INTERNATIONAL ISO
STANDARD 22241-5

Second edition
2019-07

Diesel engines — NOx reductionjagent
AUS 32 —

Part 5:
Refilling interface-for passenger|cars

Moteurs diesel — Agent AUS"32 de réduction des NOx —

Partie 5: Interface de remplissage pour voitures particuliénes

Reference number
1SO 22241-5:2019(E)

©1S0 2019



https://standardsiso.com/api/?name=25ac58eb3710ba6e2c79feb1537c9495

ISO 22241-5:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=25ac58eb3710ba6e2c79feb1537c9495

Contents

Foreword

Introduction

1

IS0 22241-5:2019(E)

2
3
4

An
Bib

i n] 3 'S
l\C\i“ll CIIITIILO

4.1 Functional requirements...
4.2 Filler neck......ccccocin
4.3 Fller NOZZIE ..o e
4.4 Clearance space
441  General
4.4.2  Minimum clearance "Class A"
443  Minimum clearance "Class B"
TESTING ...
5.1 General test requirements
5.2 Determination of spillage from nozzle
5.3 Determination of Smell.......s N e
LS T0 00 S €Y U< = OO
5.3.2  Preconditioning the system to establish constant test conditions...
5.3.3  TeSt PIrOCEAUIE ..o oo
54  Minimum strength of filler neck...... s
54.1  General .. g
5.4.2  Testing simulating misuse
5.4.3  Testing in axial dIr€CtION ..o
ex A (informative) Filler neck With ribs ...
HOGIAPNY ... T et

© IS0 2019 - All rights reserved

iii


https://standardsiso.com/api/?name=25ac58eb3710ba6e2c79feb1537c9495

ISO 22241-5:2019(E)

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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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For an ex]
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5 drawn to the possibility that some of the elements of this document may, be the subjec
ts. ISO shall not be held responsible for identifying any or all such patént'rights. Detail
rights identified during the development of the document will be in the Ihtroduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

planation of the voluntary nature of standards, the.meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence to
le Organization (WTQO) principles in the Technical Barriers to Trade (TBT) see www

.org/iso/foreword.html.

This docurpent was prepared by Technical CommitteeZlSO/TC 22, Road vehicles, Subcommittee SC

Propulsion|powertrain and powertrain fluids.

This seconfl edition cancels and replaces the first-edition (ISO 22241-5:2012) which has been technid

revised.

The main dhanges compared to the previous edition are as follows:

— the definition of AUS 32 has been-deleted as it is included in ISO 22241-1 and the document is ¢
normatively;

new dg
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| has been editorially and technically revised.

partsdn the ISO 22241 series can be found on the ISO website.

are
the
the

t of
s of
| /or

not

And
the
.iso

34,

ally

ted

Any feedb
complete li

1 43 rlaic d ol ld o ds fad o 1 43 1l < dala
CIN UL \.iuCDLlUllD UIl LIITIS UUCTUIIITTIU STTUUTU UUT UITUTULULUU LU UIIC USTT O 1Idlivlidl SstdIlIitudlius Uu

sting of these bodies can be found at www.iso.org/members.html.

© ISO 2019 - All rights rese

y. A

rved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=25ac58eb3710ba6e2c79feb1537c9495

IS0 22241-5:2019(E)

Introduction

The refilling system specified in this document has been developed in accordance with passenger
vehicle manufacturer's specifications. The functional requirements include a filling system that has
minimal obtrusive odours, has minimal spill risk, limits pressure build-up and includes mismatch
prevention. The system should be designed to prevent the deleterious effects of AUS 32, including, but
not limited to, uncontrolled flow into gaps in body work with the potential to cause corrosion, smell
nuisance and crystal formation.

© IS0 2019 - All rights reserved v
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INTERNATIONAL STANDARD

ISO 22241-5:2019(E)

Diesel engines — NOx reduction agent AUS 32 —

Part 5:
Refilling interface for passenger cars

1 [Scope

Thif document applies to diesel engine powered road vehicles using selective catalytic'redu
technology. It is primarily intended for use by passenger cars and light commerciakvehicle
buses with a gross vehicle mass of not more than 3,5 t, but can also be used hy\vehicles w
vehjicle mass of over 3,5 t.

