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Foreword

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

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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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. Different classes of particulate matter can be defined according
to the particle size range. The most important ones are PM19, PM2 5 and PMj. The U.S. Environmental
Protection Agency (EPA), the World Health Organization (WHO) and the European Union define
PM1g as particulate matter which passes through a size-selective inlet with a 50 % efficiency cut-off
at 10 pm aerodynamic diameter. PM3 5 and PM; are similarly defined. However, this definition is not
precise if there is no further characterization of the sampling method and the sampling inlet with a
clegrly defined separation curve. In Europe, the reference method for the sampling and mdasurement
of PM1p is described in EN 12341. The measurement principle is based on the collection-era filter of the
PM{o fraction of ambient particulate matter and the gravimetric mass determinatidn (See EU Council
Dir¢ctive 1999/30/EC of 22 April 1999).

As

aut
incy
frad

he precise definition of PM19, PM3 5 and PM; is quite complex and not simple to meas
horities, like the U.S. EPA or the German Federal Environmental Agéncy (Umweltb
easingly use in their publications the more simple denotation of PM1g as being the p
tion less or equal to 10 pm. Since this deviation to the above mentioned complex “official

ure, public
indesamt),
hrticle size
" definition

doe)
refq

s not have a significant impact on a filter element’s particle reméyal efficiency, the ISO 16890 series
rs to this simplified definition of PM1p, PM2 5 and PM;.

ficulate matter in the context of the ISO 16890 series desCribes a size fraction of the natyral aerosol
lid and solid particles) suspended in ambient air. The syxmbol ePMy describes the efficiency of an air
ning device to particles with an optical diameter between 0,3 pm and x um. The following particle
ranges are used in the ISO 16890 series for the listed efficiency values.

Par
(lig
cled
size

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

Efficiency Size range, pm
ePM1yg 0,3<x<10
eéPMy 5 0,3<x<2,5
ePM1 0,3<x<1
Air filters for general ventilation are widely used in heating, ventilation and air-conditioning applications
of Huildings. In this application, air filters significantly influence the indoor air quality and/ hence, the

gives better and more meanlngful results compared to the eXIStlng standards

The ISO 16890 series describes the equipment, materials, technical specifications, requirements,
qualifications and procedures 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 elements according to the ISO 16890 series are evaluated in the laboratory by their ability to
remove aerosol particulate expressed as the efficiency values ePM1, ePM3 5 and ePM1g, The air filter
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 um to 10 pm 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

© ISO 2016 - All rights reserved v
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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 tested in accordance with the ISO 16890
series, the fractional efficiency values shall always be compared among the same ePMy class (ex. ePMq
of filter A with ePM1 of filter B). The test dust capacity and the initial arrestance of a filter element are
determined as per the test procedures defined in this part of ISO 16890.

vi © ISO 2016 - All rights reserved
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Part 3:
Determination of the gravimetric efficiency and the air
flow resistance versus the mass of test dust captured
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Scope

5 part of ISO 16890 specifies the test equipment and the test methods used-for me3
Vimetric efficiency and resistance to air flow of air filter for general ventilation.

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

test method described in this part of ISO 16890 is applicable for @ixflow rates betweer]

area of 610 mm x 610 mm (24 in x 24 in).

16890 (all parts) refers to particulate air filter elements:for general ventilation haviy
Ciency less than or equal to 99 % and an ePMg efficiency greater than 20 % when testec
Cedures defined within ISO 16890 (all parts).

filter elements outside of this aerosol fraction are evaluated by other applicable test m¢
29463 (all parts).

br elements used in portable room-air cleaners are excluded from the scope of this part of]

performance results obtained in aecordance with ISO 16890 (all parts) cannot by the

suring the

0,25 m3/s

D m3/h, 530 ft3/min) and 1,5 m3/s (5 400 m3/h, 3 178 ft3/min), referring to a test rig witl a nominal

g an ePMq
as per the

pthods. See

[SO 16890.

mselves be

qualntitatively applied to predict performance in service with regard to efficiency and lifetinpe.

