uniform flow tow
filter;

a concentration monitoring system comprising a photometer<forthe dirty gas directly ups
filter;

& cylindrical, horizontal clean-gas duct with the filter holder-mounted flush with the dirty-gas d

defined nozzle;

fransducers for the measurement_ef..gas temperature and static pressure in the dirty-g
differential pressure across the filter.sample;

4@ pump and control and measurement device for the gas flow through the filter;

a second flow extraction,at the bottom of the dirty-gas duct with a final dust filter as well 3
¢ontrol and measurement device.

[ feeder;

ards the test

tream of the

uct wall;

4 pulse-cleaning system, comprising a pressure, tank, a fast diaphragm valve and a blgpw tube with

a device for the mass-based determination©f the dust concentration in the clean gas (absolute filter);

as duct and

s a gas flow

© 1SO 2011 — All rights reserved
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horizontal|clean-gas duct FIRW dust flow rate measurement, indication and recgrding
vertical difty-gas duct KS signal generator and timer
dust contgdiner PDIRS+ differential pressure measurement, indication,
dirty-gas Backup filtér recording and switch gear (to trigger cleaning pplse)
test filter Jample;(free diameter 140 mm) PIC pressure indication and control
blow tube PIR pressure indication and recording
absolute f:tUI fUI UIdV;IIIUtI;b \Jcan-yaa IIIUabuIUIIIUIIt Q:R bUIIbUIItIat;UII IIIUGbuIUIIIUIIt, illd;bat;ull alld
compressed air tank (2,5 1/0,5 MPa) recording

diaphragm valve
ambient air inlet
clean purge air

compressed air 0,6 MPa
control and data acquisition system

industrial PC

mass flow controller

pump

temperature measurement, indication and recording

Figure 1 — Schematic presentation of the reference test apparatus
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5.2 Components of the standard reference apparatus

5.2.1 General

Components of a reference test apparatus are specified in 5.2.2 to 5.2.12. It is recognized that other
apparatus arrangements may be found acceptable. An apparatus will be considered to be equivalent when its
test results are equivalent to those of the standard reference apparatus. The equivalence requirements are

defined in 6.1.

5.2.2 Dust feeder and dust concentration

The

upstr
conc
the d

Hust feeding device (Reference [24]) shall assure an average dust mass concentration
pam of the test filter of 5g/m3 with a maximum deviation of +7 %. In addition, #three

List feeder shall be dry and oil-free (see also 3.1 and 3.2).

The
samf

bverage dust mass concentration shall be determined by weighing the dust'mass deposit
le over a fixed period of time and relative to the cleaned gas volume (see-also 5.6.6).

5.2.3| Dirty-gas concentration monitor
Cont
filter
repre
filter.
flucty

nuously monitor the uniformity of dust dispersion and dust coneentration in the dirty gas b
with an appropriate device such as a photometer. For the“positioning of the photomg
sentative location with respect to the monitoring of the dirty-gas dust concentration releva
Ensure that the integration period of the photometer does’not exceed a value of 10 s, so th
ations can still be resolved.

5.2.4| Dirty-gas duct

The dlirty-gas duct shall ensure that the dust-laden gas flow is transported to the filter medium u
consfant and reproducible manner. The dust concentration and formation of the dust cake
interfered with by the detachment or redispersion of the filter cake when cleaning the filter
tappings for pressure and pressure drep' measurement and one for temperature measuremen
withim 300 mm upstream of the filterissample.

In the standard reference apparatus, only part of the dirty-gas flow is transported through the te
leavgs more flexibility in the~design and selection of the dust feeder and air supply to achieve
concentration. It also remoeyes the redispersed dust from the vicinity of the filter sample during
prevents redepositionCof the cleaned dust on the filter sample. It requires a second pur
meagurement and.‘control device, and a dirty-gas backup filter, but allows long-term te
internuption by freqdént cleaning of the dirty side duct.

5.2.5| Filterholder

The festfilter holder shall present an exposed filter diameter of 140 mm to the dirty-gas duct and

immediately
consecutive

entration measurements within a single test shall be within 5 % of each other. Compressed air used by

bd on a filter

efore the test
ter, select a
ht to the test
at temporary

hder test in a
shall not be
sample. Two
[ are located

Bt filter which
the test dust
cleaning and
hp and flow
5ting  without

shall ensure

a smooth and crease-free mounting for the filter sample. On the clean-gas side of the filter

older, three

parallel equidistant bars are located which simulate the cage wires of a filter bag installation and by which the
filter sample is supported during filtration. The maximum axial distance allowed between the plane of insertion
of a filter sample and the supports is 2 mm. A proposed design for the filter sample holder is shown in
Figure A.2.

