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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 proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
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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consists of the following parts,‘under the general title Road vehicles — Compressed nat
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Part 7:
Part 8:
Part 9:

Gas injector
Pressure indicator

Pressure regulator

Part 10: Gas-flow adjuster

Part 11: Gas/air mixer

Part 12: Pressure relief valve (PRV)
Part 13: Pressure relief device (PRD)
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— Part 14: Excess flow valve

— Part 15: Gas-tight housing and ventilation hose
— Part 16: Rigid fuel line in stainless steel

— Part 17: Flexible fuel line

— Part 18: Filter

— Part 19: Fittings

— |Part 20: Rigid fuel line in material other than stainless steel
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Road vehicles — Compressed natural gas (CNG) fuel
system components —

Part 7:
Gas injector
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Scope

5 part of ISO 15500 specifies tests and requirements for the gas injector and/orfuel rail, a ¢
iral gas fuel system component intended for use on the types of motor vehicles‘defined in

5 part of ISO 15500 is applicable to vehicles using natural gas in adeordance with IS
no-fuel, bi-fuel, or dual-fuel applications). It is not applicable to injectors intended for hig
ction to the combustion chamber, or to the following:

liquefied natural gas (LNG) fuel system components located upstream of, and including, the
fuel containers;

stationary gas engines;

container mounting hardware;

electronic fuel management;

refuelling receptacles.

E1 Itis recognized that miscellanéous components not specifically covered herein can be ¢
t the criteria of this part of ISO 15500 and tested according to the appropriate functional tests.

E2  All references to pressure in this part of ISO 15500 are to be considered gauge press
rwise specified.

E3  This part of ISO_ 15500 is based upon a service pressure for natural gas as fuel of 20 MP3
ed at 15 °C. Other seryice pressures can be accommodated by adjusting the pressure by the appro
0). For example, 225 MPa (250 bar) service pressure system will require pressures to be multiplig

Normative references

following documents, in whole or in part, are normatively referenced in this documsg

ompressed
ISO 3833.

0 15403-1
h-pressure

vaporizer;

xamined to

ures unless

[200 barl]
briate factor
d by 1,25.

nt and are

spensable for its application. For dated references, only the edition cited applies. F
et o 4 ; - frrrchort 1 ; 1.15.

refé

r undated

ISO 15500-1, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 1: General
requirements and definitions

ISO 15500-2:—2), Road vehicles — Compressed natural gas (CNG) fuel system components — Part 2:
Performance and general test methods

iy
2)

1 bar=0,1 MPa =105 Pa 1 MPa=1N/mm?2
To be published. (Revision of ISO 15500-2:2012).
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 15500-1 and the following apply.

31
duty cycle

percentage of time that the gas injector is operating in the period

3.2
period
P

time elaps¢d between the beginning of one injection pulse and the beginning of the next injection p

Noteltoe

3.3
fuel rail ag
component

4 MarKi

Marking of
a) thems3
b) the ma
<)
The follow

the dir

electri

the ty
the ser
a refer

NOTE 1]
when it con

I

ry: Itis expressed in milliseconds.

sembly
consisting of gas injector(s) and fuel rail integrated into one component

ing
the component shall provide sufficient information to allow/the‘following to be traced:

nufacturer’s or agent’s name, trademark or symbol;

del designation (part number);

the wgrking pressure and temperature range.

ng additional markings are recommended:

ection of flow (when necessary for correct installation);

the type of fuel;

cal ratings (if applicable);

the syI1bol of the certification,agehcy;

e approval number;
ial number or date code;
ence to thispart of ISO 15500.

'his infermation can be provided by a suitable identification code on atleast one part of the compo
5ists ofniore than one part.

1lse

hent

5 Construction and assembly

5.1 The gas injector shall be in the closed position when de-energized.

5.2 The gas injector shall comply with the applicable provisions of ISO 15500-1 and ISO 15500-2, and
with the tests specified in Clause 6. Tolerances should follow the specifications of ISO 15500-2.

© ISO 2015 - All rights reserved
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6 Tests

6.1 Applicability

The tests required to be carried out are indicated in Table 1.