2

Thd
ind
refe

ISO

ISO
clas

Normative references

following documents; in whole or in part, are normatively referenced in this docume

15957, Test.dusts for evaluating air cleaning equipment

16890-1,vAir filters for general ventilation — Part 1: Technical specifications, require
sification system based upon particulate matter efficiency (ePM)

ISO

nt and are

spensable for its @pplication. For dated references, only the edition cited applies. F¢r undated
rences, the latestedition of the referenced document (including any amendments) appligs.

wn

ments and

16890-2:2016 Airfilrprc fnr gpnprnl ventilation — Part 2: Measurement nffrnr'finnnl pﬁf

iciency and

resistance to air flow

ISO 16890-4, Air filters for general ventilation — Part 4: Conditioning method to determine the minimum
fractional test efficiency

ISO 29463-1, High-efficiency filters and filter media for removing particles in air — Part 1: Classification,
performance testing and marking

ISO

3

29464, Cleaning equipment for air and other gases — Terminology

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 29464 and the following apply.

© ISO 2016 - All rights reserved
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3.1 Air flow and resistance

3.11

air flow rate
volume of air passing through the filter per unit time

3.1.2

nominal air volume flow rate
air flow rate (3.1.1) specified by the manufacturer

3.1.3

filter face [velocity
air flow ratle (3.1.1) divided by the face area

Noteltoe

3.1.4

resistancg
difference
when meas

ry: Filter face velocity is expressed in m/s.

to air flow
in pressure between two points in an air flow system at specified conditions, especi
ured across the filter element (3.2.2)

Note 1 to enftry: Resistance to air flow is measured in Pa.

3.1.5

recommended final resistance to air flow

maximum

bperating resistance to air flow (3.1.4) of the filter as recommended by the manufacturer

Note 1 to enftry: Recommended final resistance to air flow is measuired in Pa.

3.1.6

final resis
resistance
average ar

tance to air flow

to air flow (3.1.4) up to which the filtration performance is measured to determine
restance (3.3.3) and test dust capacity (3:3.4)

Note 1 to enftry: Final differential pressure to ait flow is measured in Pa.

3.1.7
initial res
resistance

stance to air flow
o air flow (3.1.4) of the clean filter operating at its test air flow rate (3.1.1)

Note 1 to enftry: Initial resistance-to air flow is measured in Pa.

3.1.8
test air
air to be ug

3.2 Test

ed for teSting purposes

device

ally

the

3.21

test device
filter element (3.2.2) to be tested

3.2.2

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

3.2.3
upstream
u/s

region in a process system traversed by a flowing fluid before it enters that part of the test device (3.2.1)

© ISO 2016 - All rights reserved
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3.24

downstream

D/S

area or region into which fluid flows on leaving the test device (3.2.1)

3.2.5
coarse filter
filtration device with particle removal efficiency <50 % in the PM1¢ particle range

3.2.6
fine filter
filtgation device with particle removal efficiency 250 % in the PM1¢ particle range

3.2{7
fingl filter
air filter used to collect the loading dust (3.3.5) passing through or shedding fronrthe filter ynder test

3.2{8
eff¢ctive filter media area
areg of the media contained in the filter and effectively passed by air dutring operation

Not¢ 1 to entry: Effective filter media area is expressed in m2.

3.209
filter media velocity
air flow rate (3.1.1) divided by the effective filter media area:(3.2.8)

Note 1 to entry: Filter media velocity is expressed in m/s to@n accuracy of three significant figures.

3.3| Gravimetric efficiency

3.3(1
arrpstance
megsure of the ability of a filter to remove a standard test dust from the air passing through it, under
given operating conditions

Note 1 to entry: Arrestance is expressed as a weight percentage.

3.312
initial arrestance
value of arrestance (3-3.1) determined after the first loading cycle in a filter test

Note 1 to entry: Ihitial arrestance is expressed as a weight percentage.

3.313
averagearrestance
ratip of the total amount of loading dust (3.3.5) retained by the filter to the total amount of flust fed up

to flnaltest pressure differential

3.34
test dust capacity
amount of loading dust (3.3.5) retained by the filter up to final pressure differential

Note 1 to entry: Test dust capacity is expressed in grams.