A balance, capable of being read to at least 0,01 g, for weighing the filter holder with the inserted filter sample
shall be available.

© 1SO 2011 — All rights reserved
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5.2.6 Commissioning and calibration of the pressure drop increase of the standard reference
apparatus

Besides dust concentration, the increase in filter pressure drop is also influenced by the particle size
distribution, i.e. by the state of agglomeration of the dust. By using a filter medium which supports the
formation of a homogeneous dust cake, the increase in pressure drop shall be linear shortly after cleaning and
the gradient shall be constant with constant velocity, constant concentration, and uniform particle size
distribution of the collected dust.

It is recommended that a surface filter medium, e.g. with a membrane or micro fibre surface, be used to create
a linear pressure drop curve over a pressure increase of a minimum of 1 000 Pa. Using Pural NF as the test

filtar fonn \n A dict conmeannteatins Af B~ en3 o o dinnt AF thn e
TocT \ =4 oot Ot

dust (3.3), a
drop curve
measuremer
If this require
a) adjustth

b) replace t

5.2.7 Clean
On the clear]
diameter of
diameter of
directly dow
immediately

The referenc

5.2.8 Clean

TteT vV CTOUT!

locibhve of 2 malinin And
T Ity Ot T oo Gost ConCtrauoT—or—o-grt 5 =g

shall be 180 Pa/100 s with a maximum deviation of +7 %. In addition, three conse
ts within a single test shall be within 5 % of each other.

ment is not fulfilled, take the following steps:
e concentration within the specified limits (see Table 1); or

he dust batch.

-gas duct

-gas side, a horizontal, cylindrical duct follows the filter; its‘inner diameter is to be equal t
he filter sample area exposed to the gas flow, i.e. 140'mm. A minimum of four tappingg
4 mm for pressure drop measurement are distributed “around the circumference and lo
hstream of the filter sample. Following the cleaning device, the cylindrical channel t
o a flange for the connection of an analytical filter;

e test apparatus design is shown in Figure A=,

ing system

The filter sample is cleaned pneumatically by a pulse of compressed air. The cleaning system consists

compressed
time, and a
D =140 mm
presents a |

air tank with a volume of atieast 2,51, a fast acting diaphragm valve with adjustable op
blow tube. The distance.between blow tube opening and filter sample is 6D +0,5D (V
. The pressure in the tank.is adjusted by a pressure regulator and kept constant. The blow
ength of 210 mm and\ @ minimum interior diameter of 28 mm (with a typical outer diame

33,7 mm) wi

h a nozzle diameterof 3 mm pointing towards the filter sample and an axis perpendicular {

pregsure

utive

o the
with
Cated
hpers

of a
Ening
vhere
tube
er of
o the

plane of the filter sample.

Using a perforated platé>(see Figure A.3) to calibrate the cleaning system, the cleaning pressure pulse is
measured and adjusted to the reference values by means of high-speed pressure transducers (high-4peed
transducer gnd dafa logger: sampling rate 1 kHz). The pressure pulse signal shall show the foI’I{wing

boundary Valués:' pressure peak ~3200Pa+160Pa, mechanical pulse duration approximately
700 ms £ 70[msJas shown in Figure A.4. Deviating values in a specific standard reference apparatus may be
corrected by adjusting the electric valve opening time or the blow hole diameter.

5.2.9 Gravimetric measuring devices for the clean-gas dust-loading concentration measurement with
absolute filter

For the purpose of measuring the total dust concentration in the emitted (clean) gas of the test filter sample, a
filter holder is attached at the end of the clean-gas duct to mount this absolute filter. The filter material shall
present a maximum diameter of 50 mm and an exposed diameter of at least 40 mm. In order to maintain a low
detection limit when weighing the filter, use only absolute filters of a mass of less than 0,3 g (see 3.4). Use a
new absolute filter for each test.

The balance used for weighing the absolute filter shall be capable of being read to at least the nearest
0,01 mg.
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0 Differential pressure gauge

A differential pressure sensor with an analogue or digital outlet is employed to measure and to record the
difference of the static pressures across the filter sample. The measuring range shall be between 0 Pa and
2 000 Pa with an accuracy of the measuring system of 0,5 % of full scale deflection (FSD). The sensor shall
feature the following properties: step function response time full scale (FS) <2,5 s, repeat precision £0,1 %
FSD, long-term-stability £0,5 % FSD/year, maximum temperature error +1 % of FS for 0 °C to 50 °C.

