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Foreword

The text of document 27/949/FDIS, future edition 3 of IEC 60398, prepared by IEC/TC 27 "Industrial
electroheating and electromagnetic processing" was submitted to the IEC-CENELEC parallel vote and
approved by CENELEC as EN 60398:2015.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2016-02-14
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2018-05-14
standards conflicting with the
document have to be withdrawn

This document supersedes EN 60398:1999.
Attention is drawn to the possibility that some of the elements of this document may be the subject of

patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International Standard IEC 60398:2015 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 60038 NOTE  Harmonized as EN 60038.

IEC 60519 (Series) NOTE  Harmonized as EN 60519 (Series).
ISO 638:2008 NOTE  Harmonized as EN ISO 638:2008.
ISO 2813:2014 NOTE  Harmonized as EN iSO 2813:2014.
ISO 8254 (Series) NOTE  Harmonized as EN ISO 8254 (Series).
ISO 12100:2010 NOTE  Harmonized as EN ISO 12100:2010.

ISO/IEC Guide 51 NOTE Harmonized as ISO/IEC Guide 51.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu.

Publication Year Title EN/HD Year
IEC 60519-1 - Safety in installations for electroheating EN 60519-1 -
and electromagnetic processing -- Part 1:
General requirements
ISO 50001 - EN 1SO 50001 2011
ISO/IEC 13273-1 - Energy efficiency and renewable energy - -
sources - Common international
terminology - Part 1: Energy efficiency
ISO/IEC Guide 99 - International vocabulary of metrology - - -
Basic and general concepts and
associated terms (VIM)



-2- EVS-EN 60398:2015

CONTENTS

FOREWORD ...ttt ettt et e ettt et e et e e e et e e e e et a e anns 4
LN I 2 1 1 L N 1 S 6
1 ST oo o1 S 7
2 NOrMative refErENCES ..o 7
3 Terms and definitioNs ... 8
3.1 =Y T = Y PP 8
3.2 ENergy effiCiEnCY ..o 9
3.3 StAtES AN PAITS .. ittt 9
3.4 WOTKIOAM .o e e 10

4  Basic provisions for testing and test conditions...........ooooi 10
4.1 AM Of S ING e 10
4.2 Communication of test resUItS ... 11
4.3 Boundaries of the energy using system for testing ............cooooiii i 11
4.31 General considerations ... ..o e 11
4.3.2 Batch type installations ... ..o 11
4.3.3 Continuous type installations ... 12

4.4 General requirements for t€Sting ........cooiiiiiii i 13
4.5 Operating conditions during teStS ..o 13
4.6 Environmental conditions during testS .........ooiiiiiiiii 13
4.7 S0 o] o] VAN Ze 1 €= T 1N PP 13
Comparing equipment or installations ... 14
Measurements and WOTIKIOAAS .......c.uiieiiiii e 14

6.1 LT a1 =Y PP 14
6.2 TIME reSO UL ON . e 14
6.3 FrequenCy MeasSUremMeNt. .. ... e e e e e 15
6.4 Measurement of electric data .........coooiiiiiiii 15
6.4.1 SUPPIY VOIAGE .. e e 15
6.4.2 Voltage, current, electrical power and resistance ...............ccoceevviiiiiiiiiiiiinenn. 15
6.4.3 Measurement POSItIONS .. ... 15

6.5 Temperature MeasUrEemMENt ... ... e 15
6.5.1 GBNEIAL .. 15
6.5.2 Contact thermoOCOUPIES ... . 16
6.5.3 Thermographic Methods ... e 16
6.5.4 Colour change of paint or crayon marks...........coooiiiiiiiii e 16

6.6 Measurement of pressure, humidity or composition of fluids......................coeeiinni. 16
6.7 LT o 4 [T Yo S 17
6.7.1 LY o= = | P 17
6.7.2 Enthalpy determination using a dummy workload...............ccooiiiiiiiiiiininnn. 17
6.7.3 Use of a performance test workload............ooooi i 17
6.7.4 Preparation of a performance test workload................coooiiiiiiiin 18
Numerical MOAEIIING ... e e ees 18

T eCNNICAl 1ESES ot 19

8.1 L@ Y=Y Y PP 19
8.2 Energy consumption and time for cold start-up..........coooooiiiiiiiii 19

8.3 Power consumption during hot standby operation .............cooiiiii, 19



EVS-EN 60398:2015 -3 -

8.4 Power consumption during holding operation ............coooiiiiiiiniiii e, 19
8.5 Energy consumption and time for shut-down operation .................cocoiiiiiiinnn.. 20
8.6 Energy consumption during a regular maintenance operation............................... 20
8.7 Energy consumption during normal operation............cooooiiiiiiiiiinin e, 20
8.8 Cumulative energy consumption and peak power consumption .................ccceueenee. 20
8.9 EqQUIPMENt CapaCity . ..o e 21
8.10 Performance dependence on supply voltage .........ccoooiiiiiiiiii i 21
8.11  Processing range of intended operation ...........coooiiiiiiiiii 22
8.12  Properties of the processed workload surface ..o 22
8.12.1 BBNEIAL i 22
8.12.2 Measurement Sensor POSItiONS ... 23
8.12.3 Temperature NOMOGENEIY .. ... 23
8.12.4 Homogeneity of evaporation of a solvent ... 23
8.12.5 Homogeneity Of gloSS ..o 24
8.12.6 (0] {T=T g o] o] o1 =Y o 1 T= - PR 24