3.3.5

loading dust

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

© IS0 2016 - All rights reserved 3
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3.3.6

particle size

geometric diameter (equivalent spherical, optical or aerodynamic, depending on context) of the
particles of an aerosol

3.4 Other terms

3.4.1

HEPA filter
filters with performance complying with requirements of filter class ISO 35H - ISO 45H as per

4

ISO 29463

3.4.2

reference
primary d
secondary

3.4.3
filter face
area of the

1

device
evice possessing accurately known parameters used as a standard for-calibra
devices

area
inside section of the test duct immediately upstream (3.2.3) of thefilter under test

Note 1 to entry: Nominal values 0,61 m x 0,61 m = 0,37 m2.

4 Symb

A
4
Am
M;
mean

mq

Mtot
mq

my

ols and abbreviated terms

Arrestance, %

Arrestance in loading phase “j”, %

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

Mean value

Dust in duct after filter, g

Mass of dust passing the filter at the dust loading phase “j”, g
Cumulative miass of dust fed to filter, g

Mass of final filter before dust increment, g

Mass-of final filter after dust increment, g

Bressure, Pa

—e

ng

Pa

Psf
qm
av

qvt

tf

Absolute air pressure upstream of filter, kPa
Air flow meter static pressure, kPa

Mass flow rate at air flow meter, kg/s

Air flow rate at filter, m3/s

Air flow rate at air flow meter, m3/s
Temperature upstream of filter, °C

Temperature at air flow meter, °C

© ISO 2016 - All rights reserved
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p Air density, kg/m3

[0) Relative humidity upstream of filter, %

Am Dust increment, g

Amgs Mass gain of final filter, g

Ap Filter resistance to air flow, Pa

Aps Differential pressure used for determination of air flow rate, Pa
Api20 Filter resistance to air flow at air density 1,20 kg/m3, Pa

ANS$I American National Standards Institute

ASHRAE American Society of Heating, Refrigerating and Air Conditioning Engineers
ASTM American Society for Testing and Materials

CEN European Committee for Standardization

EN European Norm

EUROVENT European Committee of Air Handling and Refrigeration Equipment Manufactu

5

5.1

Thd
be
extq

Thd
usa
enc

Thd
like]

thrpugh the test device shall not constitute a hazard or nuisance for the people (or devices)

filte

5.2

General test device requirements

Test device requirements

lesigned so that when correctly mousted in the ventilation duct, no air/dust leaks occur
erior filter frame and the duct sealing surfaces.

pbuntered in service.

ly to be encountered during normal use. Dust or fibre released from the test device media

red air.

Test:device preparation

The

test device shall be mounted in accordance with the manufacturer’s recommendation

[ersS

test device shall be designed or marked’so as to prevent incorrect mounting. The test device shall

hround the

complete test device (test device and frame) shall be made of material suitable to withstand normal
be and exposure to the pange of temperature, humidity and corrosive environments likely to be

complete test deviee-shall be designed so that it will withstand mechanical constrairts that are

by air flow
exposed to

5 and after

equilibration with the test air weighed to the nearest gram. Devices requiring external accessories
shall be operated during the test with accessories having characteristics equivalent to those used in
actual practice. The test device, including any normal mounting frame, shall be sealed into the test rig
in a manner that prevents leakages. The tightness shall be checked by visual inspection and no visible
leaks are acceptable. If for any reason dimensions do not allow testing of a test device under standard
test conditions, assembly of two or more devices of the same type or model is permitted, provided no
leaks occur in the resulting assembly. The operating conditions of such accessory equipment shall be
recorded.

©IS
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6 Loading dust

The synthetic loading dust as specified in ISO 15957 as L2 shall be used as a loading dust for reporting
results. This procedure is applicable to loading a filtration device with other dust types mentioned in

[SO 15957,

but not for reporting results in accordance with this part of ISO 16890.

7 Test equipment

7.1 Test

Parts not described in 1SO 16890-2 and used in this part of ISO 16890 are described below.

7.2

For all dus

The mixing

shown in I

7.3

The down§

liquid and

of ISO 16890.

7.4

The purpo

over the te
tray. The t

the slot of
directsiti

entrance of duct section B in Figure 1 as shown in ISO 16890-2:2016, Figure 3, and be collinear with
duct centrg¢ line.