5.21

1 Pressure and temperature transducers for the dirty gas

Temperature and static pressure in the dirty-gas duct at the test filter sample shall be measured to calculate

and 9
500 H
meas

5.21

Masg
indeq
recor
high

Othe

the tplerances in Table 1. It is recommended that a measuring.and control range of the select

chos
betwg
0°C

cond
temp
meas

5.3

The f
contr|
clean

The s

The pulse-jet cleaning)is performed at a compressed air pressure of 0,5 MPa and an electrical v

time
(see
is en
dew
Tablg

et the correct filter face velocity. Standard transducers with an accuracy of 0,5 °C for te
Pa for pressure may be used for this purpose. It is suggested to use the tappings for differe
urement for this purpose also (see 5.2.4).

P Gas flow measurement and control device

flow controllers are recommended for the measurement and the contrel of volume flows
endently from the operating conditions of the test apparatus, and ensure-a rapid and exad
ding of the preset values. It is recommended that the mass flow controllers be protected by
bfficiency (e.g. in accordance with EN 1822-116] H13: 99,95 % or equivalent) to prevent fouli

" devices are considered acceptable provided the gas flow sate’results in a face velocity c

bn between 0 I/min and 50 I/min or 0 I/min and 100 Fmin for the flow through the filter
pen 0 I/min and 200 I/min for the dirty-gas side (values under standard conditions: 1 013
with an accuracy of 1 % of the measured value: Mass flow controllers are calibrated
tions, therefore for the calculation of the actuah gas flow rates, the actual values for j
rature across the test filter are to be used forthe correction. The overall accuracy for th
urement and therefore the filter face velocity should be +3 % or better (see Table 1).

Operating parameters for the test

bl system has to be capable-of-reacting to changes of the pressure drop but shall not be dis
ing pressure pulse.

tandard test utilizes@n-alumina dust (3.3) at a concentration of 5 g/m3.

of 60 ms and~is triggered by exceeding a pressure drop across the filter sample
Table 1)./The relative humidity in the standard reference apparatus shall not exceed 50 %. |
sured when operating the dust feeder with compressed air dried by refrigerant cooling whic
point of +3 °C (see 3.1). The selected test parameters shall be observed within the tolerance
(p

mjperature and

!

tial pressure

These work
t control and
brefilters of a

ng.

bmpliant with
ed device be
sample and
,25 hPa and
for standard
ressure and
e actual flow

Iter test sample is operated at @ constant filter face velocity of 2 m/min throughout the entire test. The flow

urbed by the

alve opening
of 1000 Pa
Normally, this
h results in a
5 specified in
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Table 1 — Primary test parameters and tolerances

Parameter Unit | Value Tolerance

Filter face velocity m/min 2 13 %

Dust concentration presented to the sample filter | g/m?3 5 7%

Test dust P“'r:al see 3.3

Pressure drop prior to pulse-jet cleaning Pa | 1000 1%

Tank pressure MPa | 0,5 +3 %

L . may be adjusted to correct cleaning pulse duratjon,

Valve opening time (electric) ms 60 see 5.2.8 and A.3

5.4 Meas

Prior to each
constant wit
filter mediu

predetermingd time period (minimum 6 min). The average dirty-gas dust concentration is to be detern
from the increase in mass relative to the air volume at test conditions transported through the sample g

loading. In a
If necessary,

Throughout
sample, and
The residual
cleaning pulg
residual preg

To manually

the flow throligh the test filter has to be stopped immediately after the cleaning pulse with the main air flo

on. After wa
longer shows
after one adg

For each pa
described in
increase in

ired parameters

sure drops coincide with those obtained during operation of the system without dust feed.

test, the dirty-gas dust concentration has to be determined gravimetrically and then to bsg
in narrow limits during the entire test duration (see Table 1). For that“purpose, an appro
is inserted in the sample holder and is loaded at test conditions with the test dust

dition to the dust concentration, the effective particle size. distribution shall also be kept con
the feeder properties have to be reassessed.

he filter test, pressure and temperature in the dirty gas, the pressure drop across the
the volumetric gas flow rate through the samplesare to be continuously measured and recq
pressure drop shall be recorded separately. Féfthis purpose, the period between initiation
e and the detection of the residual pressure“drop is to be 4 s so that the dynamically obt

measure the residual pressure drop-of the cleaned filter sample at the end of a test sequ

kept
Driate
for a
nined
uring
stant.

