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Foreword

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

The proced d e ) e are
described in the ISO/IEC D1rect1ves Part 1.In partlcular the dlfferent approval crlterla needed fpr the
different types of ISO documents should be noted. This document was drafted in accordanee with the

lrawn to the possibility that some of the elements of this document may)be the subject of
4. ISO shall not be held responsible for identifying any or all such patent rights. Details of
ights identified during the development of the document will be in the Introduction and/or
on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngdme used in this document is information given for the conveniéence of users and dogs not
constitute ar} endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific termp and
expressions |related to conformity assessment, as well as infermation about ISO’s adhererce to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This documgnt was prepared by Technical CommitteeISO/TC 269, Railway applications, Subcomrhittee
SC 2, Rolling ktock.

Any feedback or questions on this document sheuld be directed to the user’s national standards bpdy. A
complete listing of these bodies can be found\at www.iso.org/members.html.
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Introduction

The quality of the compressed air is determined from the quality classes specified in this document,
derived from ISO 8573-1:2010.

This document is dedicated to railway specific applications and special need for air generation and
treatment units (AGTUs) and air treatment units.
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INTERNATIONAL STANDARD ISO 4975:2022(E)

Railway applications — Braking system — Quality of
compressed air for pneumatic apparatus and systems

1 Scope

This document defines the quality classes of compressed air produced by air generation and treatment

This dlocument is applicable to compressed AGTUs and also to all pneumatic equipment,and systems of
rail vehicles.

2 Normative references

The fpllowing documents are referred to in the text in such a way that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document(including any amendments) applies.

[SO 8573 (all parts), Compressed air — Contaminant measurentent

3 Terms and definitions

For the purposes of this document, the terms andtidefinitions given in ISO 8573-1 and the following
apply|

ISO apd [EC maintain terminology databasesfor use in standardization at the following addresses:

]

$0 Online browsing platform: available at https://www.iso.org/obp

— 1EC Electropedia: available at https://www.electropedia.org/

31
coalescence
process in which liquid.suspended particles group together to form larger particles

3.2
filter
appaifatus forseparating contaminants from a fluid vein where they are suspended

3.3
contdniinant

| ; fenlide 1: 20 fole ] a3 Leraff
substancesorcombinationsofsolids; qttas ot gaseous materars-thratcainraaverseryatrect a system

3.4
condensate
liquid formed by condensation

3.5
ambient temperature
temperature around the air generation and treatment unit (AGTU)

Note 1 to entry: See also Figure 2, position 16 in the key.
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4 Units and abbreviated terms

4.1 Units

This document uses SI units. However, in accordance with standard railway practice with regard to
compressed air, some non-SI units are used, such as:

— for pressure indication, the unit used is “bar”: 1 bar = 10° Pa;

— for volume indication, the unit used is “litre”: 1 1= 103 m3.

Units used forthe wvarious contaminants are given in the Table 1 For further specification of

contaminants, see Annex A.

Table 1 — Units used for the various contaminants

Contamipant Dewpoint under | Particle size or | Vapour Mass Relative vapour
pressure droplets pressure | concentration pressurp
(grain size)
°C um mbar mg#m?3 -

Particles:
— size X
— mass X

concentrjation
Water:
— liquid X
— vapour X X X X
Oil:
— liquid X X
— vapour X X

4.2 Abbrdviated terms

AGTU  airfgeneration and treatfient unit

DOT devfice on test

5 Compressed airsystem

5.1 Genenal

The breakdown of the compressed air system presented in this document is theoretical. However, it
corresponds to constructive provisions commonly adopted on rail vehicles.

5.2 Breakdown of the system into functional units
The compressed air system of a rail vehicle is divided into functional units, as shown in Figure 1.
The presence of each functional unit is determined by the type of vehicle.

NOTE The requirements in this document can also apply to external air supply systems used with rail
vehicles.

2 © IS0 2022 - All rights reserved
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Air intake

l

Air generation

Production and treatment
l unit (AGTU)
Treatment(s)
Use: brake -~ Storage / distribution - Use: auxiliary dgvices

Figure 1 — Compressed air system functional units

6 (haracteristics of the devices constituting the functional units
6.1 |Air generation and treatment unit (AGTU)

6.1.1| Air intake

Air irIake functional unit can include:

—

take filter: to prevent damage to the compressor by reducing atmospheric air contaminants.

6.1.2| Production of compressed air

Production of compressed air functional unit can include:

|
Q

bmpressors (e.g. piston,/screw, vane);

utlet filter(s).

|
o

6.1.3| Treatmentofcompressed air

Treatment of cempressed air functional unit is used to achieve the air quality required for the reliability
of pn¢umaticapparatus and systems of rail vehicles under predefined environmental conditions.

