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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
Internationa j issi M i ndardizati

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part-2-
The main tgsk of technical committees is to prepare International Standards. Draft International Standards
adopted by [the technical committees are circulated to the member bodies for voting./Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a‘vote.

Attention is frawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights:

ISO 8573-6 |was prepared by Technical Committee ISO/TC 118, Compressors, pneumatic tools| and
pneumatic npachines, Subcommittee SC 4, Quality of compressed air.

ISO 8573 cgnsists of the following parts, under the general title Compressed air.
— Part 1: Contaminants and purity classes

— Part 2: Test methods for aerosol oil content

— Part 3: Test methods for measurement of humidity

— Part 4: Test methods for solid particle content

— Part 5: Test methods for oil vapour and*organic solvent content

— Part 6: Test methods for gasepus.contaminant content

— Part 7: Test method for viable microbiological contaminant content

— Part 8: Test methods for solid particle content by mass concentration

— Part 9: Test méthods for liquid water content

iv © ISO 2003 — Al rights reserved
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Introduction

This part of ISO 8573 is one in a series of standards (planned or published) with the ambition of harmonizing
air contamination measurements. It is also intended to be used for reference when stating purity classes
according to 1ISO 8573-1.

In this part of ISO 8573, gaseous contamination of compressed air means that a sample of compressed air
coulg—eentain—smal—guantities—ef—earbon—monrexide SO ,—earbor cioxide (SOZ)
hydrpcarbons and oxides of nitrogen (NO,) — the latter belng a mixture of nitric OXIde (NODHa
dioxide (NO,), without a specified ratio between the two components. It is possible to\obtain separate
congentration values for NO and NO, using either the laboratory equipment recommended hefe or on-site
equipment, while under the recommended laboratory analytical procedure, hydrocarbons are the sum of a
varigty of species assuming a ratio of CyH gs.

© 1SO 2003 — Al rights reserved \
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For the purposes of this’"document, the terms and definitions given in ISO 8573-1, and the sym

ISO

Scope

rtainty considerations and reporting for the applicable gaseous contaminants.carbon mono
de, sulphur dioxide, nitric oxide, nitrogen dioxide and hydrocarbons inCthe range Cj
B573-5 for Cg and above). The methods given are also suitable for other. gases.

Normative references

following referenced documents are indispensable for the“application of this documen
ences, only the edition cited applies. For undated references, the latest edition of the
ment (including any amendments) applies.

1219-1, Fluid power systems and components . 'Graphic symbols and circuit diagram
hic symbols

P602, Statistical interpretation of test results.— Estimation of the mean — Confidence interva

P854, Statistical interpretation of data,— Techniques of estimation and tests relating to
nces

B573-1, Compressed air — Part™1: Contaminants and purity classes

Terms, definitions; units and symbols

1219-1 apply. See Table 1 for an explanation of the units and other symbols used.

part of ISO 8573 provides a selection of suitable test methods from those available-or the measurement
of contamination gases in compressed air. It specifies sampling technique, meastrément ang

evaluation,
xide, carbon
to Cg (see

. For dated
referenced

s — Part 1:

means and

bols given in
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Table 1 — Preferred units and symbols (and their non-preferred equivalents)
used in this part of ISO 8573

Unit/symbol

Explanation

MPa [bar]

1 bar =100 000 Pa = 0,1 MPa

ml/m3 (= ppmy,) @

Volume fraction expressed in millilitres per cubic metre [= one part per million (1 ppm) on a volume
basis: 1/108 (m3/m3)]

ml/m3 (= ppm,,) C,

Volume fraction expressed in millilitres per cubic metre [= one part per million (1 ppm) on a volume
basis: 1/108 (m3/m3)], referred to a theoretical C4-molecule

~

Mg/g (= ppm

VIaSS TracCtlion expressed In micrograms per gram [= parts per million on a weignt DaSISb]

1 % by volunje

Volume fraction of 1 %: 1/102 (m3/m3)

MPa(e) [bar(g)]

Effective pressure

MPa(a) [bar(f)]

Reference condition absolute pressure

2  Parts pef
ISO 31-0:1992, 2.3.3.

million (ppm) is a deprecated unit, i.e. not accepted by the International System of Units,~SI. See, for example,

b In commdn parlance, the word "weight" continues to be used to mean mass, but this practice is deprécated. See ISO 31-3.

4 Selection guide and available methods

There are two options for the measurement of contaminant content:

a)

b)

The recomniended methods and equipment within these options are given in Table 2.

sampling and analysis on-site;

sampling on-site, analysis in the laboratory.

