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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.
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Di

esel engines — NOx reduction agent AUS 32 —

Part 4:
Refilling interface

1 [Scope
Thif document specifies the refilling interface for the NOx reduction agent AUS 32 in conformance with
[SO|22241-1, which is needed to operate converters with a selective catalytic redugtion (SQR) exhaust
tregtment system.
Thif document specifies the minimum functional and geometric requirements of an op¢n refilling
system, in order to ensure compatibility between the on-board refilling/system and th¢ off-board
refilling system. Compatibility conditions for a sealed refilling system.are/provided in Annex A.
Thif document applies to commercial vehicles and buses as defiped in ISO 3833 and having a gross
vehjicle mass of more than 3,5 t, designed to use stationary off-board refilling systems. Thi§ document
alsq applies to the nozzle of stationary off-board refilling systems.
NOTE Throughout this document, the term “NOx reductionjagent AUS 32” is abbreviated to “AUY 32”.
2 |Normative references
The following documents are referred to in.thé€ text in such a way that some or all of their content
conktitutes requirements of this document) For dated references, only the edition cited gpplies. For
undated references, the latest edition of\the referenced document (including any amendments) applies.
[SO|2575, Road vehicles — Symbols faor)controls, indicators and tell-tales
[SO|22241-1, Diesel engines — NOx reduction agent AUS 32 — Part 1: Quality requirements
[SO|22241-3, Diesel engines *=)NOx reduction agent AUS 32 — Part 3: Handling, transportation, gnd storage
3 |Terms and definitions
For|the purposes of this document, the terms and definitions given in ISO 22241-1 and the following
applly.
[SOland IEC maintain terminology databases for use in standardization at the following addgesses:

Al aWa™a H L. H | Py Hdalal £l LL H Lols
I U UIIIIC UIUVY 01115 }JIQLAUI I, AVdAdIIdUICT AU 1ILLPDO.// VV VV VV.IOU. UL S/ UUD
— IEC Electropedia: available at https://www.electropedia.org/
3.1

refilling system
off-board system and on-board system, including their refilling interface, for dispensing AUS 32 into the
on-board tank of the vehicle (3.12)

3.2
off-

board refilling system

stationary equipment for dispensing AUS 32 into the on-board tank of the vehicle (3.12), consisting
typically of tank, pump, hose and filler nozzle (3.3)

©IS
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3.3
filler nozz

le

interfacing part of the off-board refilling system (3.2), which allows the operator to control the flow
of AUS 32 during the filling, consisting of a nozzle spout with a defined interface geometry and an
automatic shut-off system

3.4

on-board refilling system
equipment of the vehicle (3.12) necessary for refilling AUS 32 and consisting typically of an inlet adapter

(3.6), filler

neck (3.5), filler cap (3.7) and tank

3.5

filler neck
interfacing
(3.6) to all

3.6

part of the on-board refilling system (3.4) where the opening is formed by the inlet-ada
bw the tank to be refilled

inlet ada

p
permanentl

magnet ri

3.7

filler cap
part which
of AUS 32

3.8

open refill
universal 7
(3.5) is nof]

er
y fixed part of the filler neck (3.5), having a defined interface geometry'and incorporati
g for preventing misfilling of AUS 32 into the fuel tank

is fitted to the filler neck (3.5) to prevent spillage (3.11) asywell as to minimize contamina
nd which is temporarily opened or removed for refilling

ling system

required

Note 1 to enftry: The open refilling system permits, for<example, refilling using a small volume container.