filter
rded.
bf the
hined

Bnce,
v still

ting until the dust is removed.from the dirty gas duct (after ~3 min or when the photometer no

a reading) re-establish the air flow through the filter and record the residual pressure drop
itional (manually triggered)/pressure pulse.

value

vices

ticular test, the average particle concentration in the clean gas is determined using the de
5.2.9. The average mass concentration, in milligrams per metre cubed, is calculated fro

the

ass of the analytical filter divided by the total air volume at actual conditions passing through the

filter during fhe test (sée-also 5.7). If the difference between the total mass of the absolute filter

beginning and the ending of the test segment is below 0,1 mg, the detection limit corresponding t
concentration may.be specified instead. An error in the gravimetric analysis of 0,1 mg at an assume
duration of 2|h afd‘corresponding to a total volume of approximately ~3,7 m3 passing through the filter r¢sults
in a detection limit of ~0,03 mg/m3.

t the
the
test

5.5 Test sequences

During the standard test, the test filter sample is loaded with the test dust at the test conditions as previously
specified. Each time when the predetermined maximum pressure drop of 1 000 Pa is reached, a cleaning
pressure pulse is applied. The cleaning pulse is applied online, i.e. while dirty gas is still flowing through the
sample. A period of 4 s after the 30th cleaning pulse, dust feeding and gas flow along the horizontal clean-gas
duct, i.e. through the filter sample, are stopped thus completing the first phase of the standard test.

The first test phase is followed by the ageing phase (see Table 2). The filter is exposed to 2 500 cleaning
pulses at intervals of 20 s. During this phase, the gravimetric evaluation of the backup filter is carried out for
monitoring purposes only so determination of the clean-gas dust concentration during ageing is not required.
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Between the ageing phase and the second measuring phase, the stabilization phase (recovery of 10 loading
cycles with differential pressure controlled cleaning) is executed in order to stabilize the operating conditions
and the test filter sample behaviour. This phase also does not require a gravimetric evaluation.

Following the artificial ageing and recovery period, at least 30 loading cycles with differential pressure
controlled cleaning are executed again on the lines of the first test phase. During this last phase of the test, a
gravimetric evaluation of the clean-gas concentration is performed for a second time. This last test phase shall
last a minimum of 2 h in order to achieve an acceptable sample mass on the absolute filter for the dust-
concentration calculation on the clean-gas side.

As an option, a fifth measuring phase may be added if the filtration cycle time during the fourth phase has

dev FEFy vatd a 3 3 - W a a g velgpment, is no
longgr established (i.e. the pressure drop curve shows a distinct convex shape). In this case, it'is [suggested to
add this fifth phase and choose a higher cleaning set point of 1 800 Pa. During this phase ¢f the test, a
gravimetric evaluation of the clean-gas concentration is also performed and measuring time may be chosen

according to the desired measuring accuracy but shall cover at least 2 h.

Table 2 — Sequence of the standard test phases

Determination pf clean-gas

Measuring phases Conditions .
concentfation

30 loading cycles with differential pressure-céntrolled

Phase 1. conditioning pulse-jet cleaning and a cleaning set paiht'ef 1 000 Pa yes
Phasle 2: ageing iai%O pulse-jet cleaning cycles at an-interval of 20 s no
Phase 3: stabilizing 10 loading cycles with differential pressure controlled no

pulse-jet cleaning

30 loading cycles but atleast 2 h measuring time with
Phage 4: measuring differential pressurecontrolled pulse-jet cleaning and a yes
cleaning set point of1 000 Pa

2 h loading.cycles with raised cleaning set point of

Phasge 5: optional measuring 1800 Pa

yes

5.6 | Test preparations and‘environment

5.6.1| Handling of test-dust and absolute filters
The dlust should bedstored in a dry place, although Pural NF is not hygroscopic.
It is quggested.that test dust from a single lot be used for direct comparison of different filter samples, for the

reasgn that’properties of the test dust, e.g. particle size distribution, can change slightly betwegn production
lots.

The absolute filters are to be weighed with high accuracy using an analytical balance. They should be stored
in a desiccator after being heated in an oven for ~2 h at 200 °C. Only binder-free filters should be used.