Table 2 — Recommended measurement methods/equipment

Gaseous
contaminant

Measurement equipment

Off-site Carbon monoxide Non-dispersive infrared (NDIR) absorption spectrometer
(CO)
Carbon'dioxide (CO,) |Non-dispersive infrared (NDIR) absorption spectrometer
Sulphur dioxide (SO,) | Non-dispersive infrared (NDIR) absorption spectrometer
UV-fluorescence
Hydro-carbons (HC) Heated flame ionisation detector (HFID)
(Cq to Cs)
Nitrogen oxides (NO,) | Chemiluminescent detector (CLD) with an NO,/NO converter, and in a
heated version (HCLD)
On-site All identified gases Gas detector tubes with colour change
2 © ISO 2003 — Al rights reserved
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5 Sampling techniques

5.1

Gas sampling in bags

The gas sample shall be taken at atmospheric conditions and collected in a special gas sampling bag made
for the purpose. A sample of the compressed air shall be collected in a gas sampling bag for the evaluation of
the contaminant concentration values. All measurements on the sample shall be carried out under
atmospheric pressure conditions.

Use of a commercially available gas sampling bag (e.g. one made of fluoroethylene propylene) to collect a
sample of air for analysis should be made by the following method.

The
in th
the 4

Connpect the gas sampling bag to the sampling point using a probe (see Figure 1), through

redu
depe
cond
with
of a

Togq
labo

5.2
The
end
cond
See

5.3

See

gas sampling bag should be of the type suitable for gas collection. Turbulent flow conditions
£ main system pipe to ensure a mixing of the gaseous contaminants to give a representati
ir.

cing valve, by a polytetrafluoroethylene (PTFE) tube and a PTFE, orstainless steel
nding upon the expected gas impurities. The piping should be protected from the possil
ensation. The bag should have a vent valve to allow for flushing. Flushing should take plg
system air before taking the sample. Care should be taken to ensuré&.that the bag is not over
5ize consistent with the sample required. The bag should only be‘re=used if permitted by the n

ther with the filled gas-sampling bag an empty unused“gas-sampling bag shall be brg
atory for a blind test.

On-line sampling
gas sample shall be taken at system pressuregzusing a stainless steel probe (see Figures 1
bf the probe outside the compressed air pipeishall have a valve, which shall be suitable for
itions of the compressed air pipe. The prebe shall be free from contaminants affecting the res
Annex C for the procedure.

Sampling in gas detector.tube

Annex D for the procedure.

are required
e sample of

a pressure
connector,
le formation
ce for 5 min
inflated and
nanufacturer.

ught to the

and 2). The
all pressure
dings.
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1 sampling|probe in the main pipe
2 adjustable gland to allow adjustment of probe
3 direction pf air flow
@  main pipd diameter, D
b minimum straight length before probe, 10 x D
€ probe insprtion point at minimum of 3 x D
d internal pfobe diameter, 4
Figure 1 — Equipment set-up of probe insertion for sampling
N
v
%
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Key
1 direction of flow Probe 4 B C
2 crevice-free joint size mm mm [ mm
3 suitable pressure-tight thread connection 1 7 9,6 200
4  to membrane holder 2 10 12.6 200
3 17 19,6 | 400

Figure 2 — Stainless steel sampling probe
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6 Measurement methods

The recommended procedure for the evaluation of the contaminant concentration values in a laboratory is
given in Annex C. The analytical equipment proposed for use by Annex C is based on the detector principles
identified in Table 2.

Consideration shall be given to the measurement system integrity and the calibration requirements of the
measurement equipment, which shall be used in accordance with the applicable instructions and to the
degree of gaseous contamination measured.

For the measurement of the concentration values, on-site gas detector tubes may be employed. This offers a
diredt reading from a scale via a chemical reacfion with a colour change proportional fo the actuallcontaminant
congentration in the actual compressed air sample taken. See Annex D.

7 Reference conditions

Unleps otherwise agreed, the reference conditions for gaseous contaminant{-concentration |shall be in
accordance with Table 3:

Table 3 — Reference conditions

Air temperature 20 °C

. 0,1 MPa(a)
Air pressure [1 bar(a)]
Relative water vapour pressure 0

8 [Evaluation of test result

The results of the measurements are given as-concentration values of the contaminants as volume fractions
or pgrcentages by volume. See Table 1.

9 Uncertainty
NOTE A calculation of the probable error according to this clause is not always necessary.

Due [to the very nature of physical measurements it is impossible to measure a physical quantity without error
or, in fact, to determine.'the true error of any particular measurement. However, if the condjtions of the
meagurement are sdfficiently well known, it is possible to estimate or calculate a characteristic deyiation of the
measgured value_from the true value, such that it can be asserted with a certain degree of confidgnce that the
true |error is Jess than the said deviation. The value of such deviation (normally 95 % confijdence limit)
constitutes a griterion of the accuracy of the particular measurement.