It can|ipclude the following:

— liquid separator and filter, to remove some contaminants coming from the compressor;
— airdryers, characterized by the dewpoint, to reduce the humidity level in the compressed air;

— outlet filter for retention of impurities coming from the air dryer.

6.2 Compressed air storage and distribution

Air system consisting of reservoirs and pipes for distribution and main reservoirs for air storage.

6.3 Use of compressed air for the brake

Brake system: assembly consisting of all the pneumatic equipment intended for braking the rail vehicle.

©1S0 2022 - All rights reserved 3
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6.4 Use of compressed air for auxiliary devices

Auxiliary devices: assembly consisting of all the pneumatic equipment present on the rail vehicle except

that used for

ensuring braking.

7 Determination of the air quality classes

For determination of the air quality classes, a sample of the total compressed air flow at the outlet of
the AGTU is used.

Measurements shall be made with an air intake temperature of the compressor of 20 °C £+ 5 °C
(position 1 in Figure 2), except measurements to determine the classes of humidity for which aj intake

temperature

5 of the compressor are defined (see Table 3). When the AGTU is tested alonef tthe

n the

cooling air (position 4 in Figure 2) and the air dryer ambient air (position 16 in Figure 2)shall be the

same as the 4
in Figure 2) 5

The mass c
variations in

and ambient
NOTE Lid

The air qua
[SO 8573-4 (

The humidit)
except the A
document.

The air quali
ISO 8573-5.

All measure
results of the
defined num

The air qua

A demonstr
the AGTU.

If a demonst
— the oper]

the envi

ir at the compressor intake (position 1 in Figure 2). The AGTU outlet pressuire {posit
hall be set at 9 bar + 0,5 bar.

the air flow rate, wear of the elements, and changes in flow rate;’pressure, temper
conditions.

uid phase oil and water partially adhere to the walls and form afilm or thin trails.

ity for particles shall be measured in accordance :ith the test methods defin
for classes 0 to 5 of Table 2).

7 (dewpoint) shall be measured in accordance with the test methods defined in ISO 8
GTU outlet pressure shall be 9 bar + 0,5 barfand temperature conditions defined i

Ly for oil shall be measured in accordance with the test methods defined in ISO 8573

ments shall be done in a stabilized system in accordance with ISO 8573 (all parts
measured quality classes of a8.compressed air system are usually based on the averag
ber of measurements made bver a defined period of time during qualification.

laiEy is considered as dégraded if one or more purity class is increased by one grade or

ion should be pérformed to establish that the air quality is not degraded during the

ration is performed, it shall take into account:

htionalcondition (duty cycle, the regulation of pressure);

on 19

dncentration of water, oil and solid particles in compressed air yaries due to suidden

ature

ed in

573-3
n this

2 and

. The
re of a

more.

life of

fonmental condition (vibration, range of ambient temperature);

— the maintenance plan.

If a demonstration is not performed, a monitoring system shall be used to detect failures which can lead
to a degradation of air quality.

Some options

for demonstrating air quality are shown in Annex B.
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heck valve

silencer

r intake of compressor, air intake temperature, intake humidity (air temperature directly-befor
mpressor air intake)

mpressor
oler

oling air, cooling air temperature

olation cock

r treatment inlet pressure

r treatment inlet temperature

r treatment inlet moisture content meter

r treatment

I treatment pressure dewpoint sensing/measuring,see ISO 8573-3 for different sampling tech
r treatment outlet temperature

bw control valve

bw meter

r treatment ambient temperature semnsing/measuring

r treatment inlet pressure medsuring tube

r treatment outlet pressuye measuring tube

GTU outlet pressure

etails of a pressure.measuring tubes are given in ISO 8573-1 and ISO 7183.

r treatment cancensist of air dryer and pre-/post-filtration units depending on the specific syl

bmperatures.at.compressor intake (1), cooling air (4) and air dryer ambient temperature (16)
fferent depending on the specific application.

r dryerambient temperature shall not exceed the maximum permissible temperature of equif
let'moisture content to air dryer 100 %.

e the

niques

stem layout.
can be

ment.

Kha¥ (can ha adantad tatho cuctarm nraccnira Aftha »ail yohiclal
S CaBeatapteatotRe-SySstepressure-orte-ahrveriereys

Figure 2 — Example of AGTU test configuration

8 Air quality classes

8.1

Reference conditions

To normalize the test results, the following reference conditions shall be applied:

— temperature 20 °C;

— absolute air pressure 1 bar;

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=0d89c4b304cd52643d37587d60219eec

ISO 4975:2022(E)

— relative water vapour pressure 0.

