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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 1SO, also take part in the work. ISO collaborates closely with the International Electrotechnical
CommissiT (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part B.

Draft International Standards adopted by the technical committees are circulated to thecqmember bodies for voting.
Publication|as an International Standard requires approval by at least 75 % of the member'bodies casfing a vote.

Attention i drawn to the possibility that some of the elements of this International’Standard may be [the subject of
patent rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

Internationgl Standard 1SO 5011 was prepared by Technical Committee {SO/TC 22, Road vehicles, $ubcommittee
SC 7, Injection equipment and filters for use on road vehicles.

This seconf edition cancels and replaces the first edition (ISO 5011:1988), which has been technically revised.

Annexes A| B and G form a normative part of this International Standard. Annexes C to F are for inforfnation only.

© 1SO 2000 — Al rights reserved \
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Inlet air cleaning equipment for internal combustion engines

and co

mpressors — Performance testing

1 Scop

This Intern
performang

The basic
collection 6
measurem

This Intern
generally u

e

ational Standard establishes and specifies uniform test procedures, conditions) ‘equif
e report to permit the direct laboratory performance comparison of air cleaners.

performance characteristics of greatest interest are air flow restriction or_differential g

ffciency, dust capacity, and oil carry-over on oil bath air cleaners. This test code therefore
bnt of these parameters.

pational Standard is applicable to air cleaners used on internal’combustion engines and
5ed in automotive and industrial applications.

2 Normative references

The followi

ng normative documents contain provisions whichythrough reference in this text, constitute

this International Standard. For dated references, subséguent amendments to, or revisions of,

publication
investigate
undated re
maintain re

ISO 5167-1
and Ventur

ISO 12103

3 Term

3.1 Tern

5 do not apply. However, parties to agreements based on this International Standard are ¢

the possibility of applying the most recent’editions of the normative documents indicate

ferences, the latest edition of the normative document referred to applies. Members of
gisters of currently valid International\Standards.

, Measurement of fluid flow by.means of pressure differential devices — Part 1: Orifice p
tubes inserted in circular_ gross-section conduits running full.

1, Road vehicles — Test dust for filter evaluation — Part 1: Arizona test dust.

s, definitions; symbols and units

ns andwdefinitions

ment, and a

ressure, dust
deals with the

compressors

provisions of
any of these
ncouraged to
d below. For
ISO and IEC

ates, nozzles

For the pur|

poses of this International Standard, the following terms and definitions apply.

3.1.1
air filter
air cleaner

device which removes particles suspended in the fresh charge as it is drawn into the engine

3.1.2

filter element
replaceable part of the air filter, consisting of the filter material and carrying frame

© 1S0O 2000 -
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3.1.3
secondary el

ement

air cleaner element fitted downstream of the primary element for the purpose of providing the engine with
protection against dust in the event of

a) certain types of primary element failure, or

b) dust being

3.1.4
unit under te

present during the removal of the primary element for servicing

st

either a single_air cleaner element or a complete air cleaner assembly

3.15
single-stage
air cleaner wh

3.1.6

multistage ai
air cleaner cq
elements

NOTE If t

3.1.7
precleaner
device usuall
element

3.1.8
test air flow
measure of th

NOTE The
3.1.9

rated air flow
flow rate sped

NOTE It may be used as the test air flow.
3.1.10
scavenge air|flow

measure of th

NOTE It i

air cleaner
ich does not incorporate a separate precleaner

r cleaner
nsisting of two or more stages, the first usually being a precleaner)\foellowed by one or

Vo elements are used, the first is called the primary element and the-Second one is called the second

e quantity of air drawn through the air cleaner outlet per unit time

e flow rate is expressed in cubic metres-per minute corrected to standard conditions.

ified by the user or manufacturer

e quantity of air used to remove the collected dust from a precleaner

more filter

ary element.

using inertial or centrifugal means to remove a portion of the test dust prior to reaching the filter

expressed as a percentage of the test air flow.

3.1.11
static pressu

re

pressure in a duct, at the observed air flow rate, measured by connecting a pressure gauge to a hole or holes
drilled in the wall of the duct

NOTE In the tests specified in this International Standard, a static pressure is measured by a manometer (usually a liquid
manometer) as a negative pressure difference against the atmospheric pressure and in the formulae this is treated as a positive

value.

3.1.12
restriction

static pressure measured immediately downstream of the unit under test

© ISO 2000 — All r

ights reserved
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differential pressure

difference i

3.1.14

n static pressure measured immediately upstream and downstream of the unit under test

pressure loss
measure of the loss of energy caused by an air cleaner at the observed air flow rate

NOTE 1

NOTE 2

It is expressed as the differential pressure corrected for any difference in the dynamic head at the measuring points.

For further information, see annex A.

3.1.15

absolute filter

filter downs

3.1.16
efficiency
ability of th

3.1.17
capacity
quantity of

3.1.18

oil carry-o
appearanc

3.1.19
test termin
condition, r
NOTE

the res

the dus

oil carr

3.1.20
automotiv
air cleaner

tream of the unit under test to retain the contaminant passed by the unit under test

b air cleaner or the unit to remove contaminant under specified test conditions

contaminant removed by the unit under test in producing specified terminal conditions

Ver
p of oil at the cleaner outlet

al condition

elating to an air cleaner, the occurrence of‘which signifies the end of the test

A test terminal condition may be, for example, any one of the following:

riction or the differential pressure feaches a specified or agreed value;

t-removing efficiency or some other performance parameter falls to a specified or agreed value;

-over occurs;

a dust pot becomes fillech

b application
genérally used for internal combustion engines in passenger cars

3.1.21

industrial application

air cleaner
agricultural

3.2 Sym

generally used for internal combustion engines in heavy-duty trucks, construction equipment and

tractors

bols and units

The following applied units, according to ISO 1000, are used.

© 1S0O 2000 -
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4 Measuf

4.1 Measu

Measure the ir flow rate to within + 2 % of the actual value, except for the variable air flow test when ac
e maximum value of the cyclic flow rate through the cleaner.

be + 2 % of th

Measure the (lifferential pressure and restriction to within 25 Pa 6f.the actual value.

Quantity Symbol Unit
Volume flow rate aQv m3/min
Velocity v m/s
Density P kg/m3
Mass flow rate Om kg/min
Pressure p Pa
Restriction Apy Pa
Differentiapressure JAYO%T Pa
Pressure loss Ap Pa
Mass m g
Time t s

rement accuracy

ement accuracy and standard conditions

Measure the femperature to within 0,5 °C of the actual value.

Measure the mass to within 1 % of the actual value except where noted.

Measure the

Measure the

The measure

pbarometric pressure to within-3:hPa.

4.2 Standard conditions

All airflow me

See annex G

elative humidity (RH) with an accuracy of + 2 % RH.

ment equipment shall be calibrated at regular intervals to ensure the required accuracy.

hsurementsishall be corrected to a standard condition of 20 °C at 1 013 hPa (1 013 mbar).