It is|assumed that all systematic errors that may occur in the measurement of the individupl quantities
measured-and-of the-characteristicsof the-gas-can-be-compensated-for by corrections—Afurthed assumption
is that the confidence limits in errors in reading and integration errors may be negligible if the number of
readings is sufficient: the (small) systematic errors that could occur are covered by the inaccuracy of
measurements.

The information about asserting the uncertainty of measurement of individual quantities measured and on
confidence limits of the gas properties are approximations. These approximations can only be improved by
efforts of disproportionate expense (see ISO 2602 and ISO 2854).

© 1SO 2003 — Al rights reserved 5
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10 Test report

10.1 Statements

Statements of the concentration of gaseous contaminants in the compressed air shall be made as volume
fractions (see Table 1). The statement shall be sufficiently detailed to allow the values to be verified according
to the procedures of this part of ISO 8573.

10.2 Statement format

The report/statement used to declare the concentration of gaseous contaminants in accordance with this part
of ISO 8573|shall contain the following information:

a) a descrfption of the compressed air system and its working conditions, with sufficient detail to)enablg the
applicability of the declared concentration value to be determined;

b) a description of the sampling point where the samples were taken;

c) adescription of the sampling and analytical system that was used (particularly materials used) and details
of its calibration record if applicable;

d) the words “Declared concentration of the contaminant CO/CO,/SO,/HC/NO/NO, in accordance| with
ISO 8513-6", followed by

— thelfigure for the actual, average measured value evaluated-according to Clause 8,
— thel|actual atmospheric conditions, and
— the|date of the sampling and measurement;

e) a statement regarding the applicable uncertainty.

See Annex A for an example report.

6 © ISO 2003 — Al rights reserved
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Annex A
(informative)

Compressed air contaminant concentration report — Example

See Figure A.1.
Statement
In the compressed air system at ..........cccoovieiiiiiiie , consisting of four air compressors, afterfcoolers and
refrigerant type dryers, with one compressor on stand-by, two compressors working at full load)and one| compressor
loaded to approx. 50 % and working at 0,7 MPa(e) [= 7 bar(e)] network pressure, measurements on the cgncentrations
CO|J CO,, SO,, HC and NO, were made. The probe to obtain the samples was installed{where the supply pipe enters
the B-shop.
Sanples were taken regularly at hourly intervals during a 48 h period.
Eagh sample consisted of three plastic gas collection bags, manufactured by ..o e
Atmospheric conditions during sampling and measurement were as follows:
Stafting date: ........ccocceeeiiinenn. 19,5°C 0101 5 MPa 49 % relativelhumidity
Finishing date: .........cccccceienie 22°C 0,101 6 MPa 42 % relative|humidity
NOTE Average of 48 samples for every three measurements.
The|analysis was made in laboratory ... AN T , with the analytical equipment manufactured by

Bef

The

The calibration of theanalytical equipment was validated on
bre and after each measurement, the analyser sétting was controlled by span and zero gases.

declared concentrations in accordance with ISO 8573-6 are as follows:

Carl

on monoxide (CO) (12 + 4) mI/m3 or ppmy, used full scale range (0 to 25) mil/m

B or ppmy,

Carl

on dioxide (CO,) (349 + 8) ml/m3 or ppm,, used full scale range

(0 to 1 000) ml/m3 or ppmy,

Sul

hur dioxide (SO,) < 3 ml/m3 or ppm, used full scale range (0 to 10) ml/m

B or ppmy,

Hyd

o-carbons (HC) (2 £ 1) ml/m3C, or ppmy, C4 | used full scale range | (0 to 10) ml/m3 C|

y or ppmy, Cy

Nitrg

gen oxides«(NO,) < 3 ml/m3 or ppmy, used full scale range (0 to 10) ml/m

B or ppmy,

Req

ortprepared by

(Signature) (Location, date)

Figure A.1 — Example report

© 1SO 2003 — Al rights reserved
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Annex B
(informative)

Measurement and sampling procedures on site and analysis

in laboratory

B.1 Gas sampling bag

The gas saanIing bags shall be gas-tight.

The materia

The gas sampling bags shall have fittings for inflating and discharge of sample to a gas chromatograph.

EXAMPLE

The gas sar
the gas sam

If sulphur cg
and fittings g

Under no cin
B.2 Samg
The sample

B.3 Analy

The analysi
appropriate

of which the bags are manufactured shall be inert.