The compiessed air supply shall\be fitted with a filter-dryer system to provide clean, oil-free

with a de

dimension$ are given in Figuré 1 and Figure 2. The vertical pickup tube version of the dust fee

is shown i

Up

Lig

Du|

rig, as described in ISO 16890-2:2016, Clause 7.

ktream mixing orifice
load measurements the upstream mixing orifice shall be installed.

b orifice is made up of an orifice plate (1) and a perforated plate as the.mixing baffle (2
b0 16890-2:2016, Figure 4.

uid aerosol testing devices

tream aerosol sampling head, upstream aerosol samplingthead, downstream mixing orij
herosol injection as have been shown in ISO 16890-2:2016, Figure 3, are not used in this |

st feeder

be of the dust feeder is to supply the synthetic dust to the filter under test at a constant
st period. A certain mass of dust previously weighed is loaded into the mobile dust fegq
ray moves at a uniform speed and the dust is taken up by a paddle wheel and carrie
the dust pickup tube of the ejector.(The ejector disperses the dust with compressed air
to the test rig through the dust féed tube. The dust injection nozzle shall be positioned at

point no higher than)1,7 °C (35 °F). The general design of the dust feeder and its crit

fice
bart

Fate
der
1 to
and
the
the

air
ical
der

Figure 1 as an-example. Backflow of air through the pickup tube from the positive

uct

pressure shall be prevented when the feeder is not in use. The degree of dust dispersion by the fegder
is dependent on the.characteristics of the compressed air, the geometry of the aspirator assembly pnd
the rate of fair flowrthrough the aspirator. To ensure the consistency of the results, the test feeder shall
provide (10 £ 4) mg/m3 (4,0 + 0,4 g/1 000 ft3). The gauge pressure on the air line to the Venfuri
correspondling to an air flow of the dust-feeder pipe of (6,8 + 0,2) dm3/s (14,4 cfm * 0,4 cfm) shalll be

measured rarinﬂira"y for-different static prnccnrnc inthe duct

© ISO 2016 - All rights rese
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Dimensions in mm

Key

N O U W

10

NOT

dust feed tube (to inlet of test duct)

thin-wall galvanised conduit

venturi ejector

ejector

dry compressed air feed

dust pickup tube (0,25 mm (0,01 inch) from dust feed tray)

dust paddle wheel @ 88,9 mm (3,5 inch) (outer dimension), 114,3 mm (4,5 inch) long with 60
(0,2 inch) deep

teeth in paddle wheel (60 teeth)
dust feed tray
150 W infrared-reflector)lamp

E The optiorabinfrared reflector lamp can be used if the dust is hydroscopic, making dust p

Figure 1 — Critical dimensions of dust feeder assembly

© ISO 2016 - All rights reserved

teeth 5 mm

ckup easier.


https://standardsiso.com/api/?name=64e48afe2bd576d3e334dc82bf0f8c4c

ISO 16890-3:2016(E)

Dimensions in mm

27,8
349 $18,3

?15,9
AD .

NS i

1,6
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=
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Q
)
3 o
- |
CER 77
=1=1
% | © |
b
#159 L6/ " R e
5,5 (4 4 -
®19,1 | e . | "!.EI .M!
—1| oss1 [\ PeoBd04 a) Dust pickup tube T ' T
[te}
®15,9 2
219,0
5[0 @5,5 (4x) 923,9
£ PCD 40,4 08,7
\® g ———— 50,8
i | o | ?19,1
1 . Qs> M5 (4x)
94,7
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+ " ®1,6 DEEP 25,4
- A I
=
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SNE| 1 - @
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_69_ —
3 ke Lé e =
- A o B159 o
©23,9
. ﬁm'v . .
b) Ejector 58,1 c) Venturi ejector

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

Figure 2 — Ejector, Venturi ejector and dust pickup tube details for the dust feeder
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Final filter

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

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

dur

8

ing one test cycle.

Qualification of test rig and apparatus

8.1

Apy
the
resi
ord
alsd

8.2
The

The
enld
The
(0,0
givd
ejed
(1,2

Schedule of qualification testing requirements

aratus qualification tests as described in [SO 16890-2:2016, Clause 8, shall verify-quantitatively that
test rig and sampling procedures are capable of providing reliable arrestance measurgments and
stance to air flow measurements. Maintenance testing will help keep the §ystem in good operating
br. Additional cleaning and maintenance operations subject to any normallaboratory opg¢ration will
be needed beyond what is listed in Clause 8.

