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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Leaky waveguides -
Part 1: Generic specification -
General requirements and test methods

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all
national electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-
operation on all questions concerning standardization in the electrical and electronic fields. To this end and in addition
to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly
Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may participate
in this preparatory work. International, governmental and non-governmental organizations liaising with the IEC also
participate in this preparation. IEC collaborates closely with the International Organization for Standardization (ISO)
in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all interested
IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any |IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services
carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or other
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising
out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) patent(s).
IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in respect thereof.
As of the date of publication of this document, IEC had not received notice of (a) patent(s), which may be required
to implement this document. However, implementers are cautioned that this may not represent the latest information,
which may be obtained from the patent database available at https://patents.iec.ch. IEC shall not be held responsible
for identifying any or all such patent rights.

IEC 63466-1 has been prepared by IEC technical committee 46: Cables, wires, waveguides, RF
connectors, RF and microwave passive components and accessories. It is an International
Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

46/1065/FDIS 46/1072/RVD

Full information on the voting for its approval can be found in the report on voting indicated in the
above table.

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available at
www.iec.ch/members_experts/refdocs. The main document types developed by IEC are described
in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 63466 series, published under the general title Leaky waveguides, can
be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the specific
document. At this date, the document will be

— reconfirmed,
— withdrawn, or

— revised.
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1 Scope

This part of IEC 63466 specifies the general requirements and test methods for leaky waveguides,
including terms and definitions, design and structure, type designation, ratings and characteristics,
identification, marking and labelling, requirements and test methods, etc.

This document is applicable to leaky waveguides, including rigid rectangular leaky waveguides
and elliptic leaky waveguides. These leaky waveguides are intended for use in tunnels, railways,
highways, subways, elevators and other installations in which conventional antenna transmission
is not satisfactory or even impossible.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any amendments)
applies.

IEC 60068-1:2013, Environmental testing - Part 1: General and guidance

EC 60153-1, Hollow metallic waveguides - Part 1: General requirements and measuring methods
IEC 60261, Sealing test for pressurized waveguide tubing and assemblies

EC 60332-1-2, Tests on electric and optical fibre cables under fire conditions - Part 1-2: Test for
vertical flame propagation for a single insulated wire or cable - Procedure for 1 kW pre-mixed flame

EC 60754-1, Test on gases evolved during combustion of materials from cables - Part 1:
Determination of the halogen acid gas content

EC 61034-2, Measurement of smoke density of cables burning under defined conditions - Part 2:
Test procedure and requirements

IEC 61196-1:2005, Coaxial communication cables - Part 1. Generic specification - General,
definitions and requirements

IEC 61196-1-106, Coaxial communication cables - Part 1-106: Electrical test methods - Test for
withstand voltage of cable sheath

IEC 61196-1-212, Coaxial communication cables - Part 1-212: Environmental test methods - UV
stability

IEC 61196-1-215, Coaxial communication cables - Part 1-215: Environmental test methods - High
temperature cable ageing

IEC 61196-1-302, Coaxial communication cables - Part 1-302: Mechanical test methods - Test for
eccentricity

IEC 61196-1-316, Coaxial communication cables - Part 1-316: Mechanical test methods - Test of
maximum pulling force of cable

EC 62230, Electric cables - Spark-test method
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ISO 3274, Geometrical Product Specifications (GPS) - Surface texture: Profile method - Nominal
characteristics of contact (stylus) instruments

ISO 21920-3, Geometrical product specifications (GPS) - Surface texture: Profile - Part 3:
Specification operators

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

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— |EC Electropedia: available at https://www.electropedia.org/
— IS0 Online browsing platform: available at https://www.iso.org/obp

3.1

leaky waveguide

waveguide with hollow metallic tube that is intentionally not completely closed, so that part of the
electromagnetic wave energy transmitted or received through the waveguides is coupled by a
bidirectional transmission system formed by the hollow metallic tube of the waveguides and the
external environment

Note 1 to entry: The coupling intensity between leaky waveguide and mobile equipment depends on:
— structure of the leaky waveguide;

— characteristics of antenna (such as the type, the orientation, gain, etc.);

— distance and orientation of the mobile antenna from the leaky waveguide;

— nature of ambient atmosphere;

— operating frequency range;

— manner of installation of the leaky waveguide;

— shape, material and size of surrounding buildings.

