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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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Test methods for solid particle content by mass concentration
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Scope

part of 1ISO 8573 specifies test methods for determining the solid particle mass con
pressed air, expressed as the mass of solid particles with maximum particletSize limits. The
methods are also given. One of a series of standards aimed at\harmonizing air ¢
surements, it identifies sampling techniques and also gives requirements for evaluation
iderations and reporting for the air purity parameter solid particles by mass concentrati

ting particles is dealt with in ISO 8573-4.)

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 theg
ment (including any amendments) applies,

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

B857-1, Compressors, pneumatic tools and machines — Vocabulary — Part 1: General
b598, Fluid power systems-and components — Vocabulary

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

B573-2, Compressed air— Part 2: Test methods for aerosol oil content

B573-4, Compressed air — Part 4: Test methods for solid particle content

3

centration in
imitations of
bntamination
uncertainty
bn. The test

ods are suitable for determining purity classes in accordance with ISO 8573-1. (Particle cont¢nt based on

. For dated
referenced

s — Part 1:

s | definiti

For the purposes of this document, the terms and definitions given in ISO 3857-1, ISO 5598, ISO 8573-1 and
ISO 8573-4 apply.
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4 Units and symbols

For the purposes of this part of ISO 8573, the following, including non-Sl-preferred, units are used:

— 1 bar =100 000 Pa;

— 11 (litre) = 0,001 m3;

— bar(a), used for expressing absolute pressure;

— bar(e), used for expressing effective pressure

For the graphic symbols used in Figure 1, see ISO 1219-1.

5 Selecfiion of methods

The gravimagtric method to be used is suitable for mass concentration measurement;\however, where water

and oil is prgsent in the compressed air, it shall be reduced to a minimum.

A suitable method for solid particle diameter measurement may be selected from-those given in Table 1.

Table 1 — Solid particle diameter measurement methods

Type of method Maximum solid particle Liquid water and oil
diameter contaminant
d
um mg/m3
Micrdscope method d>0,5 < 20
Parti¢le sizer method 00'<d<40 Not admitted

6 Sampling techniques

The sampling shall be made at'er-near the actual pressure and at a constant flow rate.

The choice pf sampling method will depend upon the actual level of contamination and the compressgd air

flow in the copmpressed air-system. For sampling methods, see ISO 8573-2 and I1SO 8573-4.

For partial flow sampling, it should be noted that, where large particle sizes are involved, the effects of gfavity

could introdyce’sampling errors.

Compressed air samples may be routed back into the main pipe or vent to the atmosphere after measurement.
The value of air sample parameters (pressure, temperature, air velocity, etc.) shall be within the ranges
specified by the test equipment manufacturer. Method B1 uses full flow sampling from the main pipe flow by

means of a Y-piece.

© ISO 2004 — All rights reserved
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7 Measurement methods

71

General

The test equipment and instruments shall be in good working order. Consideration shall be given to the
calibration requirements of the measurement equipment used as given in the applicable instructions.

The indicated methods may be used at any point in a compressed air system using portable instruments
where conditions of measurement are satisfied and available connectors and shut-off valves exist for

conn

ection to the compressed air system.
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For g

der to guarantee the required accuracy of determination of solid particle content by ths
od, the total content of water and oil aerosols in the compressed air sampling shall 4
g/m3 for sampling Method A and less than 5 mg/m3 for sampling Methods B1 and B2!

rence should be made to the measurement equipment manufacturer in respect‘of the applid
bment.

gravimetric method deals with the separation and the weighing of solid_particles that are

pressed air sample. The influence of temperature, pressure, humidity and other cont
pressed air shall be taken into consideration.

Test equipment

General

sure they do not contribute to the level of contamination already present.

general arrangement of the test equipment for the gravimetric method shall be in accq
e 1.

The numbers given between parentheses in the subclause titles refer to the numbering of th
1.

