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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
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Introduction

Oil adsorbent filters (e.g. activated carbon. etc.) are designed for the removal of oil vapours and odours from
compressed air or gas streams.

The most important performance characteristics of the filter are its ability to remove hydrocarbon vapours, its
tota[ adsorpiive capacity and pressure drop.

Thelaim of this part of ISO 12500 is to define a method and test condition by which the abeve characteristics
can|be measured and compared.
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1 Bcope

Thig part of ISO 12500 specifies the test layout and test procedures required for teSting hydroca
adsprbent filters used in compressed-air systems to determine their effectiveness_in removing H
vappurs. The performance characteristics to be identified are

— pdsorptive capacity;

— pressure drop (Ap).

Thig part of ISO 12500 defines one method of presenting filter performance as hydrocarbon vapg
expfessed in milligrams, from results obtained under test conditions.

2 Normative references

The| following referenced documents are indispensable for the application of this document,
refefences, only the edition cited applies. For undated references, the latest edition of the reference
(including any amendments) applies.

1ISO|1219-1, Fluid power systems andcomponents — Graphic symbols and circuit diagrams — Pal
symbols for conventional use and data-processing applications

1ISO|2602, Statistical interpretation of test results — Estimation of the mean — Confidence interval
ISO|2854, Statistical ifterpretation of data — Techniques of estimation and tests relating to
varignces

ISO|5598, Fluid-power systems and components — Vocabulary

ISO|7000,.Graphical symbols for use on equipment — Index and synopsis

ISO[8573-1:2001, Compressed air — Part 1: Contaminants and purity classes

ISO 8573-6, Compressed air — Part 6: Test methods for gaseous contaminant content

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5598 and the following apply.

3.1

activated carbon

charcoal which has an enhanced property of attracting certain gases or vapours into the pore structure of its
surface layer

© ISO 2007 — All rights reserved
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3.2
adsorbent

solid having the property of attracting gaseous or liquid molecules and causing them to adhere to its surface

3.3
adsorptive
mass of a ¢

3.4
ambient te
temperatur

capacity
ontaminant that can be adsorbed by tested filter

mperature

of-the air surrol |nrling the filter hou |eing under test

3.5

breakthrough

point when

3.6

equivalent
flow at whig
for the devi

3.7
filter
apparatus f

3.8
pressure d
differential
Ap
difference b

3.9
test agent

a determined amount of the test agent is detected downstream of the adsorbent filter

rated flow
h, when the test filter is operated at a 700 kPa [7 bar (e)] test pressure, an equal gas velocity to
e would be achieved were it to be operated at its rated pressure and flow

br separation or removal of contamination from a compressediair or gas stream

rop
pressure

etween the inlet and outlet pressure of a component, measured under specified conditions

n-hexane vapour used to challenge the filter under test

4 Units

General us|
ISO 12500

and symbols

e of Sl units (Syst€me international d'unités; see ISO 1000) as given throughout this pa
is recommended:”However, in agreement with accepted practice in the pneumatic field, s

non-preferred Sl units, agcepted by ISO, are also used.

1 bar =

NOTE bar (

100 000.Ra

b) is'used to indicate effective pressure above atmospheric.

that

t of
bme

11 (litre) = 0,001 m®

The graphic symbols on diagrams are in accordance with ISO 1219-1 and ISO 7000.

5 Reference conditions

The referen

ce conditions for gas volumes shall be:

a) air temperature 20 °C;

b) absolute air pressure 100 kPa [1 bar (a)];

c) relative

water vapour pressure 0.

© ISO 2007 — All rights reserved
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6 Test requirements

6.1 Standard rating parameters

The standard rating parameters are as identified in Table 1.

Table 1 — Standard rating parameters

Reporting parameter Units Rating conditions Maintain within actual | Instrument accuracy
gauge value at test conditions

Inlef temperature °C 20 +5 A p°C

Inlet pressure kPa [bar (e)] 700 (7) + 10 (0,1) + 10\kPa((+ 0,1 bar)
gauge|reading

Ambient temperature °C 20 +5 +p°C

Tesfagent mg/kg 1000 + 50 +09.1%

congentration in air

Min|mum air purity b — ISO 8573-1:2001, Class 22 1°¢

Air {low for testing m3/h 100 % rated flow £2% + 4 % gafige reading

Pregsure drop Pa (mbar) Not applicable Not applicable + 1kPa ¢+ 10. mbar)
gauge|reading

@ Density of air is taken as 1,18 kg/m®.

b Minimum air purity to ensure that the filter under test is not affected by the.\presence of water vapour.

¢ The first number represents the solid-particle classification; the secend, the humidity classification; and the third, the total oil

clasgification.