Curacy may

5 Test materials and test conditions

5.1 Test dust

5.1.1 Grade

The test dust to be used shall be ISO 12103 - A2 (ISO Fine) or ISO 12103 - A4 (ISO Coarse), subject to agreement
between the filter manufacturer and client. The chemical analysis and the particle size distribution shall conform to

ISO 12103-1.

© 1SO 2000 — All rights reserved
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nce of an agreement on the dust

for single-stage filters, use ISO Fine test dust, and

for multistage filters, use ISO Coarse test dust.

5.1.2 Preparation

Before using the test dust, a quantity sufficient to cover the test requirements shall be mixed in a sealed container
for a minimum of 15 min. The test dust shall then be allowed to become acclimatised to a constant mass under the
prevailing test conditions.

NOTE
being fed to

5.2 Test

The oil use|

for use at the appropriate ambient temperature. If an oil is not specified, the test-gil shall be a heay

the viscosit

85 mmj

330 m

5.3 Abs

5.3.1 Filt

The absolu
9,5 kg/m3.]
mass after

nap side facing upstream, in an airtight ;holder that adequately supports the media. The face velc

exceed apy
As an alter

To reduce
shall be su

NOTE

5.3.2 Vval

Fo ensure a constant rate of dust feed with some dust feeders, it may be found necessary to heatt
the injector.

oil for oil bath air cleaners

[ for testing oil bath air cleaners shall be that specified by the filter manufagturer and agreg
y at the temperature of the test shall be adjusted as follows:

2/s for oil carry-over and restriction/differential pressure tests;

m2/s for efficiency and capacity tests, including an oil carry-over test after the capacity test.
plute filter materials

br media
te filter may consist of fibreglass media with a minimum thickness of 12,7 mm and a minim
) The fibre diameter shall be 0,76 um(o 1,27 pm and the moisture absorption shall be les
exposure to 50 °C and 95 % relative humidity for 96 h. The absolute filter media shall be
rox. 0,8 m/s to maintain medja-integrity.

hative, a non-woven filter media with the efficiency described in 5.3.2 may be used.

any subsequent errers in the measurements caused by losses of fibres or materials, the
Dject to a flow of at1east 110 % of the rated flow of ambient air for 15 min before the first te

The use of.and@bsolute filter with a backing will minimize fibre loss.

dation of absolute filter media efficiency, E,

he dust prior to

ed by the user
y-duty oil and

um density of
s than 1 % by
installed with
city shall not

absolute filter
5t weighing.

Arrange t

absotutefitters—imtandem—Performafitterefficiencytestand—determine-themass—inc

absolute filter according to the test procedure given in 6.4.3 or 7.5.2:

Ea

where

E, is

AmA

— 50 x 100 %
AmA + AmB

the absolute filter efficiency;

ease of each

€Y

1) A suitable material is commercially available. Details may be obtained from the secretariat of ISO/TC 22 or from the 1SO
Central Secretariat.

© 1S0O 2000 -
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AmA

Amg

is the mass increase of upstream absolute filter;

is the mass increase of downstream absolute filter.

The absolute filter efficiency should be a minimum of 99 % for the contaminant presented to it.

5.4 Absolute filter mass

The absolute filter shall be weighed, to the nearest 0,01 g, after the mass has stabilized. Stabilization may be
achieved by storage in a ventilated oven at a constant temperature of 105 °C + 5 °C. The absolute filter shall be

weighed insi

de the oven. Alternatively, air conditioned according to 5.5 may be drawn through the absol
15 min then the filter is weighed. Repeat this procedure until the mass has stabilized.

55 Tempe
All tests shal
conducted at
single test be
The test resul
of otherwise i

directly comp
possible.

6 Testpr

6.1 Gener

Performance

on a complefe air cleaner assembly are preferred. The tests shall consist of an air flow restriction

pressure test,
air filter elemq

6.2 Teste

6.2.1 Typic
rupture collap

Use a dust fe|
the range of g

rature and humidity

be conducted with air entering the air cleaner at a temperature of 232C.+ 5 °C. Tes
a relative humidity of (55 + 15) %, the permissible variation at each weighing stage throu
ng + 2 %.

(s of an air cleaner will be affected by the relative humidity of the aif.passing through it and

entical tests carried out near the two extremes of the permitteekhrange of relative humidity
arable. The tests should be conducted within the narrowest’range of temperature ari

pcedure for dry-type air cleaners for automotive applications

i
fests shall be performed on a completejair cleaner assembly or on a single air cleaner ele

an efficiency test and a capacity test. In addition, a pressure collapse test shall be perfor
nt.

Juipment

hl arrangements o determine resistance to air flow, dust capacity, dust removal charact
Se characteristicsyare shown in annex B, Figures B.1 and B.6 to B.11.

Pder which,When used with the dust injector in Figures B.2 and B.3 is capable of meterin
eliveryrate's required. This dust feed system shall not change the primary particle size dif

the contamin
280 kPa mini

;Pnt. The-air feed pressure shall be 100 kPa minimum. The ISO heavy-duty injector presst

um.

ute filter for

ts shall be
ghout each

the results
may not be
d humidity

ment; tests
differential
med on the

pristics and

h dust over
stribution of
re shall be

The dust feed

system shall be validated as follows.

Charge the dust feeder with a pre-weighed amount of test dust.

Simultaneously start the dust feed system and timer.

ate from the average is not more than 5 %.

a)
b)
c)

for 30 min.
d)

delivery r
6

© ISO 2000 — All r
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6.2.2

ISO 5

suspension.

6.2.3

Use the dust injector described in Table 1 and shown in Figures B.2 and B.3.

Table 1 — Recommended ISO dust injectors (see Figures B.2 and B.3)

011:2000(E)

Use a dust-transfer tube between the dust feeder and the injector of a size suitable to maintain dust

Dust feed rate 0to 26 26 to 45 > 45

g/min

Inj

ISO injector or

ector type ISO injector ISO heavy-duty injec

ISO heavy-duty injector

The specifi
greater tha
system fee
feed rate s

Injector no:
Therefore,

6.24 Us
way that th
6.25 Us
6.26 Fo
conforming
and B.5 or
the dust is

compresse
settles out.