(ORRLL

ymbols, see ISO 1219-1,

2
D>

gravimetric
e less than

ability of the

present in a
aminants of

pw is passed through the test equipment via suitable in-line valves which have been previoysly checked

rdance with

e elements in

Key

a b W N -

sampling point
shut-off valve
heater (if required)
membrane holder
pressure gauge

thermometer
flow control valve
air flowmeter
shut-off valve

0 discharge outlet

= ©O© 00 N O

Figure 1 — Circuit diagram of test equipment for gravimetric method
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7.2.2 Membrane holder (4)

The membrane shall be manufactured from hydrophobic high-efficiency material.

NOTE For a description of a typical membrane and its holder, see ISO 8573-2.

7.2.3 Flow control valve (7)

In order to adjust the flow accurately, use a valve with fine adjustment.

7.2.4 Pressure gauge (5)

The pressurg values shall be recorded during the entire period of the test.

The accuragy of measurement of the pressure shall be better than + 2 % of reading.
7.2.5 Thermometer (6)

The temperature values shall be recorded during the entire period of the test.

The accuragy of measurement of the temperature shall be better than = 1° C,

7.2.6 Air flowmeter (8)

The flow rat¢ values shall be recorded during the entire period of the test.

The accuragy of measurement of the flow rate shall be better thah + 5 %.

7.2.7 Pipep, connectors, shut-off valves (2 and 9)

The requirerments for pipes, connectors and shut-off Valves shall be according to ISO 8573-2.

7.2.8 Heater (3)

The heater

air sample t
the reductio
compressed|air sample.

7.3 Test

7.3.1 Preparation-for measuring

The procedyres)for preparation for measuring shall be in accordance with 1ISO 8573-2. The weight of th

the value specified in-Z.1-Reducing the amount of liquid water and oil content by heating a

%way be used to decrease-the’level of liquid water and oil contaminant content in the compre
of the pressure of the-compressed air shall not have an influence on solid particle content i

brocedure

ssed
hd/or
h the

b dry

membrane shall be determined before the sample is taken.

7.3.2 Duration of test

The optimum duration of the compressed air sampling may be determined after the first proof measurement to
determine the tentative solid particle concentration.

Approximate duration of test, ¢, in minutes can also be determined by the following inequality:

Mmin

m
<t< max

Cplim 9 Cplim 4

© ISO 2004 — All rights reserved
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where

Mpin 1S the minimum required amount of solid particle content on the membrane, in milligrams;

Mmmax 1S the maximum permitted amount of solid particle content on the membrane, in milligrams;

Cp lim is the assumed or maximum permitted amount of solid particle content in the compressed air, in

milligrams per cubic metre;

q is the compressed air discharge through the membrane, in cubic metres per minute.
The mass-of-solid pnrfir‘lnc collected on the membrane shall be in range 1 mg-—<-m 5 mg-on 1 cm?2 of the
memlbrane surface.
7.3.3 Measurement of solid particle mass concentration
If liquid water and oil contaminants are absent in the compressed air flow;\the solid particle mass
congentration for each sample is determined as a difference between massescof.the test membprane before
and after air sampling, divided by the total volume of air passed through the membrane. After air gampling and

befo
for 1

e weighing, the test membrane should be placed in a desiccator over asuitable desiccant, e
D - 15 min or until the mass of membrane is stable.

If thére are liquid water and oil contaminants in the compressed-air flow, they shall be remo

sam
the ¢
coni
seve
the @
weig

Oths
solid

The

bling and before weighing of the test membrane. For this purpese, the test membrane shall
esiccator over sulphuric acid for 2 h. Then, the test membrane is carried in the chemical f
al wall (the filtrate is over the membrane), pressed tosthe conic wall with the glass stick
ral times by small portions of a suitable solvent of total, volume 10 - 15 ml for dissolving and
il. After that, the test membrane shall be maintained\for 2 - 3 min at a temperature of 20 - 30
hed.

r methods for removal of water and oil from the test membrane are permitted if they have no
particle content of the test membrane after-sampling the compressed air.

maximum uncertainty of measurement of mass shall be better than + 2 %.