5.6.2 Analytical balance
The analytical balance should be positioned in an air-conditioned room in accordance with the manufacturer's

instructions. This is especially important for highly efficient filter media which require a very accurate detection
of the changes in mass of the absolute filters.
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5.6.3 Temperature, pressure and humidity

Before and after the test temperature, atmospheric pressure and humidity in the lab should be measured and
recorded. Additionally, during the test run, temperature and pressure of the dirty gas have to be measured
continuously directly upstream of the filter sample. These are state variables and shall be known to calculate
the actual filtration velocity from the readings of the mass flow controllers.

NOTE In modern rigs these corrections are done automatically by the control unit.

The relative humidity in the standard reference apparatus shall not exceed 50 %. In most environments, this is
ensured when operatmg the dust feeder with compressed air dr|ed by refrigerant coolmg wh|ch results in a
dew point of
apparatus via the dust feeder and the photometer sheath air. The add|t|onal air flow sucked ffoh the
environment|is mixed with the compressed air at the top of the rig and amounts to ~1,8 m3/h. If~n* special
cases, the himidity of the air from the environment is considered to be too high, this additional flow shoyld be
drawn from gn air-conditioned room or compartment.

5.6.4 Maintenance and calibration of standard reference apparatus and components

The test apppratus should be checked or maintained once a year by the manufacturér or other suitably skilled
personnel.

a) Key rig gomponents, e.g. transducers — check or recalibrate regularlys

b) Mass flow controllers “zero” — check before each use.

c) Mass flow controllers “span” — check quarterly or annually.

d) Differenfial pressure transducer for sample “zero” — check before each use.
e) Differenfial pressure transducer for sample “span*:= check quarterly or annually.
f)  Transdugers for temperature, pressure and-humidity — check annually.

g) Dustfeegder load cell “zero” — check gquarterly or annually.

h) Dust feeder load cell “span” — cheeck annually.

i) Photometer “zero” — check béfore each use.

i) Photomeéter “functionality’— check before each use.

k) Cleaning system functionality” — check annually.

I) “Leak-test” for'clean gas suction part — check quarterly or annually.

m) Balances — in accordance with the maintenance instructions of the manufacturer — check annually.
n) Filters which are used throughout the rig, e.g. safety filters for mass flow controllers, internal filters of

pumps, filter cartridges in backup filter and secondary air filter — check every year and replace if
necessary.

5.6.5 Cleaning procedure for dirty- and clean-gas sides

For trouble-free operation of the standard reference apparatus, it is essential to perform cleaning routines on a
daily basis.

The clean-gas duct between filter sample and absolute filter shall be cleaned before each single gravimetric
measurement of the clean-gas dust concentration to avoid memory-effects by dust deposition on the walls.
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This is done when the filter sample is removed and the suction tube detached from the vertical duct by
opening the absolute filter holder and mounting an adapter piece to the upstream side to connect a strong
vacuum cleaner. While sucking with the vacuum cleaner, compressed air is blown into the duct from the
sample side to remove all deposits.

For the dirty-gas side, there is a short cleaning procedure which should always be performed after finishing an
ageing phase of the test because, during ageing, dust is deposited inside the hoses leading to the secondary
air filter and inside the filter. For cleaning, the hose leading from the top of the rig to the secondary air inlet
filter is detached and a vacuum cleaner is used to aspirate both sides. At the same time, while aspirating from
the standard reference apparatus, the dirty-gas backup filter is cleaned by manually triggering the cleaning
pulse several times. This causes dust being blown from the filter cartridge and from the connecting hose

towa

It shqguld be checked weekly whether the dust containers below the vertical duct and below, the

shou

The dust feeder should be cleaned in accordance with the manufacturer's instructions:

5.6.6

Setting the dust concentration arriving at the filter sample is one of the mast important daily tasks

follow

a)

b)

c)

d)

e)

I
[
q

L
q

rde tha vartical duet to ba aeniratad by tha vacinim claanar
St YeriGaraHGttoPeaSpiateauye~Yacdd-Greaher

d be emptied. Emptying is also performed using the vacuum cleaner.

Setting the dirty-gas dust concentration

S.

hsert a filter sample into the holder for gravimetric determination of dust concentration, weig
into the device (it is suggested that a needle felt filter 'sample with a non-treated surfac
rder not to loosen any dust when removing the samplg).

rder to account for the starting period of the dust feeding where the dust concentration is s
e calculation of the dust concentration though, only 6 min are used.

fter shutdown, remove the filter holder-and determine the mass (make sure no dust falls
efore weighing).