8.2 Characteristics of quality classes

The values characterizing the classes of the different contaminants are indicated in Tables 2, 3 and 4.

It is possible to define the water air quality for extreme temperatures other than -40 °C (but lower
than 0 °C) and/or than +70 °C (but higher than +40 °C). The value of A to be fulfilled shall be defined
by linear interpolation on the extreme temperature range. The air quality designation (see 8.3) shall
mention the extreme temperatures taken into account. An example is given in Annex C for temperature

range -25 °C

to +50 °C.

NOTE1 Th
without venti

The definitign of the air quality shall be assessed on the test bench. The air quality candlso be ch

on the rail ve

e test with T = 70 °C represents a temporary operation in a specific condition (e.g. after a.$ta
ation during hot ambient conditions) and does not represent a permanent operating canditiq

hicle.

hdstill
n.

pcked

During the fest on the test bench, the ambient temperature shall be the samé as T, (positiop 1 in

Figure 2).

In case the t
temperature

The particle
results of me
shall be paid

can be different. The air intake temperature shall be in thé sange defined in 8.4.

content of ambient air can have an influence on theresults and the reproducibil
asurements for particle content at the outlet of the AGTU. During the test, special atte
to the cleanliness of the intake air of the AGTU-The particle content in the ambig

st is performed on a rail vehicle, the compressor air intaketemperature and the ambient

ity of
ntion
nt air

shall be declared.
NOTE2 A dommon value of cleanliness of atmospheric ainisdescribed in EU Directive 2008/50/ECI31.
Table 2 — Compressed air-purity classes for particles
Maximum nuinber of particles per cubic meter
Class? depending on the particle size d®
0,1pm<d<0,5um 0;5um<d<1,0 um 1,0 um <d <5,0 um 50umi<d
0 As defined\in' technical specification and more severe than class 1
1 <20000 <400 <10 0c
2 <400000 <6000 <100 0Oc
3 Not specified <90000 <1000 0c
4 Not specified Not specified <10000 0c
5 Notspecified Not specified <100 000 0c
a2 To be compliant with a class, all the requirements of the number of particles depending on their size shall be fulfjlled.
b Atreferente conditions, see 8.1.

C

Due to pollution in testing equipment and due to the measurement technology, a tolerance of maximum five particles
per cubic meter is acceptable.

© IS0 2022 - All rights re
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Table 3 — Compressed air purity classes for humidity

Difference A between dewpoint under pressure¢ (position 11 in Figure 2) and air intak
of the compressor T, (see position 1 in Figure 2), K (dewpoint depression).

Classab |Relative humidity = 95 % at the AGTU’s inlet for T, < 40 °C.

Relative humidity = 85 % at the AGTU’s inlet for T > 40 °C.

e temperature

T, = —40 °Cb Ty =0°Cb Ty = 20 °CP Ty = 40 °Cb Ty =70 °CP
1 A<-12,0 A<-45,0 A<-65,0 A<-45,0 A<-12,0
2 A<-8,0 A <-30,0 A<-45,0 A<-30,0 A<-8,0
3 A<-50 A<-200 A<-250 A<-20,0 A<-5,0
4 A<-2,0 A<-2,0 A<-2,0 A<-2,0 N <-2,0
5d A<+2,0 A<+2,0 A<+2,0 A<+2,0 N<+2,0
64 A<+5,0 A<+5,0 A<+5,0 A<+5,0 A < +5,0

be compliant with a class, the value of A shall be compliant for each T, of the table.

T

The T, shall be respected with +2 Kand A is defined with the measured T,
Dewpoint under pressure is defined for a pressure of 9 bar in position 19 in Figuxe?2!
C

ass usually not foreseen for new railway design.

Table 4 — Compressed air purity classes foftotal oil concentration

Cldss Mass concéentration
mg/m3a

( As defined in technical spegification and more severe than class 1
1 <0,01

y. <01

] <1

4 <5

X >5

3 Atreference conditions, see 8.1.

8.3

Designation of thé ¢gompressed air purity

At any given point in.the system definition, the designation of the compressed air purity

shall contain

the following infopmation, in the following order:

1) “¢ompressed air purity (ISO 4975)”;

2) pprity ‘elass for particles;

3) purityclassfor humidity;

4) purity class for total oil concentration;

5) [air intake temperature range].

If the class of a particular contaminant 2, 3 or 4 is not specified, the number designating the class shall
be replaced by a dash.