Lg. silica gel,

ved after air
be placed in
Linnel on the
and treated
removing of
°C and then

influence on

they are so.

he formula:

()

7.4 | Calculation of results
It is mecessary to ensure that results are stable, repeatable and presented in a form that shows tha
The polid particle mass.eoncentration ¢, in mg/m3 for each measurement shall be determined by t
mp —m
pn = nQntn X
whele
mg-is the mass of test membrane before sampling, in milligrams:
m,, is the mass of test membrane after sampling, in milligrams;
g, is the flow rate of sampling air through the membrane, in cubic metres per minute;
t, is the sampling time, in minutes.
7.5 Determination of maximum diameter of solid particles

The measurement methods of maximum diameter of solid particles identified in Table 1 shall be carried out in
accordance with 1ISO 8573-4.
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8 Evaluation of test results

8.1 Refer

ence conditions

The reference conditions for solid particle mass concentration volume statements are as follows:

Air temperature:

Air pressure:

20 °C;
1 bar (a);

0.9/

wiator ool nea oo e

Relativg

8.2 Influe

The measur

the partial p
can be smal

8.3 Influe
The solid pa

The solid ps
pressure.

8.4 Influe

The solid pa

Temperaturg could also affect solid particle measurement results if the temperature exceeds the stabil

the particles

8.5 Average values

WwotC T vVapoOTT PTroSSuror U 70-

nce of humidity

essure of the air at the sampling point. Under normal conditions, the effect of-humidity on vo
and the requirement to calculate its effect is usually not required.

nce of pressure
rticle mass concentration shall be recalculated to reference pressure conditions.

rticle mass concentration will vary in direct proportion in thé. ratio of system to sample abs

nce of temperature

rticle mass concentration shall be recalculated to reference temperature conditions.

measured or the rating of the sampling,equipment.

bd solid particle mass concentration shall be recalculated to refer to the dry air valume as given by

ume

plute

ty of

Depending ¢n the reproducibility of the method, the measurement facility and the experience of the parties

involved in t
sample poin

The averagsg
results of no

p

ne provision of the measurement facility, the average of several consecutive measurements 3
shall be used.

solid particlessmass concentration ¢, in milligrams per cubic metre shall be determined b
less than three measurements using the formula:

i1 + Cp21‘2 + ...+ Cpntn

Cp—

'ty +...+ 1,

t the

y the

()

where

Cp»], sz,

1, ty, ...

) Cpy Aare the solid particle content in the air samples, in milligrams per cubic metre;

L

- are the sampling times, in minutes.

9 Uncertainty

The uncertainty of the method depends on the equipment used and the accuracy of the result calculation. The

total uncerta

inty of the authorized results of the test shall be + 10 %.
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10 Test report

10.1 Statements

Statements of the solid particle mass concentration and the maximum solid particle diameter in the
compressed air shall be made such that the values can be verified in accordance with the procedures of this
part of ISO 8573.

The influence of any factors — e.g. oil contaminants or sample pipe — present in the sample that could affect
the result of particle concentration measurement shall be recorded.

10.2 Statement format

The |test report used to declare solid particle mass concentration according to this part of ISO 8573 shall
contain the following:

a) A description of the compressed air system and its working conditions, with sufficient detail for the
Hetermination of the validity of the declared mass concentration value:

1) volume flow rate;

P)  sampling time;

B) pressure;

1) temperature;

b) other contaminants (including water and oil).

b) A description of the sampling point where the samples were taken.

c) A description of the sampling and measurement system used, in particular the materials and equipment
Lised, and details of its calibration record:

d) [The phrase “Declared solid particlesmass concentration in accordance with ISO 8573-8”, followed by

1) the figure for the actuali*average measured value evaluated in accordance with Jlause 8 and
calculated to refer tothe-treference conditions;

P) the figure for the-actual, average measured value evaluated in accordance with Clause 8, referring to
the actual conditions;

B) the solid\Particle concentration, expressed in milligrams per cubic metre at actual and reference
conditions;

1) Ahepressure and temperature to which the measurement refers;

bl £ £l ol o b 4 ol dla H lal et b ol
J) U TTgurc 1TOnUweUu Uy ad StdiTliicTit 1cyaruniy uic appnuauic urivcriairity, darid
6) the date of the calibration record.

e) The date of the sampling and measurements.

A sample test report is presented in Annex A.
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