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Forew

ISO 16890-3:2024(en)

ord

[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 partlcular the different approval criteria needed for the dlfferent types

of ISO dogumen

ISO/IECD

[SO draw
patent(s).
rights in
patent(s)
this may
WWwWWw.iso.

les of the
irectives, Part 2 (see WWW.is0. org/dlrectlves)

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of any claimged patent
respect thereof. As of the date of publication of this document, ISO had not.xéceived ngtice of (a)
which may be required to implement this document. However, implemefiters are cautioned that
hot represent the latest information, which may be obtained from the patent database ayailable at

Any trad{
constitutd

For an ex

related tp conformity assessment, as well as information about ISO's adherence to the Wo

Organizat

prg /patents. ISO shall not be held responsible for identifying any or allysuch patent righty.

e name used in this document is information given for the convenience of users and| does not
e an endorsement.

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e

ion (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This docyment was prepared by Technical Committee ISO/TC 142, Cleaning equipment for air and ogher gases,

in collabd
195, Clear
between

ration with the European Committee for Standardization (CEN) Technical Committeg CEN/TC
ing equipment for air and other gases, in aceordance with the Agreement on technical cojpperation
SO and CEN (Vienna Agreement).

This secopd edition cancels and replaces the-first edition (ISO 16890-3:2016), which has been t¢chnically

revised.
The main
— thein

Alistof a

changes are as follows:
itial loading step has béenTevised from 30 g to 60 g throughout the document.

| parts in the ISO 16890 series can be found on the ISO website.

Any feedback or questions’on this document should be directed to the user’s national standards body. A

complete

listing of thése-bodies can be found at www.iso.org/members.html.
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Introduction

The effects of particulate matter (PM) on human health have been extensively studied in the past decades.
The results are that fine dust can be a serious health hazard, contributing to or even causing respiratory
and cardiovascular diseases. For the outdoor environment, the U.S. Environmental Protection Agency (EPA),
the World Health Organization (WHO), the European Union, and other national agencies have established
acceptable air quality standards according to concentrations of particulate matter classified per their
aerodynamic sizes, defined as PM, s and PM,,, and measured according to strict prescriptive methods and
sampling times.

Since there 1s growing 1nterest in relatlng 1ndoor air quallty to outdoors the ISO 16890 series classifies
ventilatio 3 um and
x um and| relating the result to historic global average ambient PM concentrations. Although\npt exactly
equivalenft to filter performance of national ambient air quality standards at PM, the classificatiqn scheme
presented in the ISO 16890 series yields a level of correspondence to the effectiveness of the filter for
ambient farticle concentrations. It is however recognized that the correspondence based,on global averages
may not ble exactly the same at a specific location since local ambient particle concentration may b¢ different
than the global average.

The partitle size ranges shown in Table 1 are used in the [SO 16890 series for the listed efficiency palues.

Tahle 1 — Optical particle diameter size ranges for the definition of the efficiencies, ePM,

Efficiency Size range
Km
ePM;, 08 <x<10
ePM, ¢ 0,3<x<2,5
ePM, 0,3<x<1

Air filterg for general ventilation are widely used in heating, ventilation and air-conditioning applications of
buildings] In this application, air filters significantly influence the indoor air quality and, hence, the health
of people|by reducing the concentration of particulate matter. To enable design engineers and majntenance
personne] to choose the correct filter types;there is an interest from international trade and manyfacturing
for a well-defined, common method of\testing and classifying air filters according to theif particle
efficiencigs, especially with respect to.the removal of particulate matter. Current regional stanfdards are
applying totally different testing and,classification methods, which do not allow any comparison with each
other, and thus hinder global trade with common products. Additionally, the current industry $tandards
have knoyn limitations by geneérating results which often are far away from filter performance in service,
i.e. oversfating the particle.rémoval efficiency of many products. With the ISO 16890 series, a cpmpletely
new apprpach for a clasgification system is adopted, which gives more meaningful results compafed to the
existing sfandards.

The ISO 1$890 seriesydescribes the equipment, materials, technical specifications, requirements, qualifications
and proc¢dures<to produce the laboratory performance data and efficiency classification based|upon the
measured fractional efficiency converted into a particulate matter efficiency (ePM) reporting system.