When usin
ensure tha
and the atn

6.2.7 Us
In the case
6.2.8 Us

Validate th
calibrated (

bd ISO injector has been shown to feed dust satisfactorily at rates up to 45 g/min®“\Where d
N this are required, more than one injector will have to be used. It should be noted that the
ding test dust to the injector may affect this maximum rate of dust feed. THe maximum 4
hould therefore be determined prior to the dust feed/injector system being.used for tests.

rzles are subject to natural erosion. Erosion may affect the distribution and delivery of test
t is recommended to use a design with replaceable parts.

b an inlet tube conforming to Figure B.4. The dust injector and inlet tube shall be positio
bre is no loss of dust.

b a manometer or other differential pressure measuring device with the specified accuracy,

air cleaner assembly testing, use a housing@nd set-up agreed upon by the manufact
to Figure B.11. For air filter element testing; use a test set-up and shroud conforming f
an arrangement as shown in Figures B.6.er B.7. Where the test equipment is as shown
fed into the chamber and, to ensure that it does not adhere to the walls and is evenly d
d air jets on flexible tubing should be provided in the test chamber, arranged so to agitate

j compressed air for agitating dust, care shall be taken not to eject any dust out of the
no dust is ejected from the chamber, a negative pressure should be maintained betweer
hosphere.

b an outlet tube _cenforming to Figure B.4. The cross-section shall be the same as the air
of non-uniform*flow conditions caused by special outlet tubes, special precautions may be

b an air flow rate measuring system having the accuracy described in 4.1.

e air flow rate measuring system. The air flow meter shall be of an acceptable desig
rifice and manometer conforming to 1ISO 5167-1. The orifice unit shall be permanently ma

ust feed rates
design of the
ttainable dust

contaminant.
hed in such a
irer and user
o Figures B.1
in Figure B.6,

istributed, dry
any dust that

champer. To
the chamber

Cleaner outlet.
required.

n, such as a

ked such that

it can be i

6.2.9

entified after calibrafion. Corrections shall be made for variations in absolute pressure and temperature
at the meter inlet and the air flow rate shall be expressed in cubic metres per minute corrected to standard
conditions (see 4.2).

selected value during steady-state and variable air flow operation.

Use an air flow rate control system capable of maintaining the indicated flow rate to within 1 % of the

6.2.10 Use a blower/exhauster for inducing air flow through the system, which has adequate flow rate and
pressure characteristics for the filters to be tested. Pulsation of flow rate shall be so low that it is not measurable by
the flow rate measuring system.

© 1S0O 2000 -
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6.2.11 Grounding is required for all test apparatus to reduce the effects of static charges and to improve the
consistency of the test results. Grounding of metallic and non-metallic surfaces, housings, dust transport tubes,
injectors and associated hardware is recommended.

6.3 Restriction and differential pressure test

6.3.1 The purpose of this test is to determine the restriction/differential pressure/pressure loss across the unit
under test which will result when air is passed through under predetermined conditions. Airflow restriction or
differential pressure is measured with a clean filter element, or elements, at five equally spaced airflows of between

50 % and 150 % of the rated air flow, or as agreed upon between the user and manufacturer.

6.3.2 Cond
humidity cond

6.3.3 Setu
leaks. Conne

6.3.4 Meas
75 %, 100 %,

itions as specified in 5.5 until the mass has stabilized.

D the test stand as shown in Figures B.8 or B.9 and Figures B.14 or B.15. Seal all joints to
t pressure taps.

ure and record the restriction and the differential pressure versus the flow-rate at approxim
125 % and 150 % of the rated air flow, or as agreed upon between the@iser and manufact

tromthe—tmit—at-the—airftowrate—at-which-the—tmitts—tested-foratteast-t5minunder-temperature and

prevent air

ately 50 %,
irer.

6.3.5 Recofd the ambient temperature, pressure and relative humidity.

6.3.6 Correct the recorded restriction and differential pressure to standard conditions in accorflance with
annex G.

6.3.7  For pfessure loss determination, use the formula given in annex A.

6.3.8 Plot the results as shown in annex E or equivalent.

6.4 Efficiency test

6.4.1 Purpgse

The purpose
with either cg
performed co
performed at
Determinatior]

6.4.2 Types

Three types 0

Df this test is to determine the.retention capabilities of the unit under test. This test can be
nstant or variable air flow @nd with coarse dust or fine test dust. If desired, efficiency tg
ncurrently with capacity tests (see 6.5). Determination of the efficiency at constant test air
the rated air flow or any percentage thereof, as agreed upon by the user and ma
of efficiency at variable air flow can be performed using variable air flow cycle according t

f efficiencytests can be performed, as follows:

conducted
sts can be
low can be
nufacturer.
D 6.7.

a) full-life ef[iciency determined when the terminal condition, i.e. the terminating differential pressure, ig reached;

b) incremental efficiency determined when, for example, 10 %, 25 % and 50 % of the terminating differential
pressure minus the initial differential pressure are reached;

c) initial efficiency determined after the addition of 20 g of contaminant or the number of grams numerically

equivalent to 6 times the air flow in cubic metres per minute, whichever is the greater.

6.4.3 Test procedure — Absolute filter method

6.4.3.1 Based on the test flow, calculate the test dust feed rate using a dust concentration of 1,0 g/m3 of air; in

special cases

6.4.3.2 Con

(e.g. small filters) 0,25 g/m3or 0,5 g/m3 may be allowed.

dition the unit under test according to 6.3.2, then measure and record the mass.
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6.4.3.3
housing.

6.4.3.4
B.7 for air f

6.4.3.5

6.4.3.6

ISO 5

Weigh the absolute filter pad as specified in 5.4 and record mass before assembly within

011:2000(E)

absolute filter

Set up test stand as shown in Figure B.11 for air cleaner assemblies, or as shown in Figure B.1, B.6 or

ilter elements. Seal all joints to prevent air leakage.

Record the temperature and relative humidity.

Prepare the specified test dust according to 5.1 and weigh out the quantity required for test in a suitable
test container. For full-life efficiency tests, the quantity should be approximately 125 % of the estimated capacity of
the unit under test. Record the mass of the container and dust to the nearest 0,1 g.

6.4.3.7
pressure.

6.4.3.8
calculated

6.4.3.9
the test floy

Start the air flow through the test stand and stabilize at the test flow rate. Record™t
Load the dust feeder from the dust container and adjust the feed rate to inject dust at the
n 6.4.3.1. Reload the dust feeder from the dust container throughout the test as,necessary

At specified time intervals (a minimum of five points is recommended), record the different
v and the elapsed test time.

he differential

concentration

al pressure at

6.4.3.10 |Continue the test until the specified terminal condition is reached,
6.4.3.11 [Record the temperature and relative humidity.
6.4.3.12 [The dust on the exterior surfaces of a cleaner assembly or any which may have settled in the test
chamber/dycting on the inlet side of a test element shall be eollected carefully and transferred to the preweighed
dust contaiper together with any dust remaining in the dust feeder.
6.4.3.13 [Reweigh the dust container and subtract the result from the mass recorded in 6.4.3.6. The difference is
the mass of dust fed to the unit under test.
6.4.3.14 |Carefully remove the unit under test without losing any dust. Note any evidence of seal leakage or
unusual conditions. Weigh the unit, in grams,;to within 1 % of the actual value. The increase in mgss of the unit
under testlis this mass minus the mass\determined in 6.4.3.2. In the full-life efficiency test [see|6.4.2 a)] this
increase injmass is the capacity of the(unit under test.
6.4.3.15 [Brush any observed dust on the downstream side of the test unit onto the absolute filter. Carefully
remove thg absolute filter. Repeat step 6.4.3.3 and determine the difference in mass. This is the incfease in mass
of the absojute filter.
6.4.3.16 |Calculate the-material balance, B, of the test dust. For the test to be valid, this value shal| be within the
range 0,98]|to 1,02:
ATl Al
B= 2Me+ my (2)
s

where

Amg  is the increase in mass of the absolute filter;

Amy is the increase in mass of the unit under test;

mp is the total mass of dust fed.
© I1SO 2000 — All rights reserved 9
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6.4.3.17 Calculate the efficiency, E, by the following method:
E-— 2" 100%
Amy +Ame

where the symbols are as in equation (2).