6.2| Inlet air flow
Tesling of hydrocarbon vapour adsorbent filters shall be carried out at the manufacturer's equivalent rated flow.

For the testing of filters that have their'maximum flow rating quoted at a pressure other than 700 kPa [7 bar (e)]
the measurement for hydrocarbon vapour removal can be made using equivalent flow velocity at rated pressure
identified by the manufacturer for.the filter under test.

The] test flow rate, qvepréry at reference conditions, expressed in cubic metres per second, ig calculated
according to Equation (1):

__ QvnRer X KT X De
(Ve REF = (1)
DPn
whgre
< is ratad flow rata at rafaranca conditions —exnressad-in cuhic matras nar hour:
VvV I,ACT - el Elal ) ~ ~ )
De is absolute test pressure, expressed in kPa [bar (a)];
Pn is absolute rated pressure, expressed in kPa [bar (a)];
KT is the compressibility factor of air at rated pressure and 20 °C, dimensionless.

6.3 Test agent

The test agent used to challenge the adsorbent filters under investigation simulates operation with compressor
oils.

© IS0 2007 - All rights reserved 3
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The liquid n-hexane used as the test agent in this standard should have a purity of not less than 98 % (usually

equating to

a general-purpose laboratory reagent grade).

Care should be taken not to contaminate the n-hexane with other chemicals or particulate matter.

7 Test method

7.1 Test equipment arrangement

A schemati

A descriptig

7.2 Test

During the
Table 1.

7.3 Detefmination of breakthrough concentration

Measuremsq
iso-kinetic S

Breakthrough of the test agent occurs when the downstream concentration of test agent reaches 1 mg/kg.

A suitable i
to measure

7.4 Test

Measure th
least three

7.5 Diffel

Measure ar

7.6 Calcylation'of adsorbed test agent

c diagram of the test equipment is shown in Figure 1.

n of the test equipment is given in Annex A.

Darameters

beriod of the test all the various parameters shall be maintained within the tolerances specifig

nt of inlet/outlet challenge concentration shall be in .accordance with ISO 8573-6; how
ampling is not required.

strument calibrated with the test agent in accardance with manufacturers' instructions shall be U
the test agent concentration, e.g. flame-ionization detector or infra-red analyser.

Huration

bxamples of each model shall/lbe tested and the results averaged.

ential pressure

d record the pressure drop across the filter under test.

The mass, &x

Equation (2
Mqa =
where
Wrai
Qair

t

b time from the introduction of-the vapour to the filter under test until breakthrough is detecteq.

d in

ever

sed

At

):

Wraj X Gair X t X 1,18

is inlet concentration of the test agent, expressed in milligrams per kilogram;

is air flow rate used during test, expressed in cubic metres per hour;

()

is the time to achieve the breakthrough of the activated carbon element under test, expressed in

hours
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310

3 4 5
o ? 17 18 19 20
> San
L1 2 1 L1
222
27
23
Key
1 compressed air supply
2 full-flow ball valve
3 pressure regulator
4 pressure sensing/measuring
5 pressure regulator
6 non-return valve
7 temperature sensing/measuring
8 full-flow ball valve
9 dewpoint sensing/measuring
10| pressure sensing/measuring
11 pressure differential gauge
12| temperature sensing/measuring
13| full-flow ball valve
14| pressure measuring tube
15| filter under test
16| by-pass full-flow ball-valve
17| activated carbon/filter’(with sufficient capacity to protect against release of n-hexane)
18| multi-turn flowCentrol valve
19| flow sensing/measuring
20| silencer
21 full-flewsball valve
22| test@gent reservoir
23 | Cmulti-turn flow control valve (coarse flow)
24 —Tlow sensing/measuring
25  multi-turn flow control valve (fine flow)
26  flow sensing/measuring
27  evaporator
28  heated pressure regulator and line to 29
29  hydrocarbon vapour detector
30 data recorder

31 ambient temperature sensing/measuring

8 Details of the construction of the measuring tubes are given in ISO 7183.

Figure 1 — Typical layout of test equipment

© IS0 2007 - All rights reserved 5
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7.7 Test procedure

Test proced

ure shall be done in the following order.

a) Stabilize all test equipment at constant operating temperature, pressure and flow conditions. Commence
data recording.

b) Establish the background level of ambient methane by using the hydrocarbon vapour detector (HVD)
(typically < 5mg/kg). This level can either be zeroed off on the HVD or added to the breakthrough

concent

ration for the time to breakthrough measurement.