Air filter efe to remove
aerosol partlculate expressed as the eff1c1ency values ePM,, ePMZ 5 and ePM;, The air fllter elements can
then be classified according to the procedures defined in ISO 16890-1. The particulate removal efficiency
of the filter element is measured as a function of the particle size in the range of 0,3 pum to 10 um of the
unloaded and unconditioned filter element as per the procedures defined in ISO 16890-2. After the initial
particulate removal efficiency testing, the air filter element is conditioned according to the procedures
defined in ISO 16890-4 and the particulate removal efficiency is repeated on the conditioned filter element.
This is done to provide information about the intensity of any electrostatic removal mechanism which may
or may not be present with the filter element for test. The average efficiency of the filter is determined by
calculating the mean between the initial efficiency and the conditioned efficiency for each size range. The
average efficiency is used to calculate the ePM, efficiencies by weighting these values to the standardized
and normalized particle size distribution of the related ambient aerosol fraction. When comparing filters

© IS0 2024 - All rights reserved
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tested in accordance with the ISO 16890 series, the fractional efficiency values need to always be compared
among the same ePM, class (e.g. ePM; of filter A with ePM; of filter B). The test dust capacity and the
arrestance of a filter element are determined as per the test procedures defined in this document.

The performance results obtained in accordance with ISO 16890 series cannot by themselves be
quantitatively applied to predict performance in service with regard to efficiency and lifetime.

© IS0 2024 - All rights reserved
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Air filters for general ventilation —

Part 3

Determination of the gravimetric efficiency and the air flow
resistance versus the mass of test dust captured

1 Scop

e

This docyiment specifies the test equipment and the test methods used for measuring the gy

efficiency

[tis inten

and resistance to air flow of air filter for general ventilation.

Hed for use in conjunction with ISO 16890-1, ISO 16890-2 and ISO 16890-4.

avimetric

The test nethod described in this document is applicable for air flow rates’between 0,25 m3/s (900 m3/h,

530 ft3/n]
610 mm X

This docu

in) and 1,5 m3/s (5 400 m3/h, 3 178 ft3/min), referring to a tést'rig with a nominal fa
610 mm (24 in x 24 in).

ment refers to particulate air filter elements for general@entilation having an ePM; effig

than or equal to 99 % and an ePM,, efficiency greater than 20 %:when tested as per the procedursg

in the ISO

NOTE
for atestf

This docu

16890 series.

The lower limit for this test procedure is set at a minimum ePM,, efficiency of 20 % since it is ve|
Iter element below this level to meet the statisticalwvalidity requirements of this procedure.

ment does not apply to filter elements used in portable room-air cleaners.

2 Normative references

The folloy
requirem
the latest

ISO 15957

ISO 1689
resistancd

ISO 1689
fractional

ying documents are referred to in the text in such a way that some or all of their content ¢
ents of this document. Fordated references, only the edition cited applies. For undated r
edition of the referenced document (including any amendments) applies.

, Test dusts for evaltiating air cleaning equipment

-2:2022, Air filters for general ventilation — Part 2: Measurement of fractional efficiency ai

D-4, Airfilters for general ventilation — Part 4: Conditioning method to determine the
test éfficiency

ISO 2946

e area of

iency less
s defined

'y difficult

bnstitutes
bferences,

d air flow

minimum

-1/ High efficiency filters and filter media for removing particles from air — Part 1: Clad

sification,

performance, testing and marking

ISO 80000-1:2022, Quantities and units — Part 1: General

3 Terms and definitions

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

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISOO0

nline browsing platform: available at https://www.iso.org/obp

© IS0 2024 - All rights reserved
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— IEC Electropedia: available at https://www.electropedia.org/

3.1 Air
3.1.1

flow and resistance

air flow rate
volume of air flowing through an air cleaner per unit time

[SOURCE:
3.1.2

[SO 29464:2024, 3.1.29, modified — The preferred term "flow rate" has been removed.]

resistance to air flow

difference—

especially
Note 1 to e

[SOURCE:
condition

3.1.3

Lota (ctotio) o cciinn Lot £ Fo 3 o oda £l o cuzckara ob oo ifiad
11T dIl dIl 1TI1IUVV O]OL\/III At O}J\/blll\,u A>3

when measured across the filter element (3.2.2)
ntry: Resistance to air flow is measured in Pa (inches of water).

ISO 29464:2024, 3.1.43, modified — The admitted terms have been removed; “at
5, especially when measured across the filter element” has been added.]

final resilstance to air flow

resistancd
capacity (|

Note 1 to 4

[SOURCE:
“to deterr

3.1.4
initial re
resistancd

Note 1 to 4
[SOURCE:

3.1.5
test air
air being

[SOURCE;

3.2 Tes

3.21
test devi
air cleane

to air flow (3.1.2) up to which the filtration performance is measiired to determine thg
3.3.4)

ntry: Final resistance to air flow is measured in Pa (inches of water).

