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National foreword

This British Standard is the official English language version of 
EN 13192:2001.

The UK participation in its preparation was entrusted to Technical Committee 
WEE/46, Non-destructive testing, which has the responsibility to: 

A list of organizations represented on this committee can be obtained on 
request to its secretary.

Cross-references
The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Standards 
Catalogue under the section entitled “International Standards Correspondence 
Index”, or by using the “Find” facility of the BSI Standards Electronic 
Catalogue.
A British Standard does not purport to include all the necessary provisions of 
a contract. Users of British Standards are responsible for their correct 
application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

— aid enquirers to understand the text;

— present to the responsible European committee any enquiries on the 
interpretation, or proposals for change, and keep the UK interests 
informed;

— monitor related international and European developments and 
promulgate them in the UK.

Summary of pages
This document comprises a front cover, an inside front cover, the EN title page, 
pages 2 to 18, an inside back cover and a back cover.

The BSI copyright date displayed in this document indicates when the 
document was last issued.
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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 138, Non-destructive testing,
the Secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by May 2002, and conflicting national standards shall be withdrawn at
the latest by May 2002.

This European Standard has been prepared under a mandate given to CEN by the European Commission
and the European Free Trade Association. This European Standard is considered to be a supporting
standard to those application and product standards which in themselves support an essential safety
requirement of a New Approach Directive and which make normative reference to this European Standard.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark,
Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and the United Kingdom.

Full document details: BS EN 13192:2002

http://www.avadocuments.com/doc/bs-en-13192-2002
http://www.avadocuments.com/doc/bs-en-13192-2002


EN 13192:2001 (E)

4

1 Scope

This draft European Standard specifies the calibration of those leaks that are used for the adjustment of leak
detectors for the determination of leakage rate in everyday use. The preferred calibration method in this case
is a comparison with a standard leak. In this way the leaks used for routine use become traceable to a
primary standard as the ISO 9000 series of standards require.

The comparison procedures are preferably applicable to helium leaks, because this test gas can be selectively
measured by a mass spectrometer leak detector (MSLD) (the definition of MLSD is given in EN 1330-8).

Calibration by comparison (see methods A and B below) with known standard leaks is easily possible for
leaks with reservoir and leakage rates below 10

-7
Pa·m3/s.

From 10-7 Pa·m3/s to 10-4 Pa·m3/s no leaks reliable enough to be used as transfer standard exist. Leaks in this
range can only be calibrated by measurement of flow in a calibrated capillary tube (see method C below).

Leakage rates greater than 10-4 Pa·m3/s can be measured by flow meters calibrated against primary national
standards.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications.
These normative references are cited at the appropriate places in the text, and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of any of these publications apply to
this European Standard only when incorporated in it by amendment or revision. For undated references the
latest edition of the publication referred to applies (including amendments).

EN 1330-8, Non-destructive testing — Terminology — Part 8: Terms used in leak tightness testing.

EN 13625, Non-destructive testing — Leak test — Guide to the selection of instrumentation for the
measurement of gas leakage.

3 Terms and definitions

For the purposes of this European Standard, the terms and definitions given in EN 1330-8 and the following apply.

3.1
unknown leak
leak having a stable and repeatable leakage rate of known order of magnitude that can be determined by
calibration

3.2
calibration of a reference leak
set of operations which establish, under specified conditions, the relationship between leakage rate values
represented by an unknown leak and the corresponding known values of the leakage rate by general
definition in: “International vocabulary of basic and general terms in metrology”

NOTE 1 In the case of calibration by comparison, the known values of the leakage rate are represented by a standard
leak.

NOTE 2 Normally, the result of a calibration is given as the leakage rate value for the reference leak.

For proper usage of the different definitions of leakage rate, the following should be carefully considered:

In leak detection, leakage rates are commonly given in units of pV-throughput (Pa·m3/s, mbar l/s). These are only a
precise measure of gas flow if the temperature is given and kept constant.

Flow units such as mass flow (g/y) or molar flow (mol/s) are sometimes used to overcome this problem.
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4 Classification of leaks

4.1 Permeation leak

This type of leak is normally made with a tracer gas reservoir. It has the best long-term stability but an
appreciable temperature coefficient (approximately 3,5 %/K). Typical leakage rates are in the range from 10-

10 Pa·m3/s to 10-4 Pa·m3/s.

4.2 Conductance leaks

4.2.1 Capillary leak

This type of leak is available with or without a tracer gas reservoir. It has a low temperature coefficient
(approximately 0,3 %/K) but easily blocks if not handled with care. Typical leakage rates are greater than
10-7 Pa·m3/s.

4.2.2 Aperture leak (orifice)

Orifice leaks are seldom used in practice, as they are difficult to manufacture and even more prone to
blocking than capillaries.

4.2.3 Compressed powder leak

This type of leak uses metal powder compressed into a tube. They are usually offered without reservoir. They
are used for routine check of the sensitivity of leak detectors but they are not stable enough to be used as
calibration leaks.

5 Apparatus

5.1 Mass Spectrometer Leak Detector (MSLD), for methods A and B (see clause 6)

To calibrate a leak by comparison to a known standard according to methods A and B described in clause 6,
a mass spectrometer leak detector is necessary as the transfer device. Such a leak detector shall fulfil the
minimum requirements for the measurement of leakage rate, laid down in EN 13625.

The test port of the leak detector shall be equipped with an inlet system consisting of a set of ports with
valves (preferably all metal) to couple the standard leak and the unknown leaks to the detection system and
to shut off the leaks individually.

The leak tightness of the inlet system shall be checked to a suitable level before a calibration is performed so
that ambient tracer (e.g. helium of ambient atmospheric air) will not affect the measurement.

5.2 Capillary measurement tube equipment for method C (see clause 7)

To calibrate a leak by measurement of capillary flow according to method C described in clause 7, a
calibrated glass capillary tube (preferably with a suitable vent valve at one end, see Figure 1) is necessary.

An indicator fluid (normally water with some surfactant added or special oils) is used to produce the
measurement slug in the capillary.

To measure the time of slug movement, a timer or stopwatch will be needed. Instruments based on the timed
movements of a film in a tube are also available, e.g. a bubble flow meter.

As conductance leaks normally have no tracer gas reservoir, a separate tracer gas supply is needed or
calibration may be performed with filtered atmospheric air.
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