6.4.4 Test procedure — Direct weighing method

®)

The direct weighing method may be used for cumulative efficiency determination where the humidity can be
controlled to within + 1.0 % and the accuracy of the increase in mass of the filter determined to within O

%.

Where a sui
assessing the
to the proced

efficiency, E,
E =AM
M

where the sy

The test repo

6.5 Capac

6.5.1
condition. Th
contaminant.

6.5.2 Cond

6.5.3 Assuming a constant ratio of elapséd time versus dust feed of the test unit, record the data g

curve of restr
gain values a

The purpose of this test is to determine the totalgmass gain of the unit under test at the

i$ the inerease in mass at end of each time interval;

able large, accurate balance is available, it is permissible to use a direct weighing

ire in 6.4.3 omitting the operations described in 6.4.3.3, 6.4.3.15, 6.4.3.16 and 6.4.3.17. C
hs follows:

x100 %

nbols are as in equation (2).

t should indicate the method of efficiency determination used.

ty test

S test can be conducted with either constant ‘or variable air flow and with coarse or fin
f desired, the capacity determination candde performed concurrently with the efficiency tes

tion the unit according to 6.3.2. Perform the test as described in 6.4.3 or 6.4.4.

ction versus mass gain. Refer to 6.4.3.9 for restriction and time interval data. Determin
5 follows:

- X AmUT

method of

performance of the unit under test. In such cases the air cleaner under test shall be tested according

hlculate the

(4)

terminating
e test dust
(see 6.4).

nd plot the
b the mass

®)

5 the total time at end of interval:

Amy, :tlTl
where

Am, I

t, [

tr

Amyr
6.5.4

is the total time at end of test;

is the total increase in mass of unit under test at end of test.

dust mixing device and test shroud.

6.6 Filter element pressure collapse test

6.6.1

pressure and/or to determine the differential pressure at which collapse occurs.

10
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6.6.2 Set up the test stand to perform the basic dust capacity test in accordance with Figure B.1, B.6, B.7 or
B.11. Either the element from the prior capacity or efficiency test or a new element can be used for this test.

6.6.3 Increase the air flow through the stand and, if necessary, feed dust at any convenient rate until the
specified differential pressure is reached or until element collapse is indicated by a decrease in differential pressure
or increase in air flow.

6.6.4 Record the maximum differential pressure attained, the reason for terminating the test, and the condition of
the element after test.

6.7 Variable air flow test

6.7.1 As|an option to the constant air flow test, a variable air flow test can be carried out by using|a variable air
flow cycle gimilar to Figure 1.

6.7.2 In the case of oil bath air cleaners and large air cleaners (e.g. flow rate > 5 m3/min), the duration of every
partial flow|section may be 5 min instead of 1 min.

6.7.3 Baped on the average test flow for the cycle being used, calculate the dust-feed rate as in 6.43.1. The dust
feed rate should remain constant.

6.7.4 Alldifferential pressure drop determinations shall be made at maxinium air flow.
6.7.5 Pefform tests using variable air flow in place of the constant air.flow, however, with the following changes:
— after the end of each cycle the differential pressure shall be-determined at the maximum flow; and

— the eff|ciency shall be determined at least after three €ycles if the duration of partial flow section is 1 min and
after eyery cycle if the duration of partial flow section,is 5 min, and after the end of test.

T 100
= 90
80
10
60
50
Ay
30
20
10

0

I

Test flow

—-——___
e —
[ —r—)
“
| pu—

T —r—

0 1 2 3 IA 5 6 7 8 9 10
Time, min

Figure 1 — Typical variable flow cycle (average flow 60 %)

6.8 Presentation of data

For presentation of data, use annexes C, E and F or equivalent.
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7 Test procedure for dry-type air cleaners for industrial applications

7.1 General

Performance tests shall be performed on a complete air cleaner including precleaner, primary element, and
secondary element, if normally provided. The tests shall consist of an airflow restriction/differential pressure test, an
initial efficiency test, and a combined efficiency and dust capacity test.

It is difficult, if not impossible, to select a test dust size distribution and concentration which will be representative of
all service conditions. Therefore, based on primarily practical considerations, the different types of air cleaners
have been classified as to their most probable service conditions, and the test dust grade and concentration
selected accdrdingly from Table Z.

Table 2 — Test dust and concentration

Air cleaner type Test dust @ Concentration
Single stage Coarse or fine 1g/m3
Multistage Coarse or fine 2g/m3

a  In accordance with ISO 12103-1. See 5.11.

7.2 Test equipment
7.2.1 Typichl test arrangements are shown in Figures B.12, B.14 and B.15.
7.2.2 The dust feeding system shall be the same as described in 6.2.1.

7.2.3 The dust transfer tube shall be the same as described in 6.2.2. Concerning the dust feed ratg, see also
Table 1.

7.2.4  Tubular air cleaner inlet: the cross-sectional area of the upstream piezometer tube shall be the same as the
air cleaner inlgt (see Figure B.4).

7.2.5 Rectgngular or open face nlet. the same as 7.2.4 except the overall length and placement of the
piezometer shall be 24 and 16 times the hydraulic radius respectively (hydraulic radius = area divided through
perimeter).

7.2.6 The peripheral air<inlet or stack type precleaners shall be tested in a chamber which ensurgs the even
distribution and delivery-of test dust to the inlet of the unit. Care should be taken in the design of the ghamber to
ensure that afl the test\dust is fed to the filter. If dust settling occurs, then compressed air jets may |pe used to
re-entrain the|test. dust. Typical examples of chambers are shown in Figure B.13.

When using mproccod air for ngitnting rlncf’ care should he taken not to njinr‘t dustout of the chamber! To ensure

that no dust is ejected, a negative pressure should be maintained between the chamber interior and the
atmosphere.

7.2.7 The outlet downstream piezometer tube shall be as shown in Figure B.4. The inside diameter of the outlet
downstream piezometer tube shall be the same as the air cleaner outlet tube. In the case of non-uniform flow
conditions caused by special outlet tubes, special precautions may be required.