ISO 29464:2024, 3.2.141, modified - “for classification.-or other purposes” has been repl
hine the test dust capacity”.]

sistance to air flow
to air flow (3.1.2) of the clean filter operating at its test air flow rate (3.1.1)

ntry: Initial resistance to air flow is exptiessed in Pa (inches of water).

[SO 29464:2024, 3.2.142]

1sed for testing purpoeses

1SO 29464:2024,-3.144]

t device

e

onditions,

specified

b test dust

hced with

r that is being subjected to performance testing

[SOURCE: ISO 29464:2024, 3.1.45, modified — The preferred terms "device under test" and "DUT" have been
removed.]

3.2.2

filter element

structure

[SOURCE:

made of the filtering material, its supports and its interfaces with the filter housing

[SO 29464:2024, 3.2.59]

© IS0 2024 - All rights reserved
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upstream

u/s
darea orre

[SOURCE:
3.2.4

gion from which fluid flows as it enters an air cleaner

ISO 29464:2024, 3.1.46, modified — "U/S" has been added as an admitted term.]

downstream

D/S
darea orre

[SOURCE:

gion into which fluid flows on leaving an air cleaner

1SO 29464:2024, 3.1.16, modified — "D/S" has been added as an admitted term.]

3.2.5
final filtd
air filter

[SOURCE;

3.2.6
effective
area of th

Note 1 to 4
Note 2 to d

[SOURCE;

3.3 Grs

3.3.1
arrestan
measure
operating

Note 1 to 4

[SOURCE:
removed;

3.3.2
initial ar

ratio of the mass of a staridard test dust retained by the filter to the mass of dust fed after the first {

of dust lo

Note 1 to 4

r
sed to collect the loading dust (3.3.5) passing through or shedding from the filtér,under {

[SO 29464:2024, 3.2.62]

filter medium area
e filter medium contained in the filter through which air passes duting operation

ntry: This excludes areas covered by sealant, spacers, struts, etc.
ntry: Effective filter medium area is expressed in m? (ft2).

ISO 29464: 2024, 3.1.27]

vimetric efficiency

Ce
bf the ability of a filter to remove a standard test dust from the air passing through it ur
conditions

ntry: This measure is expressed as a mass fraction.

ISO 29464:2024, 3.2.15,.modified — The preferred term "gravimetric arrestance"
"mass percentage" has be€en replaced by "mass fraction” in note 1 to entry.]

Festance

hd

ntry:Ehis measure is expressed as a mass fraction.

Note 2 to 4

ntfy: For example, see the procedure in ISO 29461-1 or this document.

est

der given

has been

ncrement

[SOURCE: ISO 29464:2024, 3.2.17, modified — The preferred term "initial gravimetric arrestance" has
been removed; "mass percentage" has been replaced by "mass fraction" in note 1 to entry; the reference to
"ISO 16890-3" has been replaced by "this document” in note 2 to entry.]

3.3.3

total arrestance
value of arrestance (3.3.1) determined after the last loading cycle in a filter test

© IS0 2024 - All rights reserved
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3.34
test dust capacity
TDC

total mass of loading dust (3.3.5) captured by an air-cleaning device up to the final test resistance to air

flow (3.1.2)

[SOURCE: ISO 29464:2024, 3.2.23, modified — The preferred terms "dust holding capacity"” and "DHC" and

the admitted term "dust loading capacity” have been removed.]

3.3.5
loading dust

synthetic dust formulated specifically for determination of the test dust capacity (3.3.4) and arrestance

(331) of airfilters

[SOURCE:|ISO 29464:2024, 3.2.45, modified — The preferred term "synthetic test dust” has been 1|

3.3.6
particle gize

geometri¢ diameter (equivalent spherical, optical or aerodynamic, depending on context) of the p

an aeroso|

[SOURCE:|ISO 29464:2024, 3.2.116]

emoved.]

hrticles of

4 Symbpols

A Arrestance, %

A Arrestance in loading phase “j”, %

A, Total arrestance during test to final resistance to air flow, %
M Mass of dust fed to the filter during loading phase “j”, g

my Dust in duct after filter, g

m; Mass of dust passing the filter at the dust loading phase “j”, g
Mot Cumulative mass of dustfed to filter, g

my Mass of final filter,before dust increment, g

my Mass of finalfilter after dust increment, g

p Pressure,Pa

Pa Absolute air pressure upstream of filter, kPa

Pst Air flow meter static pressure, kPa

Am Mass flow rate at air flow meter, kg/s

qy Air flow rate at filter, m3/s

qvs Air flow rate at air flow meter, m3/s

t Temperature upstream of filter, °C

te Temperature at air flow meter, °C

p Air density, kg/m3

© IS0 2024 - All rights reserved
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Relative humidity upstream of filter, %

Dust increment, g

Mass gain of final filter, g

Filter resistance to air flow, Pa

Differential pressure used for determination of air flow rate, Pa

Filter resistance to air flow at air density 1,20 kg/m3, Pa

5 General test device requirements

5.1 Teqt device requirements

The test
designed

filter franhe and the duct sealing surfaces.