Dust feeder air flow rate

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

aspirator Venturi is subject to wear from the dust and compressed air and will thereby become
irged. It is therefore important periodically to monitor the air flow rate from the dust feeder.
flow shall be (6,8 £ 0,2) dm3/s (14,4 cfm + 0,4%fm) while maintaining the static pitessures to
+ 0,1) Pa. For other types of dust feeders, the air flow does not have to be the same af long as it
s the same test result as the dust feeder.described in 7.1.3. The required gauge presdqure on the
tor tube supply line necessary to provide-this air flow at discharge duct pressures of at I¢ast 300 Pa
inch H20) above ambient pressure shall.be determined using the test device shown in Figure 3.

o b

Key

N U1 A W N

dust feeder

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

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

fan

pressure differential measurement device

Figure 3 — Dust feeder air flow rate

© IS0 2016 - All rights reserved 9
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8.3 Final filter efficiency qualification test

Weigh the final filter to the nearest 0,1 g and install it in the test duct without the test device installed.
The method specified in 9.2.1 shall be used to challenge the filter with 100 g of loading dust. Remove
and weigh the filter. Its weight increase shall be within 2 g of 100 g.

9 Test sequence dust-loading procedure

9.1 Test procedure for the filter

9.1.1 Preparation of the test device

bvice shall be mounted in accordance with the manufacturer’s recommendations'and affter
bn with the test air (23 + 5)°C and RH (45 £ 10) % as defined in ISO 16890-2:2016, 7.14.2,
the nearest gram. Devices requiring external accessories shall be operatediduring the ftest
sories having characteristics equivalent to those used in actual practice.(Fhe filter, including
mounting frame, shall be sealed into duct in a manner that prevents leakages. The tightness
ecked by visual inspection and no visible leaks are acceptable. If ferany reason dimensjons
do not allop 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], asse:Ibly
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.

The test d¢
equilibrati
weighed ta
with acces
any norma
shall be ch

9.1.2 Initial resistance to air flow

low
low
Sity

Resistance|to air flow will be measured at 50 %, 75 %, 1000% and 125 % of the rated air volume ﬂ
rate as described in ISO 16890-2:2016, 9.1. These values-will establish a curve of resistance to air

as a functign of the air flow rate. The resistance to air\flow readings shall be corrected to an air den|
of 1,20 kg/m3 (0,075 lb/ft3). See Annex A.

puse

NOTE \
incorrect m
value as me

9.2 Dus

Vhen measuring the initial resistancef the upstream mixing orifice as described in 7.1.1 can c
easurements due to turbulent air flow. Initial resistance to air flow may be slightly different tg
hsured in ISO 16890-2.

[ loading

the

9.2.1 Dustloading procedure

The test d
resistance
tray. The d

bvice is progressively loaded with the synthetic test dust and the consequent changef in
to air flowrare determined. Dust increments are weighed to +0,1 g and placed in the dust
st is fed'to the test device at a concentration of (140 + 14) mg/m3 (4,0 + 0,4 g/1 000 ft3) yntil
each air flpw resistance step value is attained. The arrestance is determined after each incremeptal
dust addition/Before stopping the dust feeding, brush whatever dust remains in the feeder tray to|the
dust pickup tube so that it is entrained in the duct air flow. Vibrate or rap the dust feeder tube for 30 s.
The dust fed to the test device could also be estimated by weighing the remaining dust in the feeder.
With the test air flow on, re-entrain any synthetic dust in the duct upstream of the test device by the
use of a compressed air jet directed obliquely away from the tested test device.

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

The first 30 g dust loading [or 10 Pa (0,04 inch H20) increase, whichever comes first] will give the initial
arrestance and the additional dust increments should give a smooth curve arrestance versus dust
loading up to the final resistance.
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For filters with particle removal efficiency <50 % in the PMjg particle range, the final resistance to
air flow is 200 Pa (0,8 inch H,0), while for filters with a particle removal efficiency =50 % in the PM1g
particle range, the final resistance to air flow is 300 Pa (1,2 inch H;0).