3.9

sealed ref]
specific rej
(3.5) is gaq

3.10
canister

lling system

-tight

container ¢f size one to tefi-litres capacity, with spout, used to refill the on-board tank of the vef

(3.12)

3.11
spillage
quantity of

fluid\that escapes from the filler nozzle (3.3) to the atmosphere after the nozzle has shut

bter

g a

[ion

efilling system (3.1) for which gas tightness between the filler nozzle (3.3) and the filler neck

(illing system (3.1) where thé.connection between the filler nozzle (3.3) and the filler peck

icle

off

3.12

vehicle

commercial vehicle or bus as defined in ISO 3833 and having a gross vehicle mass of more than 3,5 t,
designed to use a stationary off-board refilling system (3.2)

3.13

magnet resistance force

F

res
force meas

ured using the alternative equivalent magnet field test (4.3.2)

Note 1 to entry: The “res” subscript is the abbreviation for resistance.
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4 Requirements

4.1 Functional requirements

1SO 22241-4:2023(E)

The on-board refilling system and the off-board refilling system shall comply with the basic functional
requirements specified in Table 1. For sealed refilling system the additional requirements in Annex A

shall apply.
Table 1 — Basic functional requirements
Ng. Characteristic Requirement Remark
1 |Maximum flow rate |20 I/min < x < 40 1/min Flow rates do not apply|to:
range —

canister filling;

production line filling

2| |Automatic shut-off
of filler nozzle

Feature to protect against overfill is re-
quired.

For exampl€,a nozzle in co
with EN113012

nformance

3] |[Maximum filling
level in AUS 32 on-

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

High velume expansion of
during freezing (approxim

AUS 32
htely 7 %)

from the horizontal between 50%and 90°

< 50 ml per refilling with fillernieck angles
from the horizontal between*30° and 50°

AUS 32 on the equipment

board tank maximum level.
The on-board tank shall be designed to
allow for expansion of AUS 32.
4 |Spillage < 30 ml per refilling with filler neckiangles |To minimize the effects of fpilled

5 |Ventilation during
refilling

Feature required on AUS32 on-board tank.

6| |Operational tem-
perature range

-30°Cto +80 °C

for on-boardcomponents

-20°Cto.+40 °C

for off<board components

For specific regions, the te
range specified may not bd
or be excessive. In such cas
or more narrow temperaty
representative of that sped
may be considered.

mperature
sufficient
es, awider
re range,
ific region,

7| |Misfilling of AUS 32
into the diesel fuel
tank

<80 ml per filling trial

The filler nozzle with magnet switch

as specified in 4.5, or equit

vice, will prevent misfilling.

alent de-
3

8 [Misfilling offugl
into the AUS-32 on-
board tank

Feature required to prevent dispensing
of diesel fuel or petrol in AUS 32 on-board
tank.

The inlet adapter diameter
in 4.3 does not allow a dies
petrol nozzle to enter.

specified
el fuel or

9 |Materials

Materials in contact with AUS 32 shall be
compatible with AUS 32 to avoid contami-

nation of AUS 32 as well as corrosion of the
davicac o d

Suitable materials in accor]
ISO 22241-3 should be sele|

dance with
cted.

10 |Freezing of AUS 32

Provide protection at the service station in
accordance with operational temperature
range.

Vehicle parts shall be designed to cope with
freezing and thawing in accordance with
operational temperature range.

AUS 32 freezes at -11,5 °C and has
a volume increase of approximately

7 %.

b Recommendations only.

3 With a magnet resistance force F, lower than 0,5 N it is not assured that the misfilling prevention of the nozzle will be
activated properly in case of crystallized AUS 32, wear and tear of the nozzle spout and dusty environment.

© IS0 2023 - All rights reserved
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Table 1 (continued)

No.

Characteristic

Requirement

Remark

11

Cleanliness

All surfaces of on-board and off-board
equipment in direct contact with AUS 32
shall be free of foreign matter (e.g. fuel, oil,
grease, detergent, dust, and any other sub-
stance) in accordance with [SO 22241-3.

Cleanliness level for the components of the
on-board refilling system shall be agreed
between vehicle and component manufac-

turers, in conformance with state-of-the-
art.

12

Religbility and
durapility

The filler neck, inlet adapter and filler cap
shall be designed and manufactured to be
fully functional during the vehicle lifetime
without any service, adjustment or replace-
ment.

