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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-g

n\/nrnmnnf:\ly inliaison with 1ISQ, also take Pnrf inthe work 1SO collaborates r‘ln:nl\ll with-the

International

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Interpational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, F

The
adop

Interpational Standard requires approval by at least 75 % of the member bodies-casting a vote.
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main task of technical committees is to prepare International Standards. Draft Internation
ed by the technical committees are circulated to the member bodies fer{voting. Publi

tion is drawn to the possibility that some of the elements of this document may be the sub
. ISO shall not be held responsible for identifying any or all such patent rights.
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INTERNATIONAL STANDARD ISO 16247:2004(E)

Road vehicles — Detection of exhaust system leaks — Helium
test method and detection device specification

1 Scope

This [nternational Standard specifies a helium test method for detecting and localizing gas leaks ip the exhaust
systegms of road vehicles equipped with an internal combustion engine, in order to iniprove the quality of
exhapist gas measurements. In doing so, it completes the requirements of ISO 3929, applicable redulations and,
depepding on the leak rate to be detected, ISO 13556. The method is particularly® applicable for use in
automotive workshops, by end-of-line of automotive and exhaust parts manufacturers, in laboratories prior to
exhapist emission tests, and in testing and diagnosis stations.

2 Normative references

The following referenced documents are indispensable for theyapplication of this document. For dated
refer@nces, only the edition cited applies. For undated references, the latest edition of the referenced document
(inclyding any amendments) applies.

ISO 3929, Road vehicles — Measurement methods.for exhaust gas emissions during inspection or
mainfenance

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1
exhapst system
all pdrts between the joint face of the cylinder head(s) and the outlet pipe(s)

3.2
leak
outward exhaust gas\flow or inward air flow which can affect the exhaust emissions measurementfresult

3.3
tracqr gas
gas {sed:fof detecting leaks

NOTI' Tk +lh ool $iad ba sl Lot 1 L C+ A =i hali +la +
| e THETOGU-SPCCMCO Uy ST atorar Stanaard— aStSTIienarT as e trattrygas:s

3.4
detection device
device designed to detect low concentrations of specified tracer gas and so facilitate the location of leaks

3.5
pressurisation device
device used to keep the exhaust system at the pre-determined pressure

3.6

restriction and calibration device

device designed to increase the pressure in the exhaust line, in order to facilitate the detection and localization
of leaks, and to gauge the exhaust line involving tracer gas introduced by a plugged outlet

© 1SO 2004 — All rights reserved 1
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3.7
detection time

time needed to obtain a signal useful for the operator which indicates a leak equivalent to a 0,1 mm diameter
hole with the engine running at idle speed and 2 % helium (He) in the exhaust gas flow

4 Apparatus

4.1 Equipment for auditive detection

This shall copsist of the following.

4.1.1 Presgurization device, comprising the following (see Figure 1).

-

N

Key

1 air

2 pressufe regulator

3 manoneter

4 flexiblel connecting device
5 exhaugt outlet

Figure 1 — Pressurization device

4.1.1.1 Suplply of,clean, dry, oil-free and compressed air, capable of maintaining the pressure given in
5.2 b).

4.1.1.2 Adjustable pressure regulator, with a limit of 40 kPa(= 0,4 bar)l).
4.1.1.3 Manometer, suitable and having an accuracy of + 2 %.

4.1.1.4 Flexible, leak-proof connecting device, used to connect the pressurization device to the exhaust
outlet, and adaptable to external or internal exhaust outlet tubing.

For exhaust systems with multiple outlets, each outlet shall be pressurized and tested separately. Outlets not
pressurized shall be plugged.

1) 1bar = 0,1 MPa = 10° Pa; 1 MPa = 1 N/mm?

2 © 1SO 2004 — All rights reserved
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Equipment for helium detection

This shall consist of the following.

4.2.1

Tracer gas injection device, comprising the following (see Figure 2).

2
3

]

Key

AW N P

4.2.1

TN
\ <O [ox=

flow-rate adjusting device
gas injection pipe
engine air intake

Figure 2 —Helium injection device

1 Industrial helium gas bottle, with gas flow-rate adjusting device.

fo external or

bar) pressure
ial state and
rated hole for

exhaust outlet

4.2.1}2 Gas injection pipe, to besgonnected to the engine air intake.

4.2.2| Connecting device for'eonnecting the restriction and calibration device (4.2.3), adaptable
internal exhaust outlet tubing,/and sufficiently flexible and leak-proof.

4.2.3| Restriction and-calibration device, its restriction part being used to add 3 kPa (= 0,03

in the exhaust line,in“order to make all leaks from the exhaust line positive compared to the ini
rendgr the detection more convenient, and its calibration part constituted by a 1 mm diameter calib
adjudting the fielium concentration needed during the leak check.

NOTH Generally, in order to obtain a pressure increase of 3 kPa (= 0,03 bar), it is sufficient to reduce the
sectign‘tg)15 mm with a section reducer.

See Figure 3.

© 1SO 2004 — Al rights reserved
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Dimensions in millimetres

1 2 3 (/((A /5 6
bl
/ s s
\—h
D 0,050 I/
30 20

Key
exhaugt outlet

flexiblel connecting device

1 mm diameter calibrated hole
samplipg line

restricjon device

gas ouflet

o o g~ WDN PP

To the helibm detector.
Figure 3 — Restriction and'calibration device

4.2.4 Detecdtion device, having the following characteristics and requirements.

— All components of its gas handling system«shall be made of corrosion-resistant material, the m3terial
employed for the line shall not retain helium/ and the material of the sampling probe shall withstand the
exhaust Ias temperature (200 °C) and shall be rigid.