7.2.8 The absolute filter shall comprise the material specified in 5.3.

7.2.9 Use an air flow measuring system as described in 6.2.8, an air flow control system as described in 6.2.9
and a blower/exhauster as described in 6.2.10.
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7.2.10 Grounding is required of all test apparatus to reduce the effects of static charges and to improve
consistency of test results. Grounding of metallic and non-metallic surfaces, housings, dust transport tubes,
injectors and associated hardware is recommended.

7.3 Restriction and differential pressure test

Test shall be performed according to 6.3.

7.4 Initial efficiency test procedure — Absolute filter method

7.4.1 Condition the unit to the air flow at which the unit is tested for at least 15 min under the temperature and
humidity cgnditions specified in 5.5.

If desired, ¢onditioning of the absolute filter pad and air cleaner can be performed concurrently:

7.4.2 Waeigh the absolute filter pad as specified in 5.4 and record the mass before assembly in the|absolute filter
housing.

7.4.3 Prgpare the test dust according to 5.1.1 and weigh out a quantity equalta”11 g/m? of the primary element
media areg. Place the preweighed dust in the dust feeder.

7.4.4 If ifis practicable, weigh the complete unit under test.
7.4.5 Waigh the dust feed system with the dust and record the mass:

7.4.6  Sef up the air cleaner as shown in Figure B.12 or B.13("Sealing all connections to prevent ait leakage, and
maintain the air flow at the test flow rate.

7.4.7 Start the dust feeder and adjust the feed rate tesmaintain continuous injection of the complgte quantity of
test dust oyer a period of 30 min.

7.4.8 Reford the temperature and relative humidity.
7.4.9 Brysh any observed dust on the downstream side of the test unit onto the absolute filter. Catefully remove
and reweigh the absolute filter pad as in"5.4. Calculate the increase in mass by comparison with the mass recorded

in7.4.2.

7.4.10 Collect all dust which has settled on the exterior surface, inlet ducting or test chamber, or the inlet side of
the test unif and transfer thistdust to the dust feed system.

7.4.11 Rejweigh the dust feed system to within 1 % of the actual value, and calculate the mass of dugt injected into
the test clepner by comparison with the initial mass of the dust feed system from 7.4.5.

7.4.12 If ifis practicable, reweigh the complete unit under test.

7.4.13 Caiculate the initial efficiency, E;, as Tollows:
-A
E="D"2"F 1000 6)
M
where the symbols are as in equation (2).

7.4.14 If it was practicable to weigh and reweigh the complete unit under test, the efficiency may be calculated
from equation (3) in 6.4.3.17. Validation of the test shall be carried out according to 6.4.3.16.
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7.5 Full-life efficiency and capacity test

7.5.1 Air cleaner dust capacity

Air cleaner dust capacity is a function of air cleaner size, airflow test, terminal condition and grade of test dust
employed. To permit a comparison between different air cleaners, the dust capacity is, therefore, determined at test
air flow to the specified terminal condition with four intermediate points. In the absence of such a specification, a
restriction of 6 kPa (60 mbar) should be used as the terminal condition.

In the case of the terminating condition being the restriction, it does not include the restriction added by the dust

mixing duct and test shroud. The test can be conducted with either constant or variable air flow according to 6.7.

7.5.2 Testp

75.2.1 g
humidity cong
performed co

7.5.2.2 )
absolute filter

rocedure — Absolute filter method

ondition the unit to the air flow at which the unit is tested for at least 15 min under‘temp
itions as specified in 5.5. If desired, conditioning of the absolute filter pad-and air clea
ncurrently.

eigh the absolute filter pad as specified in 5.4 and record the mass-before mounting i
housing.

brature and
her can be

within the

7.5.2.3 Hrepare a sufficient quantity of test dust according to 5.1 of the"selected grade and store i a suitable
container in the test area to stabilize to constant mass. The amount of dudst, calculated according to the relevant
concentration|specified should be more than sufficient to cover the expeeted duration of the test. Record|the mass.
7524 I it is practicable, weigh the complete unit under test.atd record the mass.

75.25 Set up air cleaner as shown in Figure B.12, Sealing all connections to prevent air ledkage, and
maintain the air flow at the test flow rate.

75.2.6 Lpad the dust feeder from the dust-container and adjust the feed rate to coincide| within the
concentration| specified in Table 2. Reload the dust’feeder from the dust container as necessary thrqughout the
test.

7.5.2.7 Record the temperature and refative humidity.

7.5.2.8 Record at least four intermediate values of the mass of dust fed to the test unit (feed rate x time) and
the corresponding restriction/diffefential pressure at approximately uniform time intervals.

7.5.2.9 Jorrect the restriction/differential pressure/pressure loss values to standard conditions afcording to
annex G and [plot them against dust fed to the air cleaner, as shown in annex E. Label the ordinate "reptriction" or
"differential pjessure” arpressure loss" as appropriate.

7.5.2.10 Jontinue the test until the specified terminal condition is attained. In the case of air cleaner$ having no
limiting dust capacity, e.g. cyclone air cleaners, the test shall not be stopped before the cleaner has beep fed with a
sufficient quantity of dustfor its efficiency 10 be determined as accuratety as required. T e mimmmumn quantity shall
be 50 g of dust.

7.5.2.11 Brush any observed dust on the downstream side of the test unit onto the absolute filter. Carefully

remove and reweigh the absolute filter pad and determine the increase in mass by comparison with the mass
recorded in 7.5.2.2.

7.5.2.12 Collect all dust which has settled on exterior surfaces/ducting/test chamber or the inlet side of the test
unit and transfer this dust to the original dust container. Transfer all unused dust in the dust feed device to the
original dust container and reweigh the container and dust. By subtraction of this mass from the mass recorded in
7.5.2.3, determine the total mass of dust injected into the test unit.

7.5.2.13 If it is practicable, reweigh the complete unit under test.
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7.5.2.14 Calculate the capacity, C, of the unit under test as follows:
C=mp-Amg (7
where
mp  is the mass of dust fed;
Amg  is the increase in mass of the absolute filter.
7.5.2.15  Calculate the full-life efficiency, E;, as follows:
E =A™ 1000 ®)
M
where the $ymbols are as in equation (7).
7.5.2.16 If it was practicable to weigh and reweigh the complete unit under”test, the efficiency may be
calculated psing equation (3) in 6.4.3.17. Validation of the test shall be carried out*according to 6.4.3.16.
7.5.3 Tegt procedure — Direct weighing method
The direct|weighing method may be used for cumulative efficiency: determination where the humidity can be
controlled tp within £ 1,0 % and the accuracy of the mass increase of the filter determined within 0,1 %.
Where a syitably large, accurate balance is available, it is permissible to use a direct weighing method of assessing

capacity amd accumulative efficiency. In such cases thecair cleaner under test shall be tested acq

ording to the

procedure fletailed in 7.5.2 with the following changes.
a) Weigh|the air cleaner under test before and after the test and record the increase in mass of the|test unit. This
mass is the capacity of the unit under test.
b) Disregprd operations 7.5.2.2; 7.5.2.11;.7.5.2.14 and 7.5.2.15.
c) Calculgite the full-life efficiency, E;yas follows:
E = AN 100 % 9)
Mp
where
Amy [is the increase in mass of the unit under test;
mp  is the total mass of dust fed.
The test report should indicate the method of efficiency determination used.
7.6 Presentation of data
Data should be presented as given in annexes D, E and F or equivalents.
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7.7 Scavenged air cleaner performance test

7.7.1 General

This subclause describes those variations in the test procedures specified in this International Standard that are
necessary for the testing of air cleaners that are scavenged in operation by a proportion of the air input that is bled
off for this purpose.