13

Magnetring 2

Either use a magnet according to Table 3
or

the magnetresistance force measured accord-
ing to 4.3.2 shall be
F..s205N

res —

for each bore tested, refer to Figure 4.

In the case of Using a magnet diffe
ent from Jahle 3 the resulting forcg
from the filler neck magnet on a te
cylinder shall be measured accord

to4.3.2.

5t
ng

14

Cryslallization P

Protection recommended

Contact with air should be mini-

mized.

15

Marking b

Symbol shall be as specified in [SO 2575 or
equivalent national standard:

Blue is the recommended colour fo

filler caps.

a

b

activated pr

With an

Recomnpendations only.

hagnet resistance force F,,; lower than 0,5 N it fsiniot assured that the misfilling prevention of the nozzle wi
bperly in case of crystallized AUS 32, wear anhd-tear of the nozzle spout and dusty environment.

1 be

4.2
The

adapter th

Fillgr neck

filler neck allows the vehiclemanufacturer or any authorized person to install or remove an i
ht can accommodaté-an open refilling system. For dimensional details of the filler neck,

Figure 1 and Table 2.

The

(see

geomeftric location‘and orientation of the filler neck on the vehicle should be specified by the veH
manufactufrer, taking into account the free space required for the proper application of the filler no

4.6).

hlet
see

icle
vzle

© IS0 2023 - All rights reserved
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8

a Horizontal.

Figure 1 — Filler neck

Table 2 — Dimensions of the filler neck

Symbol Parameter Dimension
@A Diameter inlet or upperistop >39,5 mm
@B Diameter upper support 237 mm

C Height upper stop <48 mm

D >30°b
Filler neck angle from horizontal 2

E <90°

2 |An angle between 50° and 90° is recommended to minimize spillage (see Table 1).

b |If, due to body design restrictions, an dngle smaller than 30° is chosen by the designer, spillage will typically be greater
and|may exceed the value specified in Table1, in which case the function of the nozzle may be limited.

4.3| Inlet adapter

Theinlet adapter shalllbe-designed to fit inside the filler neck. The internal diameter of the inlet adapter
shall prevent a filleynoZzzle spout greater than 20,0 mm in diameter from entering the inlet 3ddapter.

Theinlet adaptet/shall be equipped with a magnet ring as shown in Figure 2. The magnet shgll either be
according to4.3.1 or 4.3.2.

By propes.installation of the filler neck and its inlet adapter on the vehicle, the vehicle manufacturer
shall enisure that the magnet sw1tch of the AUS 32 filling nozzle 1s only actlvated when thls nozzle is

for dlesel fuel, injection water etc) OtherWISe a mlsflllmg is possible.

© IS0 2023 - All rights reserved 5
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Dimensions in millimetres

/'
/ /a
Key
1 filler nqck a  Horizoital.
2 inlet adapter b Flow direction.

3 magnefring

Figure 2. Inlet adapter

4.3.1 Inlet adapter with neodymium-iron-boron (NdFeB) magnet ring

If this optign is chosen, the inlet adapter shall be equipped with a magnet ring having the characteridgtics
specified in Table 3.

Table 3 — Magnet ring characteristics

Parameter Requirements
outer diameter 34 mm
Dimensions inner diameter 24 mm
height 10 mm
Material NdFeB
Magnet parameter reman.er.lce 1,2Tto1,3T
coercivity 800 kA/m to 900 KA/m
Orientation North pole pointing outwards from the tank

4.3.2 Inlet adapter with alternative equivalent magnet field

To ensure that the nozzle’s misfilling prevention is deactivated by the filler neck magnet and the AUS 32
delivery through the nozzle becomes possible, a certain magnetic force is necessary.

The characteristics of the magnet shall be in accordance with Table 3 with the north pole pointing
outwards from the tank.

6 © IS0 2023 - All rights reserved
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When using the procedure described in 4.3.2.1 verify that the chosen alternative magnet solution is
capable to activate the magnet switch in the nozzle spout.