The comy
usage an

encountey

The comp
be encount
test devid

5.2 Tes

The test
equilibrat
operated
The test

prevents

If for any
of two or
assembly.

6 Loac

The loadi
procedur
for report

evice shall be designed or marked so as to prevent incorrect mounting. The-test devid
50 that when correctly mounted in the ventilation duct, no air/dust leaks@gcur around th

lete test device (test device and frame) shall be made of material'suitable to withstar
1 exposure to the range of temperature, humidity and corrosive environments lik
ed in service.

lete test device shall be designed so that it will withstan@/ntechanical constraints that ar

e shall not constitute a hazard or nuisance for the peeple (or devices) exposed to filtered

t device preparation

device shall be mounted in accordance~with the manufacturer's recommendations
ion with the test air weighed to the nearest gram. Devices requiring external accessorig
during the test with accessories having characteristics equivalent to those used in actu
levice, including any normal meunting frame, shall be sealed into the test rig in a ma
eakages. The tightness shall be checked by visual inspection and no visible leaks are a
reason, dimensions do not allew testing of a test device under standard test conditions,
more devices of the sanie type or model is permitted, provided no leaks occur in the
The operating conditions of such accessory equipment shall be recorded.

ling dust
hg dust as specified in ISO 15957 as L2 shall be used as a loading dust for reporting res

b is applicable to loading a filtration device with other dust types mentioned in ISO 1597
ing results in accordance with this document.

e shall be
e exterior

d normal
ely to be

e likely to

tered during normal use. Dust or fibre released from the test device media by air flow thirough the

air.

and after
s shall be
h] service.
nner that
Cceptable.
assembly
resulting

ults. This
7, but not

7 Test

equipment

7.1 Testrig

The test rig shall be as described in SO 16890-2:2022, Clause 7. Parts not described in ISO 16890-2 and used
in this document are described in 7.2 to 7.5.

7.2 Upstream mixing orifice

For all dust load measurements the upstream mixing orifice shall be installed.

© IS0 2024 - All rights reserved
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The mixing orifice is made up of an orifice plate (1) and a perforated plate as the mixing baffle (2) as shown
in ISO 16890-2:2022, Figure 4.

7.3 Liq

uid aerosol testing devices

The downstream aerosol sampling head, upstream aerosol sampling head, downstream mixing orifice and
aerosol injection as have been shown in ISO 16890-2:2022, Figure 3, are not used in this document.

7.4 Dust feeder

The purpose of the dust feeder is to supply the synthetic dust to the filter under test at a constant rate over
the test period. A certain mass of dust previously weighed is loaded into the mobile dust feeder tray. The

tray movgs at a uniform speed and the dust is taken up by a paddle wheel and carried to the slot.d
pickup tupe of the ejector. The ejector disperses the dust with compressed air and directs it iito t
through the dust feed tube. The dust injection nozzle in Figure 1 shall be positioned at theféntran
section Bfas shown in ISO 16890-2:2022, Figure 3, and be collinear with the duct centre lirte:

The compressed air supply shall be fitted with a filter-dryer system to provide clean,.0il-free air w

point no

given in H
example.
the feede
the comp}
ensure th
The gaug
(6,8+0,2]

higher than 1,7 °C (35 °F). The general design of the dust feeder and,itS) critical dimer
igures 1 through 4. The vertical pickup tube version of the dust feeder is shown in Figu
Backflow of air through the pickup tube from the positive duct préssure shall be prever

f the dust
he test rig
ce of duct

rith a dew
sions are
re 1 as an
ted when

" is not in use. The degree of dust dispersion by the feeder is dependent on the charact
ressed air, the geometry of the aspirator assembly and the rate 6f air flow through the as

bristics of
irator. To

e consistency of the results, the test feeder shall provide (140-+ 14) mg/m3 [(4,0 + 0,4) g/[L 000 ft3].
e pressure on the air line to the Venturi corresponding to“an air flow of the dust feedpr pipe of
dm3/s (14,4 cfm + 0,4 cfm) shall be measured periodically for different static pressures i the duct.