Table 1 — Test applicable

Test Applicable | Applicable Test Specific test requirements of
toinjector | tofuelrail | procedure this part of ISO 15500
and fuel Tatt asTe-
assembly quired by
ISO 15500-2

Pndumatic strength X X X (see 6.2]
Leakage X X X

Exdess torque resistance X X

Berlding moment X X

Corftinued operation X X (see 6.3]
Corrosion resistance X X X

Oxygen ageing X X X

Ozdne ageing X X X

Hedt Ageing X X X

Autjomotive Fluids X X X

Elettrical overvoltages X X

Non-metallic material immersion X X X

Vibfation resistance X X

Bralss material compatibility X X X

Insfilation resistance X X (see 6.4)

6.2 Pneumatic strength
Thip test has two parts, with the procedures to be carried out in the sequence as given beloy.

a) [Apply two timesthe working pressure to the inlet and outlet of the gas injector and/or fuel rail for
a period of at'least 3 min. On completion of this procedure, the gas injector and/or fu¢l rail shall
remain gasstight.

b) |Increasethe gas pressure from two times the working pressure up to a maximum of foulr times the
wotking pressure, until such time as the gas injector and/or fuel rail leaks or bursts.

h ] fal 1 1 . - 1./ £ 1 1l 11 Pl | 1 PRk P o 1 k
On CUIIIPICUIUIT U LIS PIOLtUurc, UIT sd5 LU dIIU /01 TUCT I'dll SIIdIT TIOU TIdVE DU ST UTIUIT lea lng.

NOTE If the gas injector fails in the closed position due to its construction, then it is considered to have
passed both parts of this test.

The test samples used for this test shall not be used for any other tests.
6.3 Continued operation

6.3.1 Bench durability

Prior to this test, the gas injector or fuel rail assembly shall pass the leakage test in accordance with
[SO 15500-2:—, Clause 6, and the insulation resistance test given in 6.4.

© IS0 2015 - All rights reserved 3
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Subject the gas injector or fuel rail assembly to 600 x 106 pulses at working pressure and room
temperature. This procedure may be interrupted at 20 % intervals in order to check test criteria.

The minimum frequency for the pulses shall be 50 Hz.

Upon completion of this test, the gas injector or fuel rail assembly shall pass the leakage test in
accordance with ISO 15500-2:—, Clause 6, and the insulation resistance test given in 6.4.

6.3.2 Temperature

ot ctaltico

6.3.2.1

Connect the injector or fuel rail assembly to an appropriate source of pressurized test gas at itswor}
pressure, then expose the pressurized gas injector or fuel rail assembly to an environment wit
stabilized temperature of 140 °C + 2 °C for 16 h. The gas injector or fuel rail assembly, shall not

operated

6.3.2.2 (

Connect the injector or fuel rail assembly to an appropriate source of pressurized test gas at its worl

pressure, t
stabilized {
be operate

6.3.2.3 1

Connect t}
working p
in accorda
operated o

H
) !

ply during segment D to E as shown in Figure 1 with a 50 % duty cycle and a period of 10

UL oldtiv

ring this test.

old static

hen expose the pressurized gas injector or fuel rail assemblyto an environment wi
emperature of -40 °C £ 2 °C or -20 °C # 2 °C, as applicable forr16 h. The gas injector shall
d during this test.

hermocycle

e injector or fuel rail assembly to an approptiate source of pressurized test gas af
'essure, then expose the pressurized gas injector or fuel rail assembly to the thermoc
hce with Figure 1 for a total of 140 cycles.“The gas injector or fuel rail assembly shal

130

Temperature, °C
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(ing
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(ing
h a
not

its
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ms.
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NOTE

Repeat cycle.

Specified temperatures have a tolerance of +2 °C.

Figure 1 — Thermocycle

6.3.2.4 Requirements

Upon completion of the procedures given in 6.3.2.1, 6.3.2.2 and 6.3.2.3, the test samples shall pass the
leakage test in accordance with ISO 15500-2:—, Clause 6, and the insulation resistance test given in 6.4.

© ISO 2015 - All rights reserved
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6.4 Insulation resistance
This test is designed for checking the insulation resistance between the connector pin and the housing.

Apply a test voltage of 500 V d.c. for a duration of 60 s; for injectors with circuitry of 3,8 mm pitch or
below, 100 V d.c. shall be used.

The minimum allowable resistance shall be >10 M(Q.

© IS0 2015 - All rights reserved 5
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