NOTE Reporting at these final resistance to air flow values is required, but testing can go beyond.

The test dust loading curve should be built up by a minimum of five data points evenly distributed
to create a smooth curve. However, a filter with low initial pressure loss, or a filter with low increase
of pressure versus loading dust, requires one or more measuring points in the beginning of the dust
loading procedure, while other filters may need an extra measuring point at the end of the dust loading
procedure to give an even distribution of measuring points (see Table 2).

Table 2 — Performance values to measure or calculate after each dust loading gtep

Parameter to be determined
Stage A Test dust Resistance fto
rrestance . .
capacity air flow

Initial, before dust loading NO NO YES
After 30 g dust, or 10 Pa (0,04 inch H,0)
increase, whichever comes first (the first YES NO YES
loading to give initial arrestance)
At the end of each intermediate increment YES NO YES
After the last 1ncrement YES YES YES
(final resistance to air flow)

9.2]2 Arrestance
The arrestance shall be determined after each dust loading step.

After reaching the next resistance to air flow level, the previously weighed final filter is renmpoved from
the|test rig and reweighed. The weight.increase indicates the mass of dust that has passpd the test
devjice. The arrestance, 4;, for the dustleading step “j” shall be calculated as given in Formulp (1):

Ajz(l—mj/Mj)lOO% 1)
whére

mj is the mass©fjdust passing the filter (the mass gain of final filter Am¢f and the dust affter the

“wsn,

device mg) at the dust loading phase “j”;

w:n

M;j is theyhass of loaded dust (dust increment Am) during the dust loading phase “j".

The test isstopped if the arrestance is lower than 75 % of the maximum measured arrestante or if two
valges.are lower than 85 % of the max1mum measured value The 1n1t1al arrestance is cala lated after
the'fs : t has to be
stopped test dust capac1ty shall be reported ‘not applicable due to loss of arrestance during loading
process”.

An average arrestance is calculated from at least five single values of the arrestance. The average dust
arrestance, A, shall be calculated as given in Formula (2):

= (1/M)x[ My x Ay + My x Ay +..+ M, XA, ] (2)

where
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M = M1 +M> +.... + My, is the total mass of dust fed;

M1, My

yeeee My are dust masses successively fed to reach the final resistance to air flows

Ap1, Apz ... Apn,

Arrestance values above 95 % should be reported as >95 %.

In plotting a continuous curve of arrestance against loaded dust, the curve shall be drawn through

arrestance

9.23 Te

values plotted at the mid-point of their associated weight increment.

nacity

P

The test dy

of loaded dust (corrected for the losses upstream of the test device) by the average arrestance,

10 Repo

10.1 Gen

Test resul

and Figure
format is n

10.2 Req

The follow
elements s

10.2.1 Re
All data va

rting results

bral

s shall be reported using the test report format shown in thisipart of ISO 16890. Figu
|5 comprise the complete test report and are examples of acceptable forms. Use of this e
pt required, but the report shall include all of the items shéwn in 10.2.

1ired reporting elements

ing information is required in every test reperf: Any report not containing all requ
hall be considered invalid.

port values

Data value
fractions) i

s for resistance to air flow shall'be reported as whole number values only (no decimd
n SI units (Pa). [P units (inch.H,0) with two decimal places may also be added.

10.2.2 Report summary

The one pgge summary seetion of the performance report (see Figure 4) shall include the follow

laboragory information:

lalporatery name;

st capacity for a given final resistance to air flow is calculated by multiplying the tetal mass

e 4
xact

red

ues for arrestance shall be reported as whole number values only (no decimal or fractiofs).

| or

ring

informatiop:
a)

1)

2)

lalpératory location and contact information;

3) testoperator’s name(s);

4) method of air flow measurement;

b)
1

test information:

identification of this standard;

2) unique test report identification;

3) da

12

te of the test;
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how the sample was obtained;

c) testdevice information:

1)

2)
3)

manufacturer’s name (or name of the marketing organization, if different
manufacturer);

brand and model number as marked on the test device;

from the

test device condition (e.g. clean, discharged according to ISO 16890-4, tested according to

ISO 16890-2, used, etc.);