© IS0 2024 - All rights reserved
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Dimensions in millimetres

10
=
o
8
T—6
A 9
i | & 7
S5 s ZRE
M| < (=)

4572
Key
1  dust fped tube (to inlet of test duct)
2 thin-wall galvanised conduit
3 Ventufi ejector
4  ejectar
5 dry cqmpressed air feed
6  dust gickup tube (0,25 mm (0,01 in) from dustfeed tray)
7  dust gaddle wheel @ 88,9 mm (3,5 in) (outerdimension), 114,3 mm (4,5 in) long with 60 teeth 5 mm (0,2 in) deep
8  teeth |n paddle wheel (60 teeth)
9  dust fped tray

Juny
o

150 W infrared-reflector lamp

NOTE The optional infrared-eflector lamp can be used if the dust is hydroscopic, making dust pickup ¢asier.

Figure 1 — Critical dimensions of dust feeder assembly

© IS0 2024 - All rights reserved
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Dimensions in millimetres

-
jry
-~
w

5,6
w
~
V=)

34,9
32,5

191

b~
o H e+
T T $19.1 T | T
oL], L
®19,1
A'.
NI
PR il
50 \ i
®15,9
38,1
Tolerances: for integers: 0,8 mm

for decimals: 0;03-mm

Figure 2 — Dust pickup tube details for the dust feeder
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Dimensions in millimetres

A-A
$19,1
#15,9
YA
’? L fe1s
—
o \ ™~
| ) | | =
| ' o
| | =
. 1w i 4
— 5| s T @159 [
A 1N $23,9 Y
0287
——7 ¢55 (kx) 0381

S
}8& T N z4q<

Tolerances: for integers: 0,8 mm

for decimals: 0,03 mm

Figure 3 — Ejector-details for the dust feeder
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Dimensions in millimetres

$278
$18,3
15,9 A-A
i
| °
|
|
|
™~ !
|
| ~
| S
i a
= |
= |
i/ 1,9
i
1
1%
~
pal | ! !
- |
|

Tolerances: for integers: 0,8 mm
for decimals: 0,03 mm

Figure 4 — Venturi ejector tube details for the dust feeder

7.5 Final filter

The final filter captures any loading dust that passes through the test device during the dust loading
procedure.

© IS0 2024 - All rights reserved
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The final filter shall retain at least 98 % of the loading dust and have an ePM efficiency of at least 75 %. The
design is optional, and it should not gain more than one gram as a result of humidity variations during one
test cycle.

8 Qualification of test rig and apparatus

8.1 Schedule of qualification testing requirements

Apparatus qualification tests as described in ISO 16890-2:2022, Clause 8, shall verify quantitatively that the
test rig and sampling procedures are capable of providing reliable arrestance measurements and resistance
to air flow measurements. Maintenance testing helps to keep the system in good operating order. Additional

cleaning §nd maintenance operations subject to any normal laboratory operation shall also be ¢onducted
beyond wihat is listed in ISO 16890-2:2022, Clause 8.
The dust feeding apparatus maintenance schedule is shown in Table 2.
Table 2 — Dust feeding apparatus maintenance schedule
After any
Maint it
am. enance item _lncorporate Monthly Every 2 change that Comment
(Section reference) into each test years may alter per-
Sr formance
Dust feedler airflow rate as a func- % X
tion of discharge pressure (8.2)
Measurerifnt of Venturi dimensions Every 500 h
. - . X -
for cofnpliance with Figure 4 of pperation
Inspect]on of dust feeder and its
componehts for proper installation X X
and operation
Cleaning ¢f dust feeder and its com- _General clean- Every 500 h
ing of tray and X .
ponents of pperation
removal of dust

8.2 Dust feeder air flow rate

The purp

The aspifator Venturi is subject to wear from the dust and compressed air and will thereb
enlarged.| Therefore, the aif-flow rate from the dust feeder should be monitored periodically.

shall be (|

measurerhent is outside‘the tolerance the Venturi shall be replaced. For other types of dust feede
flow does| not have to;be the same as long as it gives the same test result as the dust feeder descri

The requ

duct prespures.of.at least 300 Pa (1,2 inch H,0) above ambient pressure shall be determined usin

device sh

bse of this test is to verify(that the air flow rate for the dust feeder is correct.

6,8 £ 0,2) dm3/s 14,4 cfm + 0,4 cfm) while maintaining the static pressures to (0,0 + 0,1]

fred gauge pressure on the ejector tube supply line necessary to provide this air flow at

pwinin Figure 5.

y become
The flow
Pa. If the
rs, the air
bed in 7.4.
discharge
g the test
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o

L |

Key

1  dustfpeder

2 plenum with minimum volume of 0,25 m3 (8,8 ft3)

3 HEPA(filter (ISO 29463-1 class ISO 40 H or higher efficiency)
4  flow rhetering device

5 fan

6  presstyire differential measurement device

8.3 Final filter efficiency qualification test

Weigh thg
method s
the filter.

