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INTERNATIONAL ELECTROTECHNICAL COMMISSION

High-frequency dielectric heating installations -
Test methods for the determination of power output

FOREWORD

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.

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.

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.

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.

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.

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

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.

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.

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.

This redline version of the official IEC Standard allows the user to identify the changes made
to the previous edition IEC 61308:2005. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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IEC 61308 has been prepared by IEC technical committee 27: Industrial electroheating and
electromagnetic processing. It is an International Standard.

This third edition cancels and replaces the second edition published in 2005. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) adaptation and alignment to the principles in more recent editions of IEC 60519-1 and
IEC 60519-6;

b) more detailed descriptions of, in particular, the calorimetric load test and output power
evaluation for dielectic plastic welders.

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

Draft Report on voting

27/1244/FDIS 27/1248/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.

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.

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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This document specifies test methods for the determination of useful high frequency power
output in equipment for industrial heating and processing of materials. It is in particular
applicable to HF generators made available to users as separate units.

This document is basically applicable to equipment operating in the frequency range 100 kHz
to 300 MHz, as defined in IEC 60519-1, with the following limitations.

— This document does not apply to induction heating, which it is possible to carry out in the
lower part of the specified frequency band.

— The ISM centre frequencies for dielectric heating and processing of industrial interest are
narrow bands about 6,78 MHz, 13,56 MHz, 27,12 MHz and 40,68 MHz.

— This document is not applicable to:

appliances for household and similar use;
commercial use;
laboratory use;

medical high frequency equipment.

For equipment working in designated ISM bands, it is a legal requirement that the frequency
remains within the ISM bands according to CISPR 11, but the resonant frequency of the circuit
varies with the change of dielectric parameters of the load. Therefore, the value of the mean
output power in the work cycle can be much lower than the value obtained under the test
conditions. This value depends upon the response of the tuning system.

4
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NOTE 1 The following criteria are suitable for determination of the classification as industrial equipment:

— commercial equipment is typically designed and planned for series production of many identical units;

— industrial equipment is typically produced in small series or even as single units; the processed goods are
consumed or ready for final use at the end of the heating process.

NOTE 2 Heating a workload with dielectric parameters which change significantly in time and/or with temperature,
the value of the output power obtained with the actual charge can be different from that obtained with the test load
specified in this document.

This document relates to equipment normally operating under continuous rated conditions.

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 60050-841:2004, International Electrotechnical Vocabulary (IEV) - Part 841: Industrial
electroheat

IEC 60519-1, Safety in installations for electroheating and electromagnetic processing - Part 1:
General requirements

IEC 60519-6, Safety in installations for electroheating and electromagnetic processing - Part 6:
Particular requirements for high frequency dielectric and microwave heating and processing
equipment

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-841-and
IEC 80519-9, IEC 60519-1, IEC 60519-6 and the following apply.

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

— |EC Electropedia: available at https://www.electropedia.org/

— 1SO Online browsing platform: available at https://www.iso.org/obp

3.1
type A equipment

<high frequency> equipment with-a-dielectric-heating the high frequency converter or
generator independent of, or separable from, the applicator to which the high-frequency

power is providedforexamplebyacoaxialfeeder

Note 1 to entry: The separation is by a coaxial line feeder or alternative means.

3.2

type B equipment

<high frequency> equipment with-a-dielectric-heating the high frequency converter or generator
directly coupled to the applicator, for example,-generator built into the plastic welding press, or
mounted on a tunnel oven

Note 1 to entry: In some cases, equipment with the dielectric heating generator directly connected to the heating
chamber and inseparable from it can be treated as type A equipment.

5
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33
useful output power
<type A equipment> maximum power as measured in a test load-described-in-this-standard

3.4
useful output power
<type B equipment> high frequency power developed in the normal load

3.5

plastic welding test electrode
cutting-edge welding electrode which typically consists of straight parallel parts separated by
20 mm, 2 mm broad, 20 mm high and as long as practically possible for the press used

4 Test loads

4.1 General

There are four different types of useful output power test loads used in high-frequency dielectric
heating installations. Only the main ones are outlined here. Specific constructions shall conform
to known engineering techniques. The test loads should be constructed so as to represent the
characteristics (e.g. dimensions, impedance) of the—werking normal load as closely as
practically possible.

The-calerimeter calorimetric load, lamp load and resistive load allow the measurement of the
output power of the dielectric heating generator. The wet-sand load allows the measurement of

the useful output power-of the-dielectric-heating-installation(as-defined-inlEC-60519-9).

For plastic welders, the test with the electrode defined in 3.5 allows the evaluation of the output

power of the-dielectric-heating installation.

4.2 CalorimeterCalorimetric load

A calorimetric load is a substitute load for measuring output power to the normal load having
similar impedance to it. It is used for cases where the measured power is about 1 kW or greater.

4.3 Lamp load

‘ A—A load consisting
of mcandescent Iamps is used accordlng to 3.3 up to about 1 kW The matching of the load is
accomplished by the selection of single-lamp power as well as by the connection of several
lamps in parallel or in series.
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4.4 Matched resistive load

A matched resistive load can be used for applications where the load can be connected to the
high-frequency output terminals.

4.5 Wet-sand load

This load consists of a charge of wet sand of similar impedance to the normal load. It is suitable
for some type B equipment and shall then be placed in the applicator in the same location as
the normal load.

5 Description of tests

5.1 General

High-frequency electromagnetic fields should not affect measuring devices.

For all listed calorimetric methods,-care-shal-be-taken ensure that the outlet temperature is
measured as close as possible to the load in order to reduce heat losses.

5.2 CalorimeterCalorimetric load method

Typical examples are shown in Figure 1 and Figure 2, but variations of these designs are
acceptable. The measuring element is composed of low dielectric loss glass or-a-lew-power-
less HF-transparent material and comprises two electrodes manufactured from a non-magnetic
material such as copper or aluminium.

The generator output terminals are connected to the two electrodes, with water serving as the
power-absorbing medium flows through the charge. The electrode spacing—may can be
adjustable for load-matching purposes. To achieve the correct impedance matching between
the generator and the load, it-may-be is necessary to use the equipment's tuning circuit, in order
to obtain the-reguired correct output power.

For class A equipment, the tuning circuit should be designed to minimise heat losses.

For class B equipment, the tuning circuit should be the same circuit as used during the intended
operation in order to achieve the correct impedance matching between the generator and the
load. It is typically necessary to retune to obtain the correct output power.

The procedure for testing the system is the following:

V)

run the system with the normal load at the required power;

(=)

remove the normal load;

O

replace with the calorimetric load,;

)
)
)
)

o

without significant adjustment to the tuning, or other controls (e.g. inductor/capacitor values,
electrode plate position etc.), adjust the impedance of the calorimetric load, to give the same
running conditions that were obtained for the actual load (without changing the tuning
settings significantly).
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