Calculate the dirty-gas dust congentration, ¥ in grams per metre cubed, from the equation

_Am
4 AV

vhere

Am is-th€ increase in mass;

A¥~is the air volume at actual conditions drawn through the sample.

backup filter

. Proceed as

N, and mount
B be used in

Lload the filter over a minimum of 6 min. It is suggested that 30 s be added to the loading tinje of 6 min in

till rising. For

off the filter

Please note that the dust concentration measured using this procedure may deviate from the average dust
concentration (depending on particle size distribution) determined over the cross-section of the dirty-gas duct.
Nevertheless, the concentration measured using the above procedure is experienced by the filter sample and,
as a convention, is used here as the appropriate concentration value.
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5.6.7 Functionality tests for complete standard reference apparatus

5.6.7.1 Leak test

It is strongly

advised to do a leak test, at least quarterly, as follows.

a) Use a plate of diameter 180 mm to seal the inlet of the horizontal clean gas tube (e.g. aluminium, 5 mm
thick, mounted instead of the filter holder).

new absolute filter.

b) Putina
c) Remove
tapping
d) Switch g
e) The flow
up comy]
f) It should
g) Iftheflo
h) Atthe e
horizont

CAUTION —
vacuum can

5672 G

This quick te|
sample are W

after doing the standard cleaning routine and after checking the transducers, the dust concentration an

feeder settin
a) Usean¢
test san
homoge

b) Test dus

the hose leading to the differential pressure transducer (to protect the transducer) and se
nto the tube.

n the pump to start the flow (set point 2 m3/h).

will decrease quickly to near 0 at full vacuum of the pump (when the mass, flow controller g
letely).

be possible to reach a flow <0,1 m3/h.
v does not reduce to this value, there is a leak which is influencing the measuring results.
nd of the test, break the vacuum by switching off the pump and slowly allow air back int

b| clean gas tube by the tapping to the differential pressarertransducer.

be applied without damage.

adient of pressure drop curve

5t shows whether all components and also the control and correction of the flow through the
orking correctly, including the dispersion of the dust by the feeder. This short test should be

j. The procedure is as follows:
expanded polytetrafluoreethylene (ePTFE) membrane on needle felt (not on woven material
nple or a sample (with a micro fibre surface, providing the formation of an undistu

heous filter cake.

t (3.3) is Pural’NF (report the lot number; values might differ slightly for different lots).

c) Ensure

d) Ensure that-the filter face velocity is 2 m/min (calculated for actual conditions) at ambient temperatur

hat the-dust concentration at the filter is 5 g/m3.

h| the

pens

p the

If an apparatus other than the standard referénce apparatus is used, check whethdr the

filter
done
d the

as a
rbed,

W

e) Set the measuring interval to 1 s, cleaning valve opening time to 60 ms, and tank pressure to 0,5 MPa
(over-pressure).

f)  Start the standard test procedure and perform at least one cycle up to 1 800 Pa.

The pressure drop curve should be linear between 800 Pa and 1 800 Pa and should always show the same
gradient at constant filtration velocity and dust concentration (see also 5.2.6).

5.6.7.3 CI

eaning pulse signal

The cleaning system is specified in 5.2.8 and the pressure pulse arriving at the filter sample is defined by the
geometry of the horizontal clean gas tube, i.e. the clean gas tube, the blow tube and blow hole, the pressure

16
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tank and the valve design and opening time. The pressure pulse can change, e.g. if the function of the valve is
deteriorating. Therefore its function should be tested periodically, at least annually.

The test requires a perforated plate (see Figure A.3) and a measuring system with a quick-acting transducer
and should be done by the manufacturer or the personnel performing the annual maintenance.

The perforated plate is inserted into the filter holder instead of a test filter, the filter face velocity is set to the
standard value of 2 m/min and a pressure pulse is triggered with parameters set to standard values.

5.7 Step-by-step procedures of the standard test

Step{by-step procedures of the standard test are as follows.

a)

b)

c)
d)
e)
f)

g)

h)

Log the ambient conditions within the test room (atmospheric pressure, temperature, relative

$et operating parameters of test apparatus: volume gas flow rates, dust fe€der settir
get-point pressure, number of cleaning pulses, tank pressure, valve opening time:

Check dust feeder contents.

Check the dirty-gas dust concentration (see 5.2.2).

Place the filter holder with the new test filter sample into the test.apparatus.

Veigh the absolute filter and mount into the absolute filter.holder.

[Determine the initial pressure drop without dust feed.' First switch on the vertical duct air f
and wait until the photometer is not showing any:dust in the gas flow. Then start the flow
gample and measure the initial pressure drop.
$tart the first phase of the filter test.