9 Test
9.1 Tes

9.11 P

The test

equilibrat
weighed {
accessori

5
)=~

Figure 5 — Dust feeder aitr flow rate

final filter to the nearest 0,1 g and install it in the test duct without the test device inst|
becified in 9.2.1 shall be used to challenge the filter with 100 g of loading dust. Remove 4
[ts weight increase shall be within2-g of 100 g.

sequence dust-loadingprocedure
t procedure for the filter

reparation ofthe'test device

device shall*be mounted in accordance with the manufacturer's recommendations
ion with\the test air (23 = 5) °C and RH (45 = 10) % as defined in ISO 16890-2:202

plled. The
ind weigh

and after
2, 71.4.2,
test with

o theinearest gram. Devices requiring external accessories shall be operated during the

normal m

be checked

es~-having characteristics equivalent to those used in actual practice. The filter, incl

by visual inspection and no visible leaks are acceptable. If for any reason, dimensio

ns do not

allow testing of a test device within the applicable air flow rates of the duct [between 0,25 m3/s (900 m3/h,
530 ft3/min) and 1,5 m3/s (5 400 m3/h, 3 178 ft3/min) at standard test conditions], assembly of two or more
test devices of the same type or model is permitted, provided that no leaks occur in the resulting test device.
The operating conditions of such accessory equipment shall be recorded.

9.1.2 Initial resistance to air flow

Resistance to air flow shall be measured at 50 %, 75 %, 100 % and 125 % of the rated air volume flow rate
as described in ISO 16890-2:2022, 9.1. These values establish a curve of resistance to air flow as a function

© IS0 2024 - All rights reserved
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of the air flow rate. The resistance to air flow readings shall be corrected to an air density of 1,20 kg/m3
(0,075 1b/ft3). See Annex A.

NOTE

When measuring the initial resistance, the upstream mixing orifice as described in 7.2 can cause incorrect
measurements due to turbulent air flow.

9.2 Dustloading

9.2.1 Dustloading procedure

The test device is progressively loaded with the synthetic test dust and the consequent changes in resistance
to air flow are determined. Dust increments are weighed to 0,1 g and placed in the dust tray. The dust is fed

to the test device at a concentration of (140 * 14) mg/m? (4,0 + 0,4 g/1 000 ft3) until each air flow |
step valug is attained. Before stopping the dust feeding, brush whatever dust remains in the fe€d
the dust pickup tube so that it is entrained in the duct air flow. Vibrate or rap the dust feedertub
The dust [fed to the test device can also be estimated by weighing the remaining dust in, the feg
the test dir flow on, re-entrain any synthetic dust in the duct upstream of the test devyice by th

compress

Stop the test and reweigh the final filter (to at least 0,5 g accuracy) to determine the amount of]
dust collected and calculate the arrestance. Any dust deposited in the duct between the test devic
final filtef should be collected with a fine brush and included in the final filter' weight.

The first

arrestande and the additional dust increments should give a smoeth/curve for the arrestance v¢

loading u

For filterd with particle removal efficiency < 50 % in the PM, particle range, the final resistance t

is 200 Pa

the final yjlesistance to air flow is 300 Pa (1,2 inch H,0).
Reporting shall be conducted at these final resistanceto air flow values, but testing can go beyond the

The test dust loading curve should be built up\by a minimum of five data points evenly distributed

a smooth
versus lod

ed air jet directed obliquely away from the tested test device.

60 g dust loading [or 10 Pa (0,04 inch H,0)] increase, whichever comes first, will give

b to the final resistance.

0,8 inch H,0), while for filters with a particle removal efficiency = 50 % in the PM,, part

curve. However, a filter with low:initial pressure loss, or a filter with low increase of

[fTable 3 — Performance values to measure or calculate after each dust loading step

esistance
er tray to
e for 30 s.
der. With
e use of a

synthetic
e and the

the initial
rsus dust

o air flow
cle range,

sevalues.

to create
pressure

ding dust, requires one or moresmeasuring points in the beginning of the dust loading procedure,
while othlr filters can need an extra measuring point at the end of the dust loading procedure
even distfibution of measuring pointsysee Table 3).