This document specifies the refilling interface for the NOx reduction agent AUS 32 in conforry
[SO|22241-1, which is needed to operate converters with selective catalytic reduction (SC
tregtment system. This document specifies the essential functional and geometric requiren

Ction (SCR)
s including
ith a gross

nance with
R) exhaust
ents of the

refilling system in order to ensure compatibility between the oncboard refilling system and the off-

bo

For
refi

NOTI

Thd
con
und

ISO
ISO
ISO

For

ISO

d refilling system.

light commercial vehicles and buses having a gross vehicle mass of not more than 3,5
[ling system specified in ISO 22241-4 can be used.

E Throughout this document, the term “NOx rediiction agent AUS 32” is abbreviated to “AUS
Normative references

following documents are referred-to. in the text in such a way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition/of the referenced document (including any amendmen

2575, Road vehicles — Symbals for controls, indicators and tell-tales

22241-1, Diesel engines ~— NOx reduction agent AUS 32 — Part 1: Quality requirements

Terms and definitions

the purposes of this document, the terms and definitions given in ISO 22241-1 and the follo

t, the open

32",

pir content

pplies. For
[s) applies.

22241-3, Diesel engines — NOx reduction agent AUS 32 — Part 3: Handling, transportation, §nd storage

wing apply.

dresses:

and [EC maintain terminological databases for use in standardization at the following ad

3.1

IEC Electropedia: available at http://www.electropedia.org/

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

refilling system
off-board system and on-board system including their refilling interface for dispensing AUS 32 into the
on-board tank of the vehicles

3.2

canister
bottle
container of size one to ten litres capacity, with spout, used to refill the on-board tank of the vehicle

© IS0 2019 - All rights reserved
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3.3

off-board refilling system
stationary equipment for dispensing AUS 32 into the on-board tank of the vehicles, consisting typically
of storage tank, pump, hose and filler nozzle (3.5)

3.4

on-board refilling system
equipment of the vehicles necessary for refilling AUS 32 and consisting typically of filler neck (3.6), filler
cap (3.7) and on-board tank

3.5

filler nozz
interfacing
of AUS 32
automatic

3.6
filler neck
interfacing

3.7

filler cap
part fitted
which is te

3.8

spillage
quantity of

4 Requ

4.1 Fun

The on-bo4
functional

— minim
minim
minim

The detailg

mismatching prevention.

le

part of an off-board refilling system (3.3) which allows the operator to control the
during the filling, consisting of a nozzle spout with a defined interface geometyy’ang
bhut-off system

part of the on-board refilling system (3.4)

to the filler neck (3.6) to prevent spillage as well as to minimize contamination of AUS 32
mporarily opened or removed for refilling

fluid that escapes from the filler nozzle (3.5) tosthe atmosphere after the nozzle has shuf]

irements

‘tional requirements

rd refilling system and the off-board refilling system shall comply with the following b
requirements:

al spillage;
a] smell nuisance;

al pressure; and

d requirements specified in Table 1 apply.

Details not

lllow

an

and

off

hsic

specified are left to the manufacturer's choice

Table 1 — Basic functional requirements

No. Characteristic Requirement Remark
1 Maximum flow 51/min < x <10 1/min. Flow rates do not apply to:
rate range
— canister filling;
— production line filling.
2 © IS0 2019 - All rights reserved
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Table 1 (continued)

IS0 22241-5:2019(E)

No.

Characteristic

Requirement

Remark

Automatic shut-off
of filler nozzle

Automatic shut-off feature required.
The maximum amount of flow after
automatic stop shall be not more
than 50 ml.

For example, a nozzle in conformance with

EN 13012.

Maximum filling
level in AUS 32 on-
board tank

The automatic shut-off system of
the nozzle shall be used to protect
against filling above maximum level.

High volume expansion of AUS 32
freezing (approx. 7 %).

during

Suillaga

loaccthan N4 0]l nor vafillin g v,
H-orrHharper—Tetiit \a4

itk
Tt

Eortact mraocadira con O 2
TOfFteSTproceatte-5ee=-

oPTITT ST

filler neck angle from the horizontal
= 30°.

Pressure in the
filler neck

At five seconds after starting the
refilling process, the pressure in the
filler neck shall be not more than

+3 mbar. At the end of refilling pro-
cess, there shall be ambient pressure
in the filler neck.