4)
5)

6)

7)
8)

d) |test device literature data or operating data as stated by the manufacturer, if known:

iy
2)
3)
4)

e) [test conditions:

1)
2)

dimensions (height, width and depth);

physical description of construction (e.g. pocket filter, number of pockets;-pled
number and depth of pleats);

media description including:

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

ii) media colour;

iii) effective filter media area;

iv) type and amount of any additive to the medidyif known;

v) electrostatic charge, if known;

a photo of the actual test device is highlyrecommended, but not required;

any other pertinent descriptive attributes;

test device initial resistance.to air flow at the test air flow rate;
rated final resistance-fo-air flow at the test air flow rate;
initial particle removal efficiency;

any other literature data available or furnished operating data;

test@ir flow rate;

test air temperature and relative humidity;

ted panel,

, inorganic

3)
=7

laadinag ducst ucad:
TOGGHE- S HSe e

f) testdata:

1y
2)
3)

resistance to air flow data at the test air flow rate;
resistance to air flow vs test dust load;

arrestance values vs test dust load.
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10.2.3 Report details
The report details shall include but are not limited to the following information.

a) Measured results

1) The resistance to air flow data at each of the required air flow rates shall be reported in table
format (see Table 3) and as a graph of air flow vs. resistance to air flow.

i) The reported resistance to air flow shall be corrected to an air density of
1,20 kg/m3. However, if the test air density is between 1,16 kg/m3 (0,072 1b/ft3) and
i : i ibed

) ) )

in Annex A.

2) THe results of the arrestance measurement shall be reported both in table (summary pjge)
(s¢e Table 4) and graphical format.

b) Concluding statement

1) THe results of this test relate only to the test device in the condition ‘stated herein. [The
performance results cannot by themselves be quantitatively applied to predict filtrafion
performance in all “real life” environments.
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Testing Organization

{

he results of this test relate only to the test device in the condition stated herein.
he-péerformance results cannot by themselves be quantitatively applied to predict filtration performance in all "real life"

e

nvironments.

Units are shown in SI, but can be converted to IP

IS0 16890-3:2016 - AIR FILTER TEST RESULT SUMMARY Egg‘r‘zss
Phone
GENERAL
Test ID: | Date of test: | Operator:
Air flow measurement: Test device obtained from:
DEVICE TESTED
11 rp L . Filter dimensions (W x H x D) (mm):
Type of media: Net effective media area (m?): Construction: (# pleats, pgckets; etd
Hilter/media electrostatic charge: Media colour: Media adhesive:
D}evice Condition: (clean/initial, used, conditioned per ISO 16890-4, tested per ISO 16890-2, etc.)
(ther descriptive information:
TEST DATA SUMMARY
Test air flow rate (m3/s): | Test air temperature (2C): | Testair RH (%): Loading dust:
RESULTS
Resistance to air flow (Pa) Dust loading results
N Initial Average Test Dust
Rated Initial: arrestance arrestance capacity [g]
Measured: [%] [%]
Rated Final:
TestDevice Photo
Remarks:
NOTE

Figure 4 — Test report summary page format
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Testing Organization
ISO 16890-3:2016 - AIR FILTER TEST RESULT DETAILS ngi‘%ss
Phone
Test ID: | Date of test: | Operator:
TEST DATA DETAILS
Resistance to air flow rate
% of Rated Air flow | Resistance to
Air flow (m3/s) Air flow (Pa) | - 0
50% & 0
75% 2
100% = o
125% °
0 % 0
3 108
g
000 025 050 0,75 1,00 125
Air flow rate (m3/s)
500
450
400
= 350
&l 300
L5
¢l 250
3l 200
é 150
100
50
0
0 50 100 150 200 250 300 350 400 450 500
Dust load (g)
100
20
80
d 70
g 60
L5
g 50
3 a0
k5
gl 30
<
20
10
)}
0 50 100 150 200 250 300 350 400 450 500
Dust load (g)
NOTE
The resultsof This test relate only to the test device 1n the condition stated hereimn.
The performance results cannot by themselves be quantitatively applied to predict filtration performance in
all "real life" environments.
Units are shown in SI, but can be converted to IP

Figure 5 — Test report details page format
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