Sampling through a membrane using a gas-tight syringe.

npling bags shall be identified with temperature-specifications for the sake of the temperatu
pled from the system (compatibility with temperature for bag and,sample).

mpounds in the compressed air are expected to be found,{gas sampling bags with black I3
f polytetrafluoroethylene (PTFE) should be used.

cumstance shall stainless steel be used in sampling vgssels when sulfur compounds are pres
)ling on site
shall be taken in accordance with Clause'6:

Ising in laboratory

5 of the gas sample shall be\carried out in accordance with the recommendations mad
brganizations.

re of

yers

ent.

e by
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Analytical and on-line sampling systems

C.1 Determination of gaseous contaminants

tioal o $

for-aacooHa

.
amrants—Othersystems—eranalysers proved to

Thls nnnnnnnnnnn to tha anall s A
oI PTrosStrtotrCarary tacar Sy SteTTT

O gaoSToT S~ CoTr ™

<

havg given equivalent results may be used. See Figure C.1 for a schematic diagram of the-compressed air
analysis system and Table C.1 for the symbols used in the schematic.

Q

HSL 1

HC {ﬁ
G1 ~Ri1 ’]w:ﬁ]m
-
1 2 L
Be et 1
_ FL1 V13
T/I'T
T3®
IA

V54— - FL6 %
T T //T T
53 IR e NE M v
L
/6 FL7 V3= 71T /{\CP
. J_// L / V
i WA E- SIS N ’ L
5 3 TR =
FL2 V14
HCLD
Key
1 air 4 vent
2 fuel 5 zerogas

3 spangas

Figure C.1 — Compressed air analysis system for CO, CO,, SO,, NO, (analysis by HCLD and heated
sample line) and HC (analysis by HFID and heated sample line)
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Table C.1 — Key to symbols used in Figure C.1

Symbol Description Symbol Description
A bag with sample R1, R2 pressure regulators for air and fuel
bath to cool and condense water from sample? | R3, R4, RS pressure regulator to control sample flow
C converter for the NO, to NO conversion SL sample line®
CAS compressed air sample SO, NDIR analyser for sulphur dioxide
CcO NDIR analyser for carbon monoxide SP sample point pressure control and flow
monitoring from the compressed air pipe
CO; NDIR analyser for carbon dioxide T1 thermometer of sample stream entering
HFID analyser
FL1, FL2, FL3 flow meter to measure sample by-pass flow T2 thermometer of sample stream entering
HCLD analyser
FL4, FL5, FL6,|flow meter for measuring flow through T3 thermometer of NO, to N@\converter
FL7 analysers
G1, G2, G3 pressure gauge for measuring pressure in T4 thermometer of bathrtemperature
sample lines to analysers
HC HFID V1 valve for taking sample and closing of sampgle
probe line
HCLD HCLD analyser for oxides of nitrogen V10, V11 needle valves to regulate flows to the analygers
HFID HFID analyser for hydrocarbons V2,V3, V4, V5, valves to direct sample, zero gas or calibrating
V6 gas streams to the analysers
HSL1, HSL2 heated sampling lines made in stainless steel |V7,V8 three-way valve to by-pass NO, to NO converter
or PTFEP
NO heated chemiluminescent detector (HCLD) V9 needle valve to balance flow through NO; t
NO converter and by-pass
P pump V12,V13, V14 needle valves to provide restriction to
exhausting air from pressure reducing valvgs
8  The bath hall be maintained at a temperature of 0° to +4 °C by ice or refrigeration.
b The tempprature shall be kept between 95 °C and 200 °C.
¢ The line shall be made in PTFE or in stainle§s steel. It may be heated or unheated.
C.2 Measjurement of samples
After contro| of the setting of the analysers, recorded on a strip chart recorder or with an equivalent|data
acquisition system, the~bag with the sample is connected to the analytical system at the three-way valve whilst
room air or $ynthetig air is pumped through the system. Then the valve is switched to the position wherg¢ the
sample is pumped- through the system so that the analysers show the reading of the contamjnant
concentrationsThe reading must be stable for at least 3 min in order for a concentration value representative
Of that sam hAatn ha neadiinad Tha raadina o ranarAAA Avirina tha vwhala fian ThC actua! Ccnccntr"tion

PTC O OC—PpTrotacCTr

e ety 1o TCCOTOC U OO g triC— Wi ToOTC—thiTor

values can be produced manually via interpretation of the record or via an electronic data evaluation device
which identifies automatically a stable response of the analysers for a period of 3 min and then prints the
concentration values.

10
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