1) After shutdown of the dust feeder and the flow through the test filter sample at the er
measuring phase, wait until the"dirty gas is dust-free, then restart the gas flow through

sample and determine the- residual filter pressure drop; execute one additional cl
manually before reading the pressure drop value.

5

2) Remove the filter. holder with the test filter sample and weigh it, to determine the residu
remaining on theest filter sample after cleaning.

Remove the absolute filter and weigh it, to determine the clean-gas dust concentration.
Reinsertthe'test filter sample and a new absolute filter, then start the ageing phase.

Immediately thereafter (without changing the absolute filter) start the stabilization phase

humidity).

gs, cleaning

ow manually
through the

d of the first
the test filter
baning pulse

al dust mass

with 10 filter

¢leaning cycles controlled by filter differential pressure.

Measure the residual dust mass and residual pressure drop as described above.
Do a cleaning procedure as described in 5.6.5, including cleaning the dust feeder.

Reinsert the test filter sample and determine the mass of a new absolute filter and mount
holder.

Start the fourth phase of the filter test.

it in the filter

After shutdown of the dust feed at the end of the fourth phase, proceed as after the first measuring phase

as described above.
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q) If necessary, start the fifth phase of the filter test.

r) After shutdown of the dust feeder at the end of the fifth phase, proceed as after the first measuring phase
as described above.

s) Log the ambient conditions within the test room at the end of the test (atmospheric pressure, temperature,
relative humidity).

6 Procedure and filter media for testing of equivalent apparatus and selection of test

houses

6.1 Procedure and filter media for testing of equivalent apparatus with the standard

reference 3

In order for
performed wi
be tested on

A: ePTF

B: Polyel

C: Polysg

From these materials, select samples for testing whose areal mass lies within a range having a maxim

+1 % and an

Of each of th
and equivale]

For a candid
for all three
within the tol

pparatus
a candidate type of apparatus to become an equivalent apparatus, a comparison sha
th the standard reference apparatus according to the following procedure: three filter medial
both apparatus simultaneously (same location and same time) with the same batch of test d
E membrane on polyester needle felt, nominal ~550 g/m?2 and 50 I/dm2-min;

ster needle felt calendered, nominal ~550 g/m2 and 150 I/(dm2:minh); and

ster needle felt singed, nominal 500 g/m2 and ~200 I/(dm2min).

air permeability lying within a range having a maximum of £2 % of the average value.

e media A, B, and C, three samples shall be-tested once on each standard reference appa
ht apparatus applying the operational conditions defined in Table 1.

hte apparatus type to become an gquiivalent apparatus, the results from the candidate appa
tests shall agree with the results ‘of the standard reference apparatus for the parameters
brances specified in Table 3.

Table 3 — Equivalence requirements:
Acceptable deviation of reading from the standard reference apparatus

Acceptable deviation

%

Test parameter

Il be
shall
ist:

im of

ratus

ratus
and

Residual pressure drop +10
Cleaning cycle time +10
Residual dust mass +10
Clean-gas dust concentration +10

6.2 Selection of test houses

Qualifying test houses shall:

a) comply with ISO/IEC 17025;

NOTE

b) be commercially independent of the manufacture, sales, and operation of the equivalent apparatus.

18

Accreditation of the test house to ISO/IEC 170255 is one means of increasing confidence in its performance.
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7 Processing of data and presentation of results

7.1

Processing of data

The processing of the filter test data is subdivided into two parts: the collection of those data sets recorded
continuously by the operating software with respect to pressure drop and cycle duration, and the processing of
data obtained manually during the filter test such as mass changes of the test filter sample and the absolute

filter.

The course of the pressure drop can be determined from the data set produced by the operating software.
The residual pressure drop is recorded at a predetermined interval after each cleaning cycle and is presented

as a
diagr

From
samp
criter
deter

diagram either over a number of cycles or over the test duration. It is also reasonable to
bm, the duration of the different filtration cycles over a number of cycles or the test duration.

the increase in mass divided by the effective filter area, the dust mass deposited’in and on
le is calculated in grams per metre squared. The development of this value~Serves as 3
on for the ability of the filter medium to regenerate its operational characteristics. T
mined repeatedly after each test phase.

The glust concentration on the clean-gas side is expressed as a mean value-for each of phases

millig

7.2

Fams per metre cubed (for actual flow conditions).