The flow equation is as follows:

Ava =9y ~Yvc (10)
where

Ay is the inlet air flow rate;

s is the cleaned air flow rate;

Ac is the scavenged air flow rate.

7.7.2 Additijonal equipment
A typical test arrangement is shown in Figure B.16 and shall comprisé:the following.

a) Exhaustgr: an exhauster shall be provided to handle the scavenged flow and shall be capable of maintaining it
at a steagly state during the whole test.

b) Air flow meter: an air flow meter shall be provided te,measure the scavenged air flow rate having gn accuracy
in accordiance with 4.1.

c) Pressure|tappings: the pressure tappings used shall conform to Figure B.4.

d) Scavengegd air filter: a filter shall be provided in the scavenged air flow of sufficient efficiency and |capacity to
protect the apparatus downstream, ef.it'against the effects of the dust in the scavenged air flow.

7.7.3 Restriction and differentialpressure test
The test shalllbe conducted.ih accordance with 6.3 with the following changes.
a) The scavienged airflow shall be started before the cleaned air flow.

b) The scaJenged air flow shall preferably be stopped at the same time as the cleaned air flow; it ghall not be
stopped before the cleaned air flow.

c) Measurements shall be made with the scavenged air flow adjusted to be a specified proportion of the cleaned
air flow (interaction between the scavenged air flow and the cleaned air flow may require some re-adjustment
to be made to maintain this proportion).

7.7.4 Full-life efficiency and capacity test

7.7.4.1 Most of the air cleaners that are scavenged in operation by a proportion of the air input that is bled off for
this purpose are comparatively large in size. The absolute filter test method is therefore recommended.

7.7.4.2 Unless otherwise specified, the scavenged air flow shall be maintained at a fixed proportion of the
cleaned air flow, as agreed between the manufacturer and user.
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7.7.4.3 The test dust concentration shall be that in the inlet air flow.
7.7.4.4 The scavenged air flow shall be started before the cleaned air flow.

7.7.4.5 The scavenged air flow should preferably be stopped at the same time as the cleaned air flow. It shall not
be stopped before the cleaned air flow.

7.7.4.6 The full-life efficiency, E;, of the air cleaner shall be calculated as follows:

E :—dl_d2 x 100 % 11
f
d

1

d; igthe average dust concentration at the inlet of the air cleaner = my/Vq

d> idthe average dust concentration at the outlet of the air cleaner = my/V,

my  ig the mass of dust fed to the air cleaner;
mp  id the mass of dust leaving the clean side of the air cleaner;
V; igthe volume of air fed to the air cleaner;

V, i the volume of air leaving the clean side of the air.cleaner.

7.7.4.7 The capacity, C, of the unit shall be calculatéd in accordance with equation (12) as follows:
qVB
C=|mpx - Amg (12)
VA
where
O is the inlet air flow rate;

is the cleaned air.flow rate;

mp |is the totalmass of dust fed;

Ame  |is thelincrease in mass of the absolute filter.

7.7.5 Presentation of data

Data should be presented as given in annexes D, E and F or equivalents.
7.8 Precleaner performance test

7.8.1 Precleaner dust removal

When testing with precleaners that employ either an automatic dust unloading valve or a dust cup, the following
provisions with respect to dust removal shall be made. For precleaners that are scavenged, see 7.7.

a) Automatic unloader valve: for test purposes, a sealed jar or container may be substituted for the unloader
valve.
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b) Dust cup: the dust shall not be emptied during the dust capacity test until at least two-thirds full. Also, the

number of servicing intervals shall be noted in the performance report.

The user should be aware that the above provisions ensure optimum air cleaner performance and it is advisable to
consult the air cleaner manufacturer for specific instructions or test procedures for any given air cleaner installation.

7.8.2 Precleaner efficiency

The precleaner efficiency shall be determined during the dust capacity test, based on the total mass of dust fed to
the air cleaner and either the sum of the gain in mass of the primary and secondary elements and the absolute
filter, or the mass of dust removed by the precleaner.

7.8.3 Preseptation of data

Data should He presented as given in annexes D, E and F or equivalents.

7.9 Secondary element test procedure

7.9.1 Genelal

The requirem
primary elem

ent for a secondary element is that it should block rapidly inithe event of a leak occu
bnt, passing a minimum of dust in the process. To evaluate this, a specific efficiency te

rring in the
st shall be

performed. During normal and correct operation of the air cleaning system, it is desirable that the[secondary
element shoujd not block during the lives of one or more primary elements. To evaluate this, a secondary element
blocking test |shall be performed. This may be carried out as parpof the full-life efficiency and capagity test as
specified in 7J5.

7.9.2 Specific efficiency test

7.9.2.1 Pregparation

Using the housing normally employed to retain the secondary elements, prepare a "dummy" primary element, i.e. a
complete element skeleton lacking only the_media but including any swirl vane present. Place the|secondary
element and the dummy primary elementinto the housing.

7.9.2.2 Tes$t procedure

7.9.2.2.1 The test shall be conducted in accordance with the full-life efficiency and capacity test given in 7.5, but
with the following specifications.

7.9.2.2.2 The termifiating conditions for dust feeding shall be a differential pressure across the |housing of

10 kPa (100 1

7.9.223 T

hbar).oras agreed upon between the user and manufacturer.

he“dust used shall be ISO Fine when a pre-cleaner is not provided. ISO Coarse shall be yised where

a pre-cleaner

Is used.

7.9.2.2.4  The airflow shall be the full rated airflow as agreed between the customer and supplier.
7.9.2.2.5  The test dust concentration shall be 0,1 g/m3.
7.9.2.2.6  Where applicable, the requirements of 7.8.1 and 7.8.1 a) (pre-cleaner dust removal) shall be adhered

to. The precleaning efficiency will be different from normal during this test. However, should a large reduction be
noted, the reasons for this should be checked and any observations recorded.

7.9.2.2.7

At the end of the test, after measuring the efficiency, the flow rate shall be increased to produce a

differential pressure across the housing of 12,5 kPa (125 mbar). The secondary element shall not rupture under
these conditions.