0 give an

Parameter to be determined

Stage Test dust ca- | Resistance to
Arrestance . .
pacity air flow
Initial, befere dust loading NO NO YES

i

After60 g dust, or 10 Pa (0,04 inch H,0)

crease, whichever comes first (the first YES NO YES

P . PP 3
IUduung LO SIVE I aI'TESL4IICC)

At the end of each intermediate increment NO NO YES

After the last increment
(final resistance to air flow)

NO YES YES

9.2.2 Arrestance

The initial arrestance is calculated after the first 60 g loading dust [or 10 Pa (0,04 inch H,0) increase,
whichever comes first]. Then the previously weighed final filter is removed from the test rig and reweighed.
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The mass increase indicates the mass of dust that has passed the test device. The arrestance, 4;, for the
initial dust loading step shall be calculated as given in Formula (1):

x

where

m

M.

1

m:
1——1]><100%
M,

1

e8]

is the mass of dust passing the filter (the mass gain of final filter Am;and the dust remaining in the

duct after the test device my) at the initial dust loading phase;

is the mass of loaded dust (dust increment Am) during the initial dust loading phase.

The initiz
whicheve
applicablé

The total
A, shallb

Initial arny

923 T

The test

of loaded
arrestand
calculate

10 Reps

| arrestance is calculated after the first 60 g loading dust [or 10 Pa (0,04 inch H,0)
I comes first]. If the dust loading test is stopped, the test dust capacity shall be report
due to loss of arrestance during loading process”.

hrrestance is calculated after the dust loading process is completed per 9.2.4»The total a
e calculated as given in Formula (2):

my
1-— [x100%
M,

uct after the test device m,) at the total dust loadingphase;

if the mass of loaded dust (dust increment Am) during the total dust loading phase.

estance or total arrestance values above 95@ shall be reported as > 95 %.

bst dust capacity

Lhe test dust capacity.

prting results

10.1 General

Test resu
the comp
the test r¢

ts shouldbe reported using the test report format shown in Table 4 and Table 5 which

eport shall include all the items shown in 10.2.2 and 10.2.3. Any report not containing al

increase,
bd as “not

'restance,

(2)

ip the mass of dust passing the filter (the mass gain of final filter Amand the dust remair{ing in the

Hust capacity for a given final gesistance to air flow is calculated by multiplying the tptal mass
dust (corrected for the losses upstream of the test device, as described in 9.2.1) by| the total
e, A,. If the total arrestancesvalue is above 95 %, a total arrestance value of 95 % shall e used to

comprise

etetest report and are examples of acceptable forms. Use of this exact format is not required, but

required

elements

1 111 il - 1.
Il DT CUTISTUTT CTU TITVAITU.

10.2 Required reporting elements

10.2.1 Reportvalues

All data values for arrestance shall be reported as an integer percentage value. Values shall be rounded to a

rounding

range 1 percentage point.

Data values for resistance to air flow shall be reported as an integer value in SI units (Pa). Values shall be
rounded to a rounding range of 1. For IP units (inch H,0) values shall be rounded to a rounding range of 0,01.
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All rounding shall be per ISO 80000-1:2022, Clause B.3, Rule A.

10.2.2 Report summary

The one-page summary section of the performance report (see Table 4) shall include the following
information:

a) laboratory information:
1) laboratory name;

2) laboratory location and contact information;

3) testoperator’s name(s);
4) npethod of air flow measurement;
b) testipformation:

1) rpference to this document, i.e. [SO 16890-3:2024;

2) unique testreport identification;
3) te of the test;
4) w the sample was obtained;

c¢) testdevice information:
1) anufacturer’s name (or name of the marketing organization, if different from the manufhcturer);
2) and and model number as marked on the test device;

3) test device condition (e.g. clean, discharged'in accordance with ISO 16890-4, tested in a¢cordance
ith ISO 16890-2, used, etc.);

4) diimensions (height, width and depth);

5) ysical description of construction (e.g. pocket filter, number of pockets; pleated panef, number
aind depth of pleats);

6) edia description including:

i] type of media with description and identification code (e.g. glass fibre ABC123, inorgdanic fibre
123ABC), if kmown;

if) media colaur;
ilfi) effective filter medium area;

iY) ~type and amount of any additive to the media, if known;

v) electrostatic charge, if known;
7) aphoto of the actual test device is highly recommended, but not required;
8) any other pertinent descriptive attributes;
d) testdevice literature data or operating data as stated by the manufacturer, if known:
1) testdevice initial resistance to air flow at the test air flow rate;
2) rated final resistance to air flow at the test air flow rate;

3) initial particle removal efficiency per ISO 16890-2;
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any other literature data available or furnished operating data;

test conditions:

1) testair flow rate;

2) testair temperature and relative humidity;

3) loading dust used;

test data:

1) resistance to air flow data at the test air flow rate;
2) rpsistance to air flow versus test dust captured.

