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INTERNATIONAL STANDARD ©ISO ISO 13556:1998(E)

Road vehicles — Localization of exhaust system leaks and
equipment specifications

1 Scope

This Interpational Standard specifies a method to verify the gas tightness of the exhaust system of foad vehicles
equipped yith an international combustion engine.

It is primayily intended to establish a method to detect and localize exhaust system leaks in order tq improve the

quality of ¢xhaust gas measurements. It is also intended to complete the requiremefits of 1ISO 39291) ahd applicable

regulations.

The users|of this International Standard are warned that:

a) certaip engines with high valve overlaps camshaft events, especially engines with eight or more cylinders, may
not have all exhaust valves closed when the engine is stopped.This issue may cause the leak test to fail. This
situatjon could be corrected by the disassembly of the exhaust.valve actuation mechanism using {he vehicle or
enging manufacturer's recommended procedure;

b) natiorjal regulations on the subject of pressurizing sheuld be checked before testing;

c) detecjed leakage can be quantified under certain test conditions.

This Interrjational Standard also specifies the measurement apparatus and necessary devices.

This methed is particularly recommended.for:

a) automotive workshops,

b) laboratories before any emission tests,

c) testing and diagnosti€ stations.

The measprement apparatus can be used at the end of line of automotive and exhaust parts manufactyrers.

2 Definifions

For the purposes of this International Standard, the following definitions apply.

2.1
exhaust system
all parts between the joint face between the manifold to cylinder head and the outlet pipe(s)

2.2
leaks
all outward exhaust gas flow or inward air flow which can affect the exhaust emission measurement results

1) 1S0 3929:1995, Road vehicles — Measurement methods for exhaust gas emissions produced during inspection or
maintenance.
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2.3

ultrasound
vibration which generates acoustic pressure within the frequency range 20 kHz to 100 kHz

2.4

measuring head
device designed to protect the microphone against a direct warm air flow and to facilitate leak localization and
measurement (see figure 2)

2.5

pressurization system
system used to keep the exhaust system at a required pressure (see 3.1)

©1SO

LIS

zation system, in accordance with figure 1, comprised of

an air slipply device capable of maintaining a pressure of 0,4 bar (40 kPa). The air'supply shall be

nd oil-free;

re adjusting device;

a calibrated leak with a 1 mm diameter;

par (100 kPa) manometer having an accuracy of + 2 %, to-be periodically checked;

leak-proof adapter for the exhaust system outlet, usable 'up to 200 °C. The connecting devi
e to the exhaust outlet(s) and may be an adapter inserted into the exhaust outlet(s).

ic equipment, comprised of

sound receiver (microphone), for awhich the microphone temperature shall not be greats
h temperature when the measuring-head is exposed to a contact temperature equal to 300
ne D2 for at least 30 s (see figure'2);

ound processing device. (This device converts the detected ultrasounds within the bandwidth
z into audible sounds proportional to the sound pressure. The device shall comply with the
own in figure 3;

dicator, which_shall give a rough indication of the leak flow rate corresponding to a theoreti
. It shall only~display the following numerical indications:

corresponding to (30 £ 5) I/min,
m, cofresponding to (17 + 3) I/min,

with an adapter, called a "measuring head;-in a accordance with figure 2 and easy to handleg|;

clean and

ce shall be

br than its
°C at area

of 30 kHz
calibration

al circular

cosresponding to (7,5 £ 1,5) I/min,

0 0,5 mm, corresponding to (2 + 1) I/min.

An example of such an indicating device is given in figure 4;

a temperature warning device, if necessary;

a low battery warning;

headphones or equivalent device;

3 Apparat

3.1 Pressur

ad
water- a
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0
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0

0

all accessories needed to perform the test and its verification;

Periodic checking shall be performed according to the manufacturer's specifications.
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Dimensions in millimetres
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Figure 1 — PresSsurization system
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Dimensions in millimetres
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Figure 2 — Measuring head
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Figure 3 *=Calibration curve
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@ 1,5 mm (17 £3) L/min
@ 1mm (7,5 £1,5) L/min
@ 0,5 mm (2,0 +1) L/min

Figure 4 — Leak indicator
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Dimensions in millimetres

Key
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4 Verificafion of.ultrasonic equipment

Pressurization system
Chamfer 0,25 mm at 45°
Tap

Air reservoir wall

Leak tight joint

Figure 5 — Verification system for the ultrasonic equipment

Plug calibrated leaks B, C and D.

15

2 5
Check point Diameter of the Leak flow rate
calibrated leak
mm I/min
A 0,5 20zx1
B 1 75x£15
Cc 15 17+£3
D 2 30+5

Pressurize to 0,4 bar +8’05 bar (40 kPa +8 kPa), checking that the pressure remains constant for all check points.

Install the measuring head in accordance with figure 6.

Measure the leak A using the ultrasonic equipment.

Compare the measured leak flow rate with the flow rate specified in the table in figure 5 for the relevant check point.
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Plug leaks A, C and D and repeat the above procedure; do the same with leaks A, B and D plugged, and then with
leaks A, B and C plugged.

If necessary, adjust the equipment according to the manufacturer's instructions.

Key
1 Calibrpted leak

Figure 6 — Measuring head position

5 Test donditions

The enging shall be stopped and the ignition switched off.

The test ghall be performed on hot and/or cold exhaust systems, according to the vehicle mianufacturer's
specificatipns.

Check thaf the ambient background noise is not fee-high by verifying that the leak indicator is below it lowest scale
interval.
6 Test grocedure
6.1 Genegral

6.1.1 Forl systems with multiple outlets, each outlet shall be pressurized separately. The outlets nof pressurized
shall be plugged.

6.1.2 Insfall the pressurization device at the outlet of the exhaust pipe as indicated in figure 1.

6.1.3 Pressurize the exhaust system to 0,4 bar *3%5 bar (40 kPa *§ kPa).

6.1.4 Before starting the tests 6.3 and 6.4, check that the ultrasonic equipment is acceptable using the 1 mm
diameter calibrated leak of the pressurization system, as indicated in figure 1. If not, check the apparatus, beginning
with the manometer.

6.2 First test — Leak(s) that the operator can detect and localize without apparatus
Detect and localize the leak.
Repair the defective part(s) according to the vehicle manufacturer's instructions.

After repair, apply the test method described in 6.3, taking into account the flow limits specified by current
regulations or vehicle manufacturers' specifications.
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