Ventilation during
refilling

The filler neck shall be used for venti-
lation of the AUS 32 on-board tank.

During refilling, no more than
15 mg/l ammonia concentration
should be measured.

For test procedure see 5.3

Operational tem-
perature range

-30°Cto +80°C

for on-board components

-20°Cto+40°C

for off-board components

For specific regions, the temperat]
specified may not be sufficient or
sive. In such cases, a wider or mor
temperature range, representativ

specific region, may be consideredl.

ure range
exces-

e narrow
e of that

Freezing of AUS 32

Provide protection at the service sta-
tion in accordange with operational
temperature.rdnge.

Vehicle parts’shall be designed to
cope with freezing and thawing in
accqordance with operational temper-
aturgrange.

AUS 32 freezes at -11,5 °C and ha;
increase of approximately 7 %.

avolume

Misfilling of fuel
into the AUS 32 o=
board tank

Feature required to prevent dis-
pensing of fuel into the AUS 32 on-
board tank.

The geometry of the filler neck sp

pcified in

Figure 1 is significantly smaller than the

filler nozzles for fuel in service; tH
is precluded.

us misuse

10

Misfillingrof AUS
32 into.the diesel
fuel tank

Feature required to prevent dispens-
ing of AUS 32 in the fuel on-board tank.

The design and geometry of the filler
nozzle shall be such that the inser-

tionofthis device inthe filler neck

of on-board fuel tank is not feasible;
thus misuse is precluded. For canister
filling such design and geometry is
recommended.

11

Materials

Materials in contact with AUS 32 shall
be compatible with AUS 32 to avoid
contamination of AUS 32 as well as
corrosion of the devices used.

Suitable materials in accordance with

ISO 22241-3 should be selected.

© IS0 2019 - All rights reserved
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Table 1 (continued)

No. Characteristic Requirement Remark

12 Cleanliness A high level of cleanliness of all com- |—
ponents of the on-board and
off-board refilling systems shall be
secured during the manufacturing,
assembly and installation processes
in order to minimize contamination
of AUS 32.

Regarding cleanliness level for the
components of the off-board refilling
system, see [SO 22241-3.

Cleanliness level for the components
of the on-board refilling system shall
be agreed between vehicle and com-
ponent manufacturers, in conform-
ance with state of the art.

13 Religbility The filler neck and the filler cap shall |—
be designed and manufactured to

be fully functional for the life of the
vehicle as defined by vehicle manu-

facturers.
14 Crysftallization? Protection recommended Contactwith air should be minimized.
15 |Marking? Symbol as specified in ISO 2575 or Blue)is the recommended colour for filler
equivalent national standard. caps.

a Recommgpndations only.

4.2 Filldr neck

The dimersional characteristics of the filler~ieck on the vehicle shall be in accordance with [the
specificatipns of Figure 1. The interface of the-filler neck shall be furnished with a buttress thread S
36 x 4 as specified in Figure 1, Figure 2 and“Pable 2. The front face of the filler neck shall be designef as
sealing surfface having a surface finish ds.specified in Figure 1.

The thread on the filler neck shall withstand a torque of at least 5 Nm.

The filler neck designer should-be aware of the potential for insufficient venting with nozzle filling. Pne
possibility[for a design witltimproved venting capability is a filler neck with ribs as shown in Annex A.

NOTE uttress thread:-d thread with an asymmetrical ridge that has one straight and one angled flank.

4 © IS0 2019 - All rights reserved
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Dimensions in millimetres

ACALS® B/ \45°

14,5

a  Top surface of filler neck.
b Nominal dimension for thread details see Figure 2 and Table 2.

¢ Thread reference point at Y-Axis 0,0 mm at #29,0 mm for measuring point for start of thread on Z-Axis.
d  Position of surface thread start surface to adjust at six o’clock position.
e Venting of internal vapour through the filler neck.

© IS0 2019 - All rights reserved 5
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f - Area for venting pipe.

g Horizontal line.

h " Minimum straight portion of filler neck.