10.2.3 Report details

The repoft details (see Figure 7) shall include but are not limited to the following infeymation.

a) Measpred results.

b)

iy

2)

Tlhe resistance to air flow data at each of the required air flow rates shall be reported in tal
ee Table 6) and as a graph of air flow versus resistance to air flow:

(

Tlhe reported resistance to air flow shall be corrected to an aifdensity of 1,20 kg/m3. How
test air density is between 1,16 kg/m3 (0,072 Ib/ft3) andA;24 kg/m3 (0,077 1b/ft3), no cq
nfeed to be made. The corrections are described in Annex A.

= =

able 7) and graphical format.

Concluding statement.

The 1jesults of this test relate only to the test device in the condition stated herein. The per
results cannot by themselves be quantitatively applied to predict filtration performance in all
envirpnments.

ble format

bver, if the
rrections

he results of the arrestance measurement shall be reported both in table (summary page) (see

formance
“real life”
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Table 4 — Test report summary page format

Testing Organization
ISO 16890-3:2024 - AIR FILTER TEST RESULT SUMMARY Name

Address

Phone
GENERAL
Test ID: | Date of test: Operator:

Airflow measurement: Test sample obtained:
| I
DEVICE TESTED %
: : : 9 ot
Model: Manufacturer: Filter dlmen51ons¢g:\5\(|;(H x [J) (mm):
(\/
Type of mpdia: Net effective media area (m?): Constructio&\%leats, pocKets, etc.)
Filter/medlia electrostatic charge: Media colour: Media adhesive:
Device Cohdition: (clean/initial, used, conditioned per ISO 16890-4, tested per ISO 16@-'2, etc.)
Q
Other desfriptive information: /\<(
TEST DATA SUMMARY QY
Test air flpw rate (m3/s): |Test air temperature (°C): |Test air RH 0{3\\ Loading dust:
<
RESULTS O
Resistance to airflow (Pa) r-»$ Dust loading results
Rated Initial: A\v Initial arrestance [%] Test Dust capacity [g]
Measured]
Rated Final: R
. (Test Device Photo
@
O

Remarks (‘A\\O
NOTE -

The result

The perfo
"real life"

Units are

envir

s of this tes%@'ate only to the test device in the condition stated herein.
‘mance @ s cannot by themselves be quantitatively applied to predict filtration performance jn all
éents.

own(in SI, but can be converted to IP

;hﬁ
2
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Table 5 — Test report details page format

Testing Organization
ISO 16890-3:2024 - AIR FILTER TEST RESULT DETAILS Name
Address
Phone
Test ID: Date of test: Operator:
TEST DATA DETAILS
Resistance to Air flow
% of Rated Air flow Resistance to Y b‘
Air floy (m3/s) Air flow (Pa) (l/
500 R
50 % AT
75 % 400 P
100 % 300 -
125 % 200 -
Fam\
100 D
\\:J
0,25 0,5 o) 0,75 1 1,2 X

Key

Y

X  air flow (m3/s)

L

resistance to Aiﬁ@v (Pa)
%

tea s?i&esistance to air flow after different

Tabl¢ 6 — Example of test report: air flow ra dust
loadin ases
N
-
ISO 16890-3:2024 - Air flow rate and resistance to air flow a{t@s different dustloading phases
Test device: ,-\l~\
. AN}
Testno.: ,-\\
Test aerosol . NS
Air flow ratq: m3/s A@ )
Date Loaded dust C;Aj}‘flow meter Filter
Mot (N Pst Apy Im t ® Pa P dy Ap| | Api20
g oA kPa Pa kg/m3 °C % kPa kg/m3 m3/s Pa Pa
\J Clean filter
r~4
yyyy-mmgdd A
yyyy-mmtdd v(
A)

yyyy-mmgdd \O

yyyy-mm dd’/\?\;

yyyy-mmpdd_ b

J Pall =3 - - Pl - .
Creamrmter resrstanceto alr IIow s propor umra'l'tw-fqv—)“,-wi'mrc'n——
Dustloading phase

yyyy-mm-dd

yyyy-mm-dd
Symbols and units
Mo Cumulative mass of loaded dust to filter, g t¢ Temperature at air flow meter, °C
Pa Absolute air pressure upstream of filter, kPa P Air density upstream of filter, kg/m3
Pt Air flow meter static pressure, kPa 10 Relative humidity upstream of filter, %
NOTE Units are shown in SI, but can be converted to IP.
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