3.2

rigid rectangular leaky waveguide

leaky waveguide with rectangular cross-section metallic tube not allowing bending and torsion
during installation and operation

3.3

twist

angle rotating around the longitudinal axis over the specified length of the rigid rectangular leaky
waveguide

3.4

bow

maximum deviation of the actual axis length of the rigid rectangular leaky waveguide from the
straight distance of specified length connecting two end points on that axis

3.5

eccentricity

half of the difference between the measured thickness of opposite walls of the rigid rectangular
leaky waveguide

3.6

elliptical leaky waveguide

leaky waveguide with elliptical cross-section metallic tube allowing limited bending and torsion
during installation and operation
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3.7

E plane

plane perpendicular to the long axis of the elliptical leaky waveguide and parallel to the short axis
of the elliptical leaky waveguide

3.8

H plane

plane perpendicular to the short axis of the elliptical leaky waveguide and parallel to the long axis
of the elliptical leaky waveguide

3.9
E bend
bending along the E plane of the elliptical leaky waveguide

3.10
H bend
bending along the H plane of the elliptical leaky waveguide

3.11
coupling loss
ratio of the power P,transmitted into the leaky waveguide at one point to the power P, received by

a half-wavelength dipole antenna located at a distance from the leaky waveguide at the same point

Note 1 to entry: See Formula (1):

P,
LC=1O|Og1OFt (1)

r

where

L. is the coupling loss, in dB;

P, is the transmission power in the leaky waveguide at one point, in W;

P, is the receiving power of the half-wavelength dipole antenna at a distance from the leaky waveguide at the same
point, in W.

4 Design and structure

4.1 General

The typical structure of rigid rectangular leaky waveguides is shown in Figure 1, and the typical
structure of elliptical leaky waveguides is shown in Figure 2.

The design and structure of the leaky waveguide shall be in accordance with 4.2 or 4.3 and the
relevant specifications.
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Figure 1 — Typical structure of rigid rectangular leaky waveguides
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Figure 2 — Typical structure of elliptical leaky waveguides

4.2 Rigid rectangular leaky waveguides
4.2.1 Waveguide tube

The material for waveguide tube shall be as specified in the relevant specifications.

The internal structure and dimensions of waveguide tube shall comply with JEC 60153-1 or relevant
specifications.

Unless otherwise specified, the ratio between the height and width of the inside cross-section is
1:2.

The thickness and tolerance of waveguide tube wall shall be as specified in the relevant
specifications. The inner angle radius shall be specified in the relevant specifications.

The nominal values and tolerances of the height and width of the outside cross-section of
waveguide tube shall be specified in the relevant specifications.
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4.2.2 The slots in waveguide tube

The shape and dimensions of the slots in the waveguide shall be such that the electrical
requirements are met.

4.2.3 Sealing layer

The material of sealing layer shall be as specified in the relevant specifications.

The sealing layer should be adhered to the slots of the metal waveguide tube and closely bonded
with the waveguides.

The thickness of the sealing layer shall comply with the requirements for gastight tests of the leaky
waveguides.

4.2.4 Sheath

The material of sheath shall be as specified in the relevant specifications.

The sheath shall cover the whole sealing layer, which can cover only a part of the waveguide tube
or the entire waveguide tube as required.

The thickness and tolerance of the sheath shall be as specified in the relevant specifications.

For outdoor leaky waveguides, UV stability tests shall be passed in accordance with
IEC 61196-1-212.

4.3 Elliptical leaky waveguides
4.3.1 Waveguide tube

The materials for elliptical waveguides tubes shall be as specified in the relevant specifications.

The long and short axis dimensions of elliptical waveguide tubes shall be as specified in the
relevant specifications.

The wall thickness of the elliptical waveguide tubes shall be as specified in the relevant
specifications.

The peak, root, pitch of the elliptical waveguide tube shall be as specified in the relevant
specifications.

4.3.2 The slots in waveguide tube

The shape and dimensions of the slots in the waveguide shall be such that the electrical
requirements are met.

4.3.3 Sealing layer (when applicable)

The material for sealing layer shall be as specified in the relevant specifications.

The sealing layer should be adhered to the slots of the metal waveguide tube and closely bonded
with the waveguides.

The thickness of the sealing layer shall comply with the requirements for gastight tests of the leaky
waveguides.
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