Figure 1 — Filler neck

P
30° 1
w
N\ T
£
P
w9 S = SYISYES
e
2
Key
1 nut
2 screw
Figure 2 — Buttress thread
4.3 Filldr nozzle
If the filler| nozzle is of screw-coupling design, the dimensional characteristics shall be as specified in
Figure 2 and Table 2. The screw-on/filler nozzle shall be furnished with a gasket. The gasket shall be
made of sufitable material and.the' shape of the gasket shall be such that the leakage of ammonia me¢ets
5.2and 5.3
For screw-foupling desighs, the filler nozzle shall be designed to limit the maximum screwing torquie to
5 Nm in orler to protéet'the filler neck thread.
A screw-cdqupled fiozzle shall include internal vapour recovery to avoid pressurizing the tank sysgem
during refilll. The back pressure in the filler neck generated by the vapour recovery during the refilling

shall be not miore than +3 mbar five seconds after starting the refilling process. There shall be ambjent

pressure in the filler neck at the end of the filling process.

Table 2 is a calculation and is based on DIN 513 (see Bibliography). Tolerances are recommended to
calculate in accordance to the material, etc.

© ISO 2019 - All rights reserved
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Table 2 — Buttress thread

Dimensions in millimetres

IS0 22241-5:2019(E)

4.4

4.4

The
and
(sed
for

4.4

Cap
tha
ord
can

1 General

jsters.

Screw thread Nut thread
Symbol
S36x4 $37,6x4

D, d 36 37,6

P 4

a3 29,053

D, 30

d, 33

D, 35,235

a 0,2

h; 3,471

H, 3,8

R 0,496

w 1,056

a, 0,472

e 0,856

Clearance space

2 Minimum clearance "Class A"

vehicle manufacturer shall inform his cstomer, which kind of filling process the custom
choose the freespace accordingly. The following three options are possible. The Class A
4.4.2), which is primarily for canister filling, the Class B-freespace (see 4.4.3), which i
hozzle filling, or a combination of-both freespaces.

ability of refilling only by use of canisters is required. Therefore, vehicle manufacturers s
the minimum space defined in Figure 3 is available and is not obstructed by any com
br to permit untéstricted access to the filler neck for insertion of the nozzle spout of gppropriate

e must use
-freespace
b primarily

hall ensure
ponents in

© IS0 2019 - All rights reserved
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$200

$130

Dimensions in millimetres

Key

a  Top sur

400
1350

210

7500

16
.

- ——

26
P

face of filler neck (see Figure 1).

Figure 3 — Required free space "Class A"

4.4.3 Mipimum clearance "Class B"

The vehiclg
provided t

e manufacturer shall ensureithat the clearance dimensions in accordance with Figure 4|are

b ensure safe handling when coupling and uncoupling a filler nozzle.

© ISO 2019 - All rights reserved
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Dimensions in millimetres

7/
I
_— [e o]
Ln [Wa) —
— <
wn
—| =
(")
x© )
- —
=

Key
a  Top surface of filler neck (see Figure 1).
b Free space for operator’s hand.

Figure 4 — Required free space "Class B"

© IS0 2019 - All rights reserved 9
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5 Testing

5.1 General test requirements

The filler neck shall be able to withstand loads induced by the filler nozzle during and after life cycle

testing.

Testing of filler necks shall be conducted with new samples and with samples aged in AUS 32 at 60 °C
for 168 hours. Testing shall be conducted at the following temperatures unless other temperatures are

specified:

-30°C

— room temperature (21 °C £ 5 °C);

+45 °C

5.2 Detg¢

rmination of spillage from nozzle

Five nozzlq

measufring device for 60 seconds.

spillage li

1) Pre-co
2) Filler
3) Unscrd
4) Couple
5) Fill wi
6) Wait6
7) Remoy
8) Turnt
Determine

each) shall
spillage an

5.3 Detg

5.3.1 Ge

nEt shall be determined by the following test procedure:

s, each tested five times, shall be used for the following test. Confotmance with the speci

eck to be positioned at 30° + 10°/ —0° from horizontal.
w filler cap.
/ insert the filler nozzle at six o’clock position,

h flow rate as specified in Table 1 until automatic shut-off.

seconds.
e nozzle from filler neck and, aftes'removal, collect any existing droplets.

he nozzle upwards into vertical position, then 180° backwards to collect the droplets

and record spillage. The average test result of 25 measurements (5 nozzles, 5 measureme
be in conformaneeWwith the specified spillage limit in Table 1. It is acceptable to weigh
ount.

rminatien of smell

neral

fied

ditioning of nozzle samples and equipment at room temperdture (21 °C £ 5 °C), tank emjpty.

in a

bnts
the

For the pu

POSE Of IS Testthe on-board tank shatt be reptaced by a CoNtainer maving a vorame of 25 1.