9 Efficiency of the installation ... 24
9.1 LT o= - ¥ S 24
9.2 Specific energy consumption of the workload...............oo 24
9.3 Heating efficiency of EH or EPM equipment ..o, 24
9.4 Supply power usage effiCieNCY .. ..o 25
9.5 Energy transfer effiCienCy . ... 25
Annex A (informative) Energy efficiency assessment ... 27
A.1 Use of this standard for energy efficiency assessment..............ccoooiiiiiiiiinnenn.. 27
A.2 Plan-Do-Check-Act cycle approach ... ..o 27
A.3 Comparison, classification, labelling ..o 27
A4 Comparison With SO 1857 0-1 L e 28
A.4.1 GBNEIAL ..t s 28
A.4.2 Considered energy generation ..........coouiiiiiiii i 28
A4.3 ComParing reSUIES ... 28
Annex B (informative) Visual display of energy efficiency related information....................... 29
B.1 LT a1 =Y PP 29
B.2 Sankey diagram of power balance ..........coooiiiii i 29
B.3 Time resolved power usage diagram ... ..o 30
Annex C (informative) Estimating energy USE.......c.civiiiiiiiiii e 32
C.1 LT =Y o =T ¥ S 32
C.2 Minimum energy CONSUMPLION ... iuii e e e e 32
C.3 HOIAING POWET et 33
C4 Transfer losses and transfer effiCiencCy..........ccoooiiiii i, 34
C.5 = 0 4] 0] = PP 34
C.5.1 Tempering of TCO on glass substrate..........c.ccoeeiiiiiiiiiiiii e 34
C.5.2 Drying and hardening of laCqUer ............oiiiiii i, 34
Annex D (informative) Energy recoverability ... 35
BB O G AP Y e 36
Figure B.1 — Example of @ Sankey diagram............cooiiiiiiiiii e 29

Figure B.2 — Example of a time-power diagram ..........cooooiiiiiiiii e 30



-6 - EVS-EN 60398:2015

INTRODUCTION

Designing equipment for electroheating (EH) or for electromagnetic processing of materials
(EPM) is a complex task. The manufacturer of the installation or equipment usually needs to
fulfil the following requirements, which come from different sources and are quite often in this
order of priorities:

a)
b)
c)

d)

to enable the intended process and make the installation to work properly;
to be cost effective during design and manufacturing;

to ensure that the equipment is safe to use in the sense of providing freedom from
unacceptable risk of physical injury or damage to the health of the operator (safety in the
narrower sense of ISO 12100:2010);

to prove that the equipment is cost effective to operate and uses sufficiently small
amounts of energy, material and other resources;

to ensure that the equipment is safe to use in the sense of providing freedom from
unacceptable risk or physical injury or damage to the health of people, or damage to
property or the environment (adding other safety aims to c¢) and in the much broader
definition of safety according to ISO/IEC Guide 51).

It is usually part of the proprietary knowledge of the manufacturer or user of the equipment, to
make it cost effective or enabling intended processes with a benefit. IEC 60519-1:— assists
with achieving safety in the ISO 12100:2010 sense. The focus of this standard is on basic
requirements for measuring instrumentation and test methods concerned with energy and
resource efficiency, performance of the intended process and assessing cost of ownership for
installations and equipment for EH and EPM.
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INSTALLATIONS FOR ELECTROHEATING
AND ELECTROMAGNETIC PROCESSING -
GENERAL PERFORMANCE TEST METHODS

1 Scope

This International Standard specifies the basic test procedures, conditions and methods for
establishing the main performance parameters and the main operational characteristics of
industrial installations and equipment intended for electroheating (EH) or electromagnetic
processing of materials (EPM).

Measurements and tests that are solely used for the verification of safety requirements of
equipment for EH or for EPM are outside the scope of this standard and are covered by the
IEC 60519 series.

This standard is applicable for the commissioning, verification of design improvements or for
energy related tasks including benchmarking with respect to energy use or energy efficiency,
establishing of an energy baseline, and labelling. Some concepts from this standard can
directly be used as key performance indicators.

Detailed tests for specific types of EH or EPM equipment and installations are beyond the
scope of this standard and are provided in particular test standards for EH or EPM equipment.
This standard is intended as general reference for all future test standards applicable to
particular EH or EPM equipment or installations.

This standard includes the concept and material presented in IEC TS 62796 on energy
efficiency dealing with the electrical and processing parts of the equipment, as well as the
overall performance.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60519-1:—2, Safety in installations for electroheating and electromagnetic processing —
Part 1: General Requirements

ISO/IEC 13273-13, Energy efficiency and renewable energy sources — Common international
terminology — Part 1: Energy Efficiency

ISO/IEC Guide 99, International vocabulary of metrology — Basic and general concepts and
associated terms (VIM)

ISO 50001:2011, Energy management systems — Requirements with guidance for use

2 Fifth edition to be published.
3 To be published.