18
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7.9.3 Expression of results

Calculate the efficiency as in 7.5.2.15 or 7.5.3 ¢).

7.9.4 Secondary element blocking test

79.4.1

General

The test determines the increase in restriction/differential pressure and mass of a secondary element, caused by
the dust that has passed through the primary element.

7.9.4.2

Use a clea
secondary

7.9.4.3

7.9.4.3.1
restriction/q
new primai

7.9.4.3.2

7.9.4.3.3
and differe

79.4.3.4
7.9.4.35
increase of

between ug

Replace th
secondary

7.9.4.4

Calculate t
mass of thg

8 Test

Test procedure

Preparation

h primary element and secondary element in the housing normally employed. Determine th
element after conditioning in accordance with 7.5.2.1.

Set up the air cleaner as in 6.3 (restriction and differential pressuretest). Measure a
ifferential pressure of the unit at the rated flow only. Replace the [ater reference primary
y element.

Conduct a full life efficiency and capacity test as specified.in+7.5.

Replace the primary element with the reference onesed at the start of the test. Repeat
htial pressure test of 7.9.4.3.1. Note the result.

Remove the secondary element and reweigh.
Repeat tests with more primary elements; using the same secondary element until a sp|

differential pressure increase of the secondary element has occurred. These values sho
er and manufacturer.

element. The performance ©of the secondary element depends on the efficiency of the prim

EXpression of results

ne increase in restriction/differential pressure of the unit from 7.9.4.3.3 and 7.9.4.3.1 and t
b secondary element.

procedure for industrial applications of oil bath air cleaners

e mass of the

hd record the
element by a

the restriction

ecified weight
Lld be agreed

e last primary element by the\reference element and note the differential pressure and reweigh the

ary element.

e increase in

8.1 General

Performance tests shall be performed on a complete oil bath air cleaner. The tests shall consist of a
restriction/differential pressure test, an oil carry-over test, a combined capacity and efficiency test, and a recovery

test.

8.2 Test
8.2.1

8.2.2
coarse test

© 1S0O 2000 -

equipment and conditions

Test the oil in accordance with 5.2.

dust may be specified.

All rights reserved

Test dusts prepared according to 5.1.2 shall be used at a concentration of 1 g/m3 air flow. Either fine or
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8.2.3 All tests shall be carried out with the air cleaner at a level position unless otherwise specified by the user or
by the particular clause of the test procedure. Before the test, the air cleaner shall be prepared in the following

manner:

a) thorough
b) fill the oil
c)

d)

e) refill the
8.24 Atyp
8.25 Aircl

and delivery ¢
the test dust
dust. Typical

When using ¢
that no dust
atmosphere.

8.2.6  All teg
Grounding is

of the test res
associated hg

8.3 Restri

Tests shall bg

ly wash and dry the air cleaner;

cup/reservoir to the indicated level with the specified oil;

allow air to flow through the cleaner at the rated air flow for 15 min;

stop the air flow or allow a draining period of 15 min;

up/reservoir with oil to the specified level for the particular test.

cal arrangement for testing oil bath air cleaners of the tubular inlet type is shown in‘Rigure
baners of the peripheral inlet type shall be tested in a chamber which ensufes the even
f test dust to the inlet of the unit. Care should be taken in the design of the chamber to en
s fed to the filter. If dust setting occurs, then a compressed air jet may-be/used to re-entr,
bxamples of chambers are shown in Figure B.13.

pmpressed air for agitating dust, care should be taken not to eje€t dust out of the chamber
is ejected, a negative pressure should be maintained between the chamber interi
ts shall be carried out under the conditions detailed in-5.5.

required for all test apparatus to reduce the effeets of static charges and to improve the

ults. Grounding of metallic and non-metallic;surfaces, housings, dust transport tubes, in
rdware is recommended.

ttion and differential pressure test

performed according to 6.3 with'the following changes:

a) perform the restriction/differential jpressure test versus flow rate at more than 100 % only as lon
carry-over occurs;

b) the air flgw shall be maintained until the differential pressure across the air cleaner has stabilized.

8.4 Oil canry-over test

8.4.1 Dust shall notbe fed to the cleaner during this test.

8.4.2 The dleaner, prepared in accordance with 8.2.3, shall be assembled, weighed and attached to

B.12.

distribution
sure that all
Ain the test

To ensure
br and the

onsistency
ectors and

g as no oil

he test rig.

The room tem

shall be conducted at a temperature to be agreed between the user and manufacturer.

8.4.3
agreed betwe

en the manufacturer and the purchaser. The two ways are as follows:

perature and humidity shall be recorded. The recommended oil shall be used for the test and the test

Each oil bath air cleaner tested in accordance with this clause shall be tested in one of two ways, as

a) a test at a single flow rate, above the rated flow, as agreed between the manufacturer and purchaser, to
determine whether or not oil carry-over occurs at that flow rate;

b)

rated flow, to determine the air flow rate at which oil carry-over occurs.

20

a test at increasing flow rates, starting at 80 % of the rated flow and increasing in increments of 10 % of the
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8.4.4 The test in 8.4.3 a) shall be conducted for a minimum of 60 min for each filter tested. The test in 8.4.3 b)
shall be conducted for at least 10 min at each flow rate.

8.4.5

At the end of the test at each flow rate, the air cleaner outlet shall be examined for signs of oil carry-over

using an observation chamber with a target plate covered with a suitable paper which turns transparent at the
impact of oil droplets (see annex B, Figure B.17).

8.4.6

of oil by mass shall be recorded.

8.4.7
shall be rej

eated in full with the cleaner inclined at the angles and directions in which it may he requir

At the end of the test described in 8.4.3, the air cleaner shall be removed and weighed again and the loss

If an oil bath air cleaner is to be or may be operated in an inclined position, the tests described in 8.4.3

ed to operate,

with such 3

8.5 Full

The dust c
7.5 for indy
ensure that
recorded fq
conducted
following.

a)
b) Useth

c) Atthe

8.6 Rec
After the c
manufactu

intervals d
results with

8.7 Pres

Data shoul

Conditjon the unit under test according to 8.2.3. Measure and record the mass.

Ter and resume the test without dust/feed for 20 min, noting the restriction/differential preg
iring this period. The recovery, capabilities of the test unit will be assessed by compaiison of these

dditional margins as may be agreed between the manufacturer and purchaser.

life efficiency and capacity test

hpacity/efficiency characteristics of oil bath air cleaners shall be assessed by.the method
strial air cleaners with the exceptions detailed below. It is essential, when testing oil bat
no oil carry-over occurs at the rated test air flow. Significant oil lossesf;this kind will affe

r the absolute filter and/or unit under test, which will influence thedinal test results. The
with either constant or variable air flow according to 6.7. The exceptions in test proce

e test dust at the concentration detailed in 8.2.2.

end, perform an oil carry-over test according t0.8:4.3 b).

hbvery test

pacity test, drain and clean the unit.under test to the precise instructions recommended |

those obtained for a new, untiSed test cleaner.

entation of data

] be presented asgiven in annexes D, E and F or equivalents.