EXAMPLE

compressed air purity (ISO 4975) 4 - 4 - — [-25 °C; 70 °C];
compressed air purity (ISO 4975) 5 -3 -4 [-30°C; 60 °C].

© IS0 2022 - All rights reserved
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NOTE In Europe, the air intake of the compressor temperature range is defined as class of temperature in
EN 50125-1.

8.4 Application to the pneumatic system of a rail vehicle

Except for specific applications (e.g. closed networks), the compressed air purity produced by the AGTU
shall be “compressed air purity (ISO 4975) 3 - 3 -4 [-25 °C; 50 °C]” or better.

8 © IS0 2022 - All rights reserved
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Annex A
(informative)

Contaminants

A.1 General

The t
coarsg particles in the presence of oil or water, oil and water emulsify). They also_somet
depogited or condensed (oil or water vapour) in the piping system, hence the phenomena o
and agglomerate formation.

A.2 |Particles

Dust (solid particles) ingresses into the compressor and the piping system.

— Copmpressor: The average particle size tends to increase;with the concentration o
afmosphere.

— Pliping: When handling the pipes, all openings should be plugged to prevent the ingrg
bpdies. The pipes should be cleaned and sealed\in accordance with a process app
clistomer.

A.3 (Water

Atmogpheric air always contains water:vapour. When this air is compressed, the partia
wate
temp
coole
but tH

A4

In compressors_with lubricated compression chambers, air inevitably collects oil. Al
lubridated (dry)\€éompressors can also contain traces of oil that can be taken in with the
air.

Oil in

\iree main contaminants (particles, water, oil) have a mutual influence (e.g. dust aggla

vapour increases, but there is\nb condensation of water due to the simultaneou
brature caused by the compression. When the air is then cooled (e.g. in the interme
) in the distribution systemyer during expansion in a device, the water can condense i
e air remains saturated with water vapour. This moisture can cause corrosion, icing

Oil (mineral/synthetic or semi-synthetic)

compressed air can come in three different forms:

merates into
mes become
f coalescence

[ dust in the

ss of foreign
foved by the

| pressure of
5 increase in
Hiate or final
nto droplets,
etc.

r from non-
atmospheric

liquid;
aerosol;

vapour.
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Annex B
(informative)

Demonstration of air quality during life cycle

B.1 General

Demonstrati
contaminant

The degrada

B.2 Demc

Demonstrati
with similar
representati
document sh|
maintenancg
Measuremen
or air treatm

pn of air quality during the life cycle should be performed for the three typ
. Each contaminant can be managed with a dedicated demonstration.

Fion of air quality is described in Clause 7.

nstration based on return of experience

pn can use measurements of air quality on a comparable AGTU or air treatment

es of

units

working principle and comparable conditions (operational @nd environmental condjitions

e for the specific application). The air quality measurement in accordance witl
pould be performed just before the regular air quality asseéssment scheduled during re

of an AGTU using a similar compressor technology, air flow and maintenance
ts according to this document can be taken on thesyehicle or in laboratory tests on
ent unit level, whatever is feasible.

The assessment of the air quality is done on the test berich. The air quality can also be checked ¢

rail vehicle.

For testing o

B.3 Demg

[ air dryers in laboratory, ISO 7183 can-be considered.

)nstration based on AGTU tests

During air

ality testing, the air treatment systems are typically tested under stationary wd

conditions re¢garding pressures, temperature and continuous air flow. Those conditions are sim

|

and represent nominal service(egrniditions considered for the basic layout but do not reflect va

boundary co

Target is to
temporary o

The demonst

hditions typical for*true service on rail vehicles.

demonstraté<the robustness of the AGTU system to show its capability to recover
Verload.

ratiot¢an be performed during the type test of the device on test (DOT).

h this
gular
plan.
AGTU

n the

rking
lified
riable

from

The followin

p steps should be performed:

a) measurement of air quality on the new DOT in defined conditions at an ambient temperature of
20 °C % 2 °C with continuous air flow until a stable dewpoint is reached;

b)

degrade the humidity level of process air to 0 K dewpoint depression referring to ambient air

(position 11 in Figure 2) in a controlled way by (for example) blocking regeneration and continuous

air flow;

<)

reached;

d)
depressi

NOTE

10

on should not increase by more than 20 K compared to the value defined in a).

The DOT can be the AGTU or the air treatment functional unit.

recover under conditions defined of ambient temperature of 20 °C + 2 °C until a stable dewpoint is

check if the DOT has recovered to starting status +1 in classes for oil and particles; the dewpoint
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