Presentation of results

present, as a

the test filter
n evaluation
his value is

1,4 and 5in

The fest results are recorded in a test report containing a table (see example in Table 4) with af overview of

the n
versy

Another very informative possibility of evaluation_issthe superposed representation of the presst
pf selected loading cycles (see Figure 4), (The origin of each curve coincides with the resig

time
drop

Templates for numerical and graphical test results are given below (data are given as examples 0

Also
appre

easured data and additionally various diagrams displaying the characteristic data: residual g
s time (see Figure 2) and cycle duration versus time-(see Figure 3).

pf the preceding cleaning pulse.

compare VDI 3926 Part 1[135ASTM D6830-02(8], JIS Z 8909-10101 and GB/T 6719, and
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Table 4 — Example of a test data overview

Test report number

Customer:
Project:
Test reference number:

Testing lab:
Tester:
Date:

Test parameters

Test dust: Pural NF Cycle time during ageing [s]: p5
Dust concentration [g/m3]: 5,1 Cleaning air pressure [MPa}:- 0,5
Filter face velocity [m/h]: 120 Valve opening time [ms]: 60
Clganing set-point pressure/Pa: 1 000 and 1 800 Humidity start/end,of fest [%]: 38/40
Sample area [m?]: 0,017 7 Air temp. start/end’of test [°C]: 22/P4
Exposed sample area [m?]: 0,015 4 Air pressure start/end of test [hPa]: 1 8;2/
Test phases: 30 cycles + ageing 2 500 cycles + 10 cycles ‘stabilization + 2 h
(1000 Pa) +2 h (1800 Pa)
Filter medium
Manufacturer: Equipment:
Type: Lot number:
Filter description: Condition:
Fibre description: Air permeability at 200 Pa; Ly [l/dm2Z-min]:
Areal mass [g/m?]: 497,4 Thickness; ¢ [mm]:
Mass filter [g]: 8,79
Test results
After 30th . . .
Start cycle Ageing Measuring Measurihg
Mass filter holdef-filter [g]: | 533,07 533,94 534,82 534,88 534,93
Mass gainof filter [g]: — 0,87 1,75 1,81 1,86
C'ezrt““g 1000Pa |Every20s | 1000Pa 1800 Ph
State of fneflr‘\/r‘loc Q 30 241 25
()
(Residual) pressure drop; Apg, [Pa]: 47 91 ﬁ 610 620
=
Residual dust mass; Amg, [9/m?]: 0 56,5 > 117,6 120,8
=]
Cycle time; /g, [S]: — 355 < 28 289
(]}
©
(=]
Test phase: First 30 cycles 3 2h 2h
. N
Dust penetration; m, [mgl: 21,58 5 6,02 0,50
=)
Measuring time; 7, [s]: 12 642 'g 7 200 7 200
Clean-gas concentration; 7, [mg/m3]: 3,32 < 1,60 0,13

20
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Testconditions

Temperature: 25°C

Dust: Pural NF

Tank pressure: 0,5 MPa
Velocity: 2 m/min
Cleaning at: 1 000 Pa and 1 800 Pa

Figure 2 — Development of residual pressure drop versus time before and after ag

ping
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Key Test conditions
t. cleaning dycle time Temperature: 25°C
t time Dust: Pural NF
A prior to adeing, first 30 cycles, cleaning at 1 000 Pa . Tank pressure: 0,5 MPa
B after ageiIg, first 30 cycles, cleaning at 1 000 Pa Velocity: 2 m/min
C after ageifg, first 30 cycles, cleaning at 1 800 Pa Cleaning at: 1 000 Pa and 1 800 Pa
Figure 3 — Developmentcycle duration versus time before and after ageing
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Tank pressure: 0,5 MPa
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Figure 4 — Superimposed representation of the pressure drop curves versus time of selegted loading

cycles (the origin of each curve coincides with the preceding residual pressure drop)
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Annex A
(normative)

Test apparatus

A.1 Design of the reference standard test apparatus

=

Dimensions in millimetres
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Key
1 dust feeder on platform balance 8 blow tube
2 mixing tube 9 absolute filter for gravimetric clean-gas measurement
3 vertical dirty-gas duct, cross-section 120 mm x 300 mm 10 clean-gas suction (pump)
4  photometric concentration monitor 11 suction from vertical dirty-gas duct (pump)
5 testfilter holder, free sample diameter 140 mm 12 dirty-gas backup filter
6 horizontal clean-gas duct, diameter 150 mm 13 dust container vertical duct
7 compressed air tank (2,5 1/0,5 MPa) 14 mass flow controller

Figure A.1 — Schematic diagram of the standard reference standard apparatus
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