— It shall have both a handheld display.and an audio leak indicator.
— The sampling line tube length shall be at least 6 m.

— The sampling probe (see Riguie 4) shall guarantee the accessibility to any area around the exhaust sygtem.
— The sampled gas flow¢hall be filtered to remove any water and dust.

— The equipment shallyprovide a warning message to the operator when the sampled flow is insufficient

— There shall he'a~20 000 pl/l (= 20 000 ppm by vqume)z) helium (He) mark on the display (see Figure|5).

— The deteftion device shall have

1) adetectiontime < 5,
2) sensitivity only to helium,

3) a capacity to detect a calibrated leak of 1 mm diameter under optimal detection conditions, with the
engine running at the idle speed and 20 000 pl/l (= 20 000 ppm by volume) helium in the exhaust gas
flow,

2) “Parts per million (ppm)” is a deprecated unit, i.e. not accepted by the International System of Units, Sl. It is used
exceptionally in this International Standard, in parentheses, immediately following the Sl unit of equivalent value in order to
correspond to other, closely related and already published, standards. The accepted Sl form for the expression of a volume
fraction is in units of microlitres per litre (pl/l), or, alternatively, as 107 % oras a percentage volume fraction (% volume
fraction). See ISO 31-0:1992, 2.3.3, and ISO 31-8:1992.

4 © 1SO 2004 — All rights reserved
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4) a constant flow chosen to obtain the maximum reading sensitivity, and
5) when using a car running at idle speed or an equivalent gas generator, under optimal measurement
conditions, the conventional calibration curve given in Figure 6, using a pipe with calibrated leaks of
0,1 mm, 0,2 mm, 0,5 mm, 0,8 mm and 1 mm.
— The detection device shall operate under the following conditions:

1) power supply appropriated to local standards and the user's needs;

2) ambient temperature of 5 °C to 40 °C;

3}) relative ambient humidity of 90 % max;

4) ambient pressure of 860 hPa to 1 060 hPa.

Dimensions|in millimetres

4 20,5

a8 HOimensions and external shapes-are free choice.

Figure 4 — Sampling probe

0,1 0,2 0,5 1 (15) d

Key
d leak diameter, in mm
1 20 000 pl/l (= 20 000 ppm) mark

Figure 5 — Display scheme
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Figure 6 — Apparatus calibration data

5 Test me¢thod

5.1 Generpl

The search fpr leaks is made in two main steps.
— Step 1: engine stopped — auditive detection — exhaust line pressurized.

— Step 2: engine running at idling speed — hot exhaust system — detection using helium tracer gas.

5.2 Proceflure — Step 1

The aim of this procedure is to detect major exhaust system leaks, corresponding to holes 1,5 mm to P mm
diameter and greater, in preparation for Step 2. It may be performed with the exhaust system hot, or col@l and
pressurized.

a) Install the pressurization deviee at the exhaust outlet as shown in Figure 1.
b) Pressurize the exhaust-system to 0,4 kPa =+ 0,05 kPa (= 0,4 bar + 0,05 bar).

c) Detect and localize-the leak; listen for the whistling which proves the presence of leak. The operator mpy be
aided by the feeling-of the air jet on his hand.

d) Repairt

leakion the defective part(s) according to the vehicle manufacturer's instructions.

e) After repéai
f) Remove the pressurization device.

g) Before proceeding to Step 2, warm up the vehicle in accordance with either the manufacturer's instructions
or 1ISO 3929.

6 © 1SO 2004 — All rights reserved
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5.3 Procedure — Step 2

The aim of this procedure is to detect exhaust systems leaks corresponding to up to a 0,1 mm diameter hole,
using helium tracer gas.

a)
b)

c)

d)

f)

a)

h)

Install the equipment in accordance with Figure 7.

Check that the detection device is prepared for detecting leaks following the manufacturer's instructions.

Install the restriction and calibration device in accordance with Figure 3 at the exhaust line outlet, with the

S

mpling probe over the 1 mm diameter hole.

|

=

QD

n

f

—

0w -

_|

>

stall the helium tracer gas injector device at the engine air inlet in accordance with Figure)2.
lowly adjust the helium while the engine is running at idling speed, so that the display device

e 20000 pl/l (= 20 000 ppm by volume) He indicator mark (see Figure 5). Do not makd
djustment.

can the whole exhaust line with the sampling probe. The audio sighal indicates a leak (the
e sampling probe and the walls of the exhaust lines should be nglgreater than 2 cm).

pbok for the maximum signal in order to localize the position of the first leak. Mark this leak
Can the whole exhaust system and do the same in orderte’localize other potential leaks.

Lirn off the supply of helium at the bottle and stop the engine.

fter repairing all the identified leaks, repeat €)t04) until no further leaks are detected.

is aligned at
e any further

emove the sampling probe from the 1 mm diameter hole. Plug the holecafter removing the probe.

gap between

Continue to

Key

00 N O O A WN B

gas bottle

flow-rate adjusting device

gas injection pipe

engine air intake

detection device

helium detector

0,1 mm diameter calibrated hole
pressurization device

Figure 7 — Test set-up — Step 2
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