4.3.2.1 Determination of the resulting force from the filler neck magnet

4.3.2.1.1 Test equipment
The following test equipment shall be used:

a) testcylinder made of steel material 11SMn30 (see ISO 683-4) (see Figure 3);

Dimensions’in millimetres
10 £0,05

LN

o

oo
1

=

ASS

Figure 3 — Test cylinder for magnet efficiency

b) |nozzle spout equivalent made of aluminium (see Eigure 4);

Dimensions in millimetres

(930}
Rz 1
|
|
| +0,2
/] 85 0
|
™ ~ |
2 +I
o |
|
|
|
! 2,0
19 0,25 N
A
Key
1 bores

Figure 4 — Sketch of spout equivalent

©1S0 2023 - All rights reserved 7
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c) force measurement device, for example, spring scale or tensile testing machine, with an accuracy of

+1%.

The test cylinder shall be connected to the force measurement device, for example, by a non-magnetic
stick or string or other suitable means, so that any pull force applied is transmitted without loss.

4.3.2.1.2

Preconditioning of the test samples

Measurement shall be performed on three samples, i.e. three original filler neck ends (including the
built-in magnets).

For precon
for at least
preconditi

4.3.2.1.3

The measu
(according

Key
test cyl

1

2 spoute
3 filler ng
X

distanc

NOTE '

bning.

Test conditions and measurement procedure

i

7 i

|2
wn

nder

quivalent

ck with magnet
e in millimetres

Figure 5 — Sketch of test set-up (neutral position)

ditioning, these test samples shall be stored first at -40 °C for at least 12 h, then at #6p °C
12 h and finally at room temperature for at least 12 h. The test shall be performed.dftér{the

rement shall be performed at room temperature with three preconditioned test samples
to 4.3.2.1.2) in the vertical position by using the test set up as shown imFigure 5 and Figuge 6.

'he neutral pgsition is the position which the test cylinder takes without an external force bging
applied on if.

© IS0 2023 - All rights reserved
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N\
1
BN
N T
N7 »
(N N

\i 3
Key
1 [testcylinder
2 |force measurement device
F |force in newtons
x |distance in millimetres
NOTE The neutral position is the position whi¢h the test cylinder takes without an external|force being
applied on it.

Figure-6-— Pulling the test cylinder

Insg¢rt the test cylinder in one bote of the spout equivalent. Bring the test cylinder to the neutral position
of the magnet, between Northrand South poles (x = 0 mm) according to Figure 5 and leave it there for at
leagt 5 min to condition the(syStem.
Pul] the test cylinder if-axial direction with a velocity of (2 + 1) mm/s towards the filler nedk inlet (see

Ver|fy that the‘resistance of pulling the test cylinder out of the spout equivalent is reldted to the
magnetic forceYof the filler neck magnet and not due to friction between test cylinder and n¢zzle spout
equfivalentresulting from improper pulling, dirt contamination or tilting.

For|each-bore of each sample:

— measure the pullout force F of the test cylinder three times at each of the three different positions
Xy Xy and x3.

— todefine the position to measure the pull-out force, the magnet’s height (h in mm) shall be considered
as:

x;=[(h-10)/ 2] + 2;
X=X, +1;
X3=X1+2;
— record the nine results and calculate the average value F,, for the bore tested (see example in

Table 4).

©1S0 2023 - All rights reserved 9
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Target: each determined F,  shall fulfill the requirements according to Table 1.

