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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 
implemented at national level by 
publication of an identical national 
standard or by endorsement 

(dop) 2016-02-14 

• latest date by which the national 
standards conflicting with the 
document have to be withdrawn 

(dow) 2018-05-14 

 
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 

and electromagnetic processing -- Part 1: 
General requirements 

EN 60519-1 -   

ISO 50001 -    EN ISO 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) 

- -   

 

EVS-EN 60398:2015

This document is a preview generated by EVS



 – 2 – IEC 60398:2015  IEC 2015 

CONTENTS 

FOREWORD ........................................................................................................................... 4 
INTRODUCTION ..................................................................................................................... 6 
1 Scope .............................................................................................................................. 7 
2 Normative references ...................................................................................................... 7 
3 Terms and definitions ...................................................................................................... 8 

3.1 General ................................................................................................................... 8 
3.2 Energy efficiency .................................................................................................... 9 
3.3 States and parts...................................................................................................... 9 
3.4 Workload .............................................................................................................. 10 

4 Basic provisions for testing and test conditions .............................................................. 10 
4.1 Aim of testing ........................................................................................................ 10 
4.2 Communication of test results ............................................................................... 11 
4.3 Boundaries of the energy using system for testing ................................................ 11 

4.3.1 General considerations .................................................................................. 11 
4.3.2 Batch type installations .................................................................................. 11 
4.3.3 Continuous type installations ......................................................................... 12 

4.4 General requirements for testing ........................................................................... 13 
4.5 Operating conditions during tests .......................................................................... 13 
4.6 Environmental conditions during tests ................................................................... 13 
4.7 Supply voltage ...................................................................................................... 13 

5 Comparing equipment or installations ............................................................................ 14 
6 Measurements and workloads ....................................................................................... 14 

6.1 General ................................................................................................................. 14 
6.2 Time resolution ..................................................................................................... 14 
6.3 Frequency measurement ....................................................................................... 15 
6.4 Measurement of electric data ................................................................................ 15 

6.4.1 Supply voltage ............................................................................................... 15 
6.4.2 Voltage, current, electrical power and resistance ........................................... 15 
6.4.3 Measurement positions .................................................................................. 15 

6.5 Temperature measurement ................................................................................... 15 
6.5.1 General ......................................................................................................... 15 
6.5.2 Contact thermocouples .................................................................................. 16 
6.5.3 Thermographic methods ................................................................................ 16 
6.5.4 Colour change of paint or crayon marks ......................................................... 16 

6.6 Measurement of pressure, humidity or composition of fluids .................................. 16 
6.7 Workload .............................................................................................................. 17 

6.7.1 General ......................................................................................................... 17 
6.7.2 Enthalpy determination using a dummy workload ........................................... 17 
6.7.3 Use of a performance test workload ............................................................... 17 
6.7.4 Preparation of a performance test workload ................................................... 18 

7 Numerical modelling ...................................................................................................... 18 
8 Technical tests .............................................................................................................. 19 

8.1 Overview............................................................................................................... 19 
8.2 Energy consumption and time for cold start-up ...................................................... 19 
8.3 Power consumption during hot standby operation ................................................. 19 

EVS-EN 60398:2015

This document is a preview generated by EVS



IEC 60398:2015  IEC 2015 – 3 – 

8.4 Power consumption during holding operation ........................................................ 19 
8.5 Energy consumption and time for shut-down operation ......................................... 20 
8.6 Energy consumption during a regular maintenance operation................................ 20 
8.7 Energy consumption during normal operation........................................................ 20 
8.8 Cumulative energy consumption and peak power consumption ............................. 20 
8.9 Equipment capacity ............................................................................................... 21 
8.10 Performance dependence on supply voltage ......................................................... 21 
8.11 Processing range of intended operation ................................................................ 22 
8.12 Properties of the processed workload surface ....................................................... 22 

8.12.1 General ......................................................................................................... 22 
8.12.2 Measurement sensor positions ...................................................................... 23 
8.12.3 Temperature homogeneity ............................................................................. 23 
8.12.4 Homogeneity of evaporation of a solvent ....................................................... 23 
8.12.5 Homogeneity of gloss .................................................................................... 24 
8.12.6 Other properties ............................................................................................ 24 

9 Efficiency of the installation ........................................................................................... 24 
9.1 General ................................................................................................................. 24 
9.2 Specific energy consumption of the workload ........................................................ 24 
9.3 Heating efficiency of EH or EPM equipment .......................................................... 24 
9.4 Supply power usage efficiency .............................................................................. 25 
9.5 Energy transfer efficiency ..................................................................................... 25 

Annex A (informative)  Energy efficiency assessment ........................................................... 27 
A.1 Use of this standard for energy efficiency assessment .......................................... 27 
A.2 Plan-Do-Check-Act cycle approach ....................................................................... 27 
A.3 Comparison, classification, labelling ..................................................................... 27 
A.4 Comparison with ISO 13579-1 .............................................................................. 28 

A.4.1 General ......................................................................................................... 28 
A.4.2 Considered energy generation ....................................................................... 28 
A.4.3 Comparing results ......................................................................................... 28 

Annex B (informative)  Visual display of energy efficiency related information ....................... 29 
B.1 General ................................................................................................................. 29 
B.2 Sankey diagram of power balance ........................................................................ 29 
B.3 Time resolved power usage diagram ..................................................................... 30 

Annex C (informative)  Estimating energy use ....................................................................... 32 
C.1 General ................................................................................................................. 32 
C.2 Minimum energy consumption ............................................................................... 32 
C.3 Holding power ....................................................................................................... 33 
C.4 Transfer losses and transfer efficiency .................................................................. 34 
C.5 Examples .............................................................................................................. 34 

C.5.1 Tempering of TCO on glass substrate ............................................................ 34 
C.5.2 Drying and hardening of lacquer .................................................................... 34 

Annex D (informative)  Energy recoverability ........................................................................ 35 
Bibliography .......................................................................................................................... 36 
 
Figure B.1 – Example of a Sankey diagram ........................................................................... 29 
Figure B.2 – Example of a time-power diagram ..................................................................... 30 

 

EVS-EN 60398:2015

This document is a preview generated by EVS



 – 6 – IEC 60398:2015  IEC 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) to enable the intended process and make the installation to work properly; 
b) to be cost effective during design and manufacturing; 
c) 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); 

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

e) 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 latest 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. 
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