c) Establig
control
bypass

d) Install th
the byp
the spe

e) Record
f)  Monitor

specifie
data wh

g) Close the evaporator supply valves and isolate the evaporator ftom the main line. Open the bypass V|

and clo

h) Followin
apparat

8 Uncer
NOTE Aca

Due to the
or, in fact,
measuremsg
measured V
true error i
constitutes

It is assum
measuremsgq

h the level and stability of the upstream test agent concentration by adjustment of the liquid-
alves on the evaporator apparatus while checking the concentration with the HVD with thetest
ine open and the valves on both sides of the test filter closed.

e test filter, open the inlet valve to the test filter followed by the outlet valve and simultaneously ¢
Cified breakthrough concentration. Record the time at which this level is reached.

the test filter differential pressure.

the downstream concentration with the HVD until such time as,the/measured value exceeds
0 breakthrough concentration. The exact time to breakthrough~Can be determined from the t
ich have been recorded by the data recorder.

be both test filter isolation valves.

g the conclusion of the test, all air-supply valves-should be closed and the pressure within the
Lis allowed to safely decay to 0 kPa [0 bar (e)]:

tainty
culation of the probable error, according to this clause is not always necessary.

ery nature of physical. measurements, it is impossible to measure a physical quantity without ¢
0 determine the true ‘error of any one particular measurement. However, if the conditions of
nt are sufficiently well’known, it is possible to estimate or calculate a characteristic deviation of
alue from the true-value, such that it can be asserted with a certain degree of confidence that
5 less than the-said deviation. The value of such a deviation (normally a 95 % confidence |
h criterionforthe accuracy of the particular measurement.

bd that compensation can be made by corrections for all systematic errors that can occur in

eed
ilter

ose

bss valve. The downstream concentration measured by the HVD should return'toa level less than

the
end

alve

test

rror
the
the
the
mit)

the
nis

ntof the individual quantities measured and of the characteristics of the air. A further assumptid

that the cor
sufficient.

The (small)

fidercetimits i errors T readingand - integratiomerrors—are mregtigibte i themumberof Teadin

systematic errors that can occur are covered by the inaccuracy of measurements.

s is

Quality classifications and limits of error are often invoked for ascertaining the uncertainty of individual
measurement because apart from the exceptions (e.g. electrical transducers), they constitute only a fraction of
the quality class or the limit of error.

The information about ascertaining the uncertainty of the measurement of the individual quantities measured
and on the confidence limits of the gas properties are approximations. These approximations can be improved
only at a disproportionate expense according to ISO 2602 and ISO 2854.
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9 Test report

9.1

Statement

ISO 12500-2:2007(E)

Performance data shall be stated at reference conditions and as a minimum shall include at least the following

data

9.2

in Table 1.

Technical data

Tec

— ptatement that the data was obtained during testing in accordance with ISO 12500-2;

H L olod PP H ool Laal | dlo o Lol H
mmodruata preostTimnatult Stidit TeTuut dt 1Ta ot UTT TUTTUWITTY.

— pmodel number of filter housing;

— model number of filter element;

— pverage mass of test agent adsorbed;

— pressure drop (Ap).

When quoting performance characteristics, including expected life calculations, the results shall include those

obta

ined under test conditions.

A sample test report form is provided in Annex B.
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Annex A
(informative)

Description and application of the test equipment

A.1 Piping

The piping BNOUIa Tiave SIMOootn Intermal Dores, sNnould De edsy 10 Cledll, SMNould De Tesistalnt 10 the 1est, d ent
and should [be constructed of stainless steel. All parts, with particular attention to non-conductive parts;.shpuld
be groundef to prevent static build-up.

Soft rubberland plastic pipe should be avoided as this can be permeable to the test-agent vapour and|can
become comtaminated, resulting in high background contaminant levels building up in the testrig.

A.2 Shut off valves

These shall be of a full-flow ball valve design. They shall be constructed of<brass or stainless steel with
polytetrafluproethyléne (PFTE) seats.

A.3 Flow-control valves

These shall be of brass or stainless steel construction. Generally, needle- or gate-valve designs give|the

smoothest f

A.4 Eva

The evapot
walled pipe

low control.

porator

ator consists of an electrically heated-and temperature-controlled heating jacket around a th
capable of heating the liquid test agent above 50 °C.

A.5 Downstream of the evaporator

The measu
vapour.

ring equipment used downstream of the evaporator shall be resistant to high levels of test-a

A.6 Data recorder

The data re
to record al

corder ean‘be used to produce a hard-copy documentation of the test duration and also, if poss
the-other various parameters during each test.

ick-

hent

ble,

A.7 Flow meter

The test-rig flow meter should be able to take into account variations in test-rig air temperature and pressure for
ultimate accuracy.
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