Table 4 — Example of a table for 1 sample

Sample 1
Xq X5 X3 Average
Pullout force F [N] at Status
[mm] [mm] [mm] value F
1st measurement
Bore N° Znd measurement
3rd measurement
1st measurement
Bore N° |2nd measurement
3rd measurement
1st measurement
Bore N°3 |2nd measurement
3rd measurement
NOTE :Esing a tensile testing machine has the advantage of being able todneasure the distance and the fprce
simultaneoysly. An example for a curve pullout force F versus position x is.shown below in Figure 7.
F
1'6 /%/\55\
1,4 / \
- i \\
1 / \
08 / \\
0,6 \
0,4 \\
0.2 \\
0 AN
0 1 2 3 5 6 7 8 10 11
Key

F  force in newtons

x  distance of sensor line magnet to filler neck magnet in millimetres

Figure 7 — Example for a diagram of distances and corresponding magnetic force (for a magnet

10

ring height of 10 mm)

© IS0 2023 - All rights reserved
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4.4 Filler cap

Closed filler caps shall be tight for AUS 32.

Marking and colouring of the filler cap should be as recommended in Table 1.

4.5 Filler nozzle

Theg nozzle spout shall be equipped with a magnet switch, which interacts with the -mag
thelinlet adapter (see Figure 9). If the nozzle is inserted accidentally into a fuel tank or and

(70]= 2) mm (see Figure 8).

confainer, the magnet switch prevents misfilling.

Figure 8 — Nozzle spout

1SO 22241-4:2023(E)

Dimensions in

a length of

net ring of
ther liquid

millimetres

© IS0 2023 - All rights reserved

11


https://standardsiso.com/api/?name=f96903d801d76420c7a3a022228ea540

IS0 22241-4:2023(E)

Dimensions in millimetres

Key
1
2
3

filler pi
magnet
magnet

Fig

4.6 Min]

Vehicle an

Figure 11 i
the filler n

dimension
differe

the m

movenpent); and

the mi

Filler nozz

pe (neck)
adapter
switch

ire 9 — Position of nozzle spout with magnet switch inserted into inlet adapter

'mum free space for refilling

l body manufacturers shallsensure that the space illustrated in Figure 10 and define
s available and not obstrueted by any components, in order to permit unrestricted acceg
eck for insertion of the nozzle spout and for the subsequent removal from the filler neck.
5 specified in Figure t4 take into account the following parameters:

nt filler nozzle designs;

nimum spacé-fequired for manual insertion and removal of the filler nozzle (72

himum space required for the hand of the operator.

1 in
s to
The

mm

e'manufacturers shall take care to ensure that the space needed for insertion and remov

h] of

the nozzle does not exceed the space illustrated in Figure 10 and defined in Figure 11.

12
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Figure 10 — Three-dimensional view of free spacetequired for refilling

© IS0 2023 - All rights reserved 13
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Dimensions in millimetres

30

(55)
45

45

e
N

(85)

(116)

30

Key

1 free space for operator's hand
2 top surface of adapter

a  Movement of filler nozzle.

Figure 11 — Minimum free space required for refilling

14 © IS0 2023 - All rights reserved
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Annex A
(normative)

Compatibility conditions for sealed refilling systems

A.1 Funr‘finnol r-nnr“l'inhs

ITTC T U I T T COUITOI T T OUIT

The sealed refilling system shall comply with the basic functional requirements specified|in Table 1,
except that the maximum spillage rate shall not be more than 20 ml. Figure A.1 provides anjexample of
a sealed refilling system.

Misfilling of AUS 32 into the diesel fuel tank is rendered impossible by thé)use of a sealed system.
Misfilling of diesel fuel into the AUS 32 on-board tank is not possible eitherEmergency refilling (e.g. by
sm4ll volume container) shall be possible, as illustrated, for example, inFigure A.3. A feedbpck system
for pstablishing appropriate shut-off shall be provided.

——————

]

s

Figure A.1 — Example of a sealed refilling system

A.2 Filler neck

The filler neck in accordance with 4.2, or as specified in Figure A.2 and Table A.1, shall be used for a
sealed refilling system. The filler neck in accordance with Figure A.2 permits installation of the flange-
mounted inlet adapter, which permits emergency refilling using a small volume container.

No requirements are specified regarding the filler neck angle for sealed refilling systems. The sealed
refilling system allows for flexible positioning of the filler neck.

© IS0 2023 - All rights reserved 15
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