5 described in
n cleaners, to
Ct the masses
tests may be
Hures are the

y the cleaner
sure at 5 min

© 1S0O 2000 -

All rights reserved
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Annex A
(normative)

Explanation of restriction, differential pressure and pressure loss of an air

cleaner

When differential pressure across an air cleaner has been measured (p, — p; in Table A.1), any difference in the

cross-section

| area of the ducts at the upstream and downstream pressure tapping points shall be

taken into

account in de
the equation:

Ap = Apg

where Apq is the measured differential pressure;

Ap; = 4
where

p isth

v; they

Vo isth

When the upg
has been mg
required to a
cleaner is the

Ap; = Ap

= P2

where Ap; = p

termining the pressure loss across the air cleaner. The pressure loss across the cleaner

— Apc

Vi pvi
2 2
e density of the air;

elocity of the air in the duct at the upstream pressuré tapping point;
b velocity of the air in the duct at the downstream pressure tapping point.

tream pressure is equal to atmospheric;and therefore only the static pressure in the downg
asured, the pressure loss acrossthe air cleaner can be calculated from the dynamic
ccelerate the air from rest to its-velocity in the downstream duct. The pressure loss Ap
h given by the equation:

* Pdyn

p-v3
2

b is the restriction/static pressure at the downstream pressure tapping point.

is given by

tream duct
head, pgyn,
across the

22
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Table A.1 — lllustration of restriction, differential pressure and pressure loss of an air cleaner

Air cleaner drawing air

Air cleaner drawing air through

Term from the atmosphere an inlet duct Explanation
Static pressure upstream L b Used to measure
of air cleaner ! restriction of inlet tube.
Static pressure Used when no inlet tube.
downstream air cleaner = Ap; = p2 Apr = p2 See Figures B.8, B.9 and
restriction B.15.
Differential pressure APy = AD; — D4 Used with normally equal
— diameter pigzometers.
=p,—-p1 See Figure’B.14.
Pressure logs AP = APy = Payn Apy = Apg— Ape Used“when |nlet and outlet
piezometerd have different
.v2 2 2 i
by - pV3 (p ) Vz) _ (P'Vl) diameters.
2 = (pz - pl) -

2

© 1SO 2000 — All rights reserved
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Annex B
(normative)

Test equipment

Dust injecfor (see Figures B.2 and B.3)
Inlet tube [see Figure B.4)

Test shroyd (see Figure B.5)

Outlet tubg (see Figure B.4)

Pressure neasuring devicé

Absolute fjlter

Air flow mpter

Air flow cdntrol

Exhauste

Figure B.1 — Filter element efficiency/capacity test set-up

© 1SO 2000 — All rights reserved
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+2

10 0

600
P

-

Key
1 Airentiy
2  Dustentry

3 Dust/aif exit

@ 4
® 2
30

% 8

50

5

@ 7

)|

Rigure B.2 — ISO dust injector

© 1SO 2000 — All rights reserved
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Dimensions in millimetres
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Dimensions in millimetres

246,13
119,12
a
96,77
a 4 = X
< 1,02
1/L NPT \ s .
S
A A\
1 — 3 4 i

>
v
\ ﬁ 00;‘
® 787
6226

Key

Air entry
Dust entry
Dust/air exit

Vinyl tubir]g erosion shield

Stainless-pteel tubing of wall thickness 1,65 mm

Stainless-pteel tubing of wall thickness 0,81 mm

~N o oA W N P

Vinyl tubirlg of diameter 9,53 mm

NOTE Seg Table 1.

a  Make fromp 3/4 - 16 hexagonal HD bolt.

Figure B.3 — ISO heavy-duty dust injector

Dimensions ih millimetres
10

10

6 x ¢ 2

z I
¥

D

20 min.

a Outlet tube: 4D min; inlet tube: 6D min.
Figure B.4 — Inlet/outlet piezometer tube
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Key

1 Diffusor cone

2 Sealing plate E g//B
3 Unit under test

Figure B.5 — Filter element test shroud

A
E /
5 {
N——— | [®ex |—

N i [o5) [ ) mm Y
Key
1 Dustin|ectar (see Figures B.2 and B.3) 7  Air flow meter
2 Dust chamber 8 Air flow control
3 Unit under test with diffusor cone (see Figure B.5) 9  Exhauster
4  Outlet tube (see Figure B.4) 10 Compressed air feed
5  Pressure measuring device 11 Compressed air feed flexible tubes
6  Absolute filter

NOTE In this figure a single air cleaner element is installed.

Figure B.6 — Efficiency/capacity test set-up using a dust chamber

© I1SO 2000 — All rights reserved 27


https://standardsiso.com/api/?name=08cc94f69c1de0e7af66b2e587d3f38f

ISO 5011:2000(E)

5
o
[ 1 e/ mm ) mmprAY
12 3 A 6 1 8 9
Key
1 Dustinjecjor (see Figures B.2 and B.3)
2 Inlet tube [see Figure B.4)
3 Panelfiltef chamber
4 Outlet tubg (see Figure B.4)
5  Pressure measuring device
6  Absolute fjiter
7 Air flow mgter
8  Air flow cdntrol
9  Exhauste
Figure B.7 — Set-up for panel filterelement efficiency/capacity test
(W)
=—7 J:l
1 /2 3
o
1 ©
Key

1  Unitunder test
2 Outlet tube (see Figure B.4)

3 Restriction measuring device

Figure B.8 — Set-up for restriction test
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(W)
DG
1  Unitunder test 2
2 Orifice (see Figure B.10) N\
3 Outlet tube (see Figure B.4) \\
4

Restriction measuring device L 3

Figure B.9 — Set-up for filter element restriction test

%30
|

|

| K02 ol
| ! 4/3 p !
|

¢ D 2/3,0

@D = &D in|Figure B.4

Figure B.10 —-ldeal flow orifice

Key

1 Dustinjector (see Figures B.2 and B.3)
2  Inlet tube (see Figure B.4)

3 Unit under test

4  Outlet tube (see Figure B.4)

5  Pressure measuring device

Figure B.11 — Set-up for efficiency/capacity test
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1

30

/?

Dust injec
Inlet tube

Unit unde
Outlet tub
Pressure

Absolute f
Air flow m
Air flow cd

Exhauster

w—
|

! L

or (see Figures B.2 and B.3)
see Figure B.4)

test

b (see Figure B.4)

neasuring device

Iter

bter

ntrol

0,0 00O

| O 0 0 0 9

i~ 8

(@ )\

~ \@

Figure B.12 — Set-up for tubularair cleaner efficiency/capacity test

D

|

0 0 00 OO0
0o0o0O0O0OCO

Dust/air entry

Figure B.13 — Arrangement for non-tubular inlet air cleaner test chamber
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