A filler neck according to this document is fixed on the container by means of a 200 mm long filling pipe
(internal diameter = 18 mm) and a ventilation pipe (internal diameter = 8 mm) as shown in Figure 5.
The ventilation pipe and the filling pipe are connected to each other by the filler neck as specified.

10
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Dimensions in millimetres

- j

Figure 5 — Equipment for.determination of smell

5.3]2 Preconditioning the system to establish constant test conditions

The container is filled with 51 * 1 ] of unused (new) AUS 32. The container is closed, $tored in a
heafing cabinet at 60 °C for 96 hours.;Then the container should be cooled down to room tgmperature
(21]°C £ 5 °C). One hour after reaching room temperature the test procedure should start.

5.3]3 Test procedure

Theg equipment for measuring the ammonia concentration shall be installed at a distance of 65 cm =5 cm
from the top of the filler'neck in line with the axis of the filler neck.

Aft¢r removingtheTiller cap the nozzle shall then be inserted into the filler neck. The refilling shall be
stafted immediately and 16 1 = 1 1 of unused (new) AUS 32 at room temperature (21 °C =+ 5 4C) shall be
filldd into.théContainer while measuring the ammonia concentration.

Tesf chaniber shall be a closed room having a size of not more than 54 m3 and having no meghanical air
ventilation

The measuring of the ammonia concentration should start from 30 s * 2 s after the start of the refilling
procedure. The measuring time shall be at least 1 minute. The average value shall be determined and
noted. The use of detector tubes is acceptable.

The test shall be performed in two positions of the nozzle on the filler neck (normal six o’clock position
and a position shifted 45° with respect to the normal position) and at a flow rate of 10 1/min.

Every measurement shall be started with a preconditioned system according to 5.3.2 in an ammonia
free environment and shall be carried out at least three times.

The average ammonia concentration during one series of measurements shall not exceed 15 mg/I.

© IS0 2019 - All rights reserved 11
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5.4 Minimum strength of filler neck

5.4.1 General

The filler neck shall be tested in vehicle representative implementation. The tests specified in this sub
clause shall be carried out to prove the ability of the refilling system to disconnect, in the case of the
driver failing to uncouple the filler nozzle correctly. Upon completion of the tests, the on-board refilling
system shall show no deformation which will render it unsuitable for use, and it shall be evident that
the filler nozzle of the off-board refilling system is the weak part of the coupling.

Drive-off n,

The follow

54.2 Te

Testing shz
shall be ap

The force |
30 s after d

The testis
of Table 1.

NOTE ’

ng testin 5.4.2 and 5.4.3 shall be conducted separately.

sting simulating misuse

1l be conducted with two dummy nozzles specified in Figure 6 and Figure'7,A force of 5(
blied with each dummy nozzle.

of 500 N shall be applied as shown in Figures 6 and 7. The test foree shall be applied wi
oupling dummy nozzle and shall be maintained for at least 30 s.

fonsidered passed if there is no damage on the filler neckin terims of functional characterig

Dimensions in millime

'he filler negk'angle used in the test is depended on angles in the vehicle.

Figure 6 — Plug in dummy

ON

hin

tics

tres

12
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Dimensions in millimetres

NOT

5.4

b)

E The filler neck angle used in the test is depended on angles in the vehiclé.

Figure 7 — Screw-on dummy

3 Testing in axial direction

Static load

An axial force F, of 500 N shall be applied using’a screw-on dummy nozzle (see Figure 7). The

screw-on dummy nozzle shall provide a rigid ‘eonnection to a filler neck. The test for
applied within 30 s after coupling dummy nozzle and shall be maintained for at least 30

Dynamic (impact test)

A test body as shown in Figure 8 having the following characteristics shall be applied:
(tube) made of steel or aluminiumyhaving:

— an outer diameter of 70.am;

— alength of 100 mng;

— amass of 1 kgiand

— corners of front face radiused 5 mm.

The testbody shall impact the filler neck in the area of the sealing face. Loading of the
shall be.3/.

ce shall be
S.

A cylinder

filler neck

© IS0 2019 - All rights reserved
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