
Light and lighting — Energy 
performance of lighting in buildings
Lumière et éclairage — Performance énergétique de l'éclairage des 
bâtiments

INTERNATIONAL 
STANDARD

ISO/CIE
20086

Reference number
ISO/CIE 20086:2019(E)

First edition
2019-01

© ISO/CIE 2019

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO/CIE 20086:2019

https://standards.iteh.ai/catalog/standards/iso/48f3f63a-31f1-4cf7-9140-a482f023b38c/iso-cie-20086-2019



﻿

ii� © ISO/CIE 2019 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO/CIE 2019
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting 
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address 
below or ISO’s member body in the country of the requester.

ISO copyright office	 CIE Central Bureau
CP 401 • Ch. de Blandonnet 8	 Babenbergerstraße 9/9A
CH-1214 Vernier, Geneva	 A-1010 Vienna, Austria
Phone: +41 22 749 01 11	 Phone: +43 1 714 3187
Fax: +41 22 749 09 47	 Fax: +41 22 749 09 47
Email: copyright@iso.org	 Email: ciecb@cie.co.at
Website: www.iso.org	 Website: www.cie.co.at

Published in Switzerland

ISO/CIE 20086:2019(E)

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO/CIE 20086:2019

https://standards.iteh.ai/catalog/standards/iso/48f3f63a-31f1-4cf7-9140-a482f023b38c/iso-cie-20086-2019



﻿

ISO/CIE 20086:2019(E)
﻿

Foreword...........................................................................................................................................................................................................................................v
Introduction.................................................................................................................................................................................................................................vi
1	 Scope.................................................................................................................................................................................................................................. 1
2	 Normative references....................................................................................................................................................................................... 1
3	 Terms and definitions...................................................................................................................................................................................... 1
4	 Symbols and abbreviations........................................................................................................................................................................ 2

4.1	 Symbols.......................................................................................................................................................................................................... 2
4.2	 Subscripts..................................................................................................................................................................................................... 4

5	 Description of the methods........................................................................................................................................................................ 4
5.1	 General............................................................................................................................................................................................................ 4
5.2	 Output of the method 1— Comprehensive method................................................................................................. 5
5.3	 Optional methods.................................................................................................................................................................................. 5

5.3.1	 Method 2 — Quick calculation method......................................................................................................... 5
5.3.2	 Method 3 — Direct metering method............................................................................................................ 5

6	 Method 1 — Calculation of the energy required for lighting................................................................................... 6
6.1	 Output data................................................................................................................................................................................................. 6
6.2	 Calculation time steps........................................................................................................................................................................ 6
6.3	 Input data..................................................................................................................................................................................................... 6

6.3.1	 Lighting system data...................................................................................................................................................... 6
6.3.2	 Product data.......................................................................................................................................................................... 7
6.3.3	 System design data.......................................................................................................................................................... 8
6.3.4	 Operating conditions..................................................................................................................................................... 8
6.3.5	 Constants and physical data................................................................................................................................... 8

6.4	 Calculation procedure........................................................................................................................................................................ 9
6.4.1	 Applicable time step...................................................................................................................................................... 9
6.4.2	 Operating conditions calculation........................................................................................................................ 9
6.4.3	 Energy calculation........................................................................................................................................................... 9

6.5	 Expenditure factors for lighting systems....................................................................................................................... 13
7	 Method 2 — Quick calculation of the energy required for lighting...............................................................16

7.1	 Output data.............................................................................................................................................................................................. 16
7.2	 Calculation time steps..................................................................................................................................................................... 16
7.3	 Input data.................................................................................................................................................................................................. 17

7.3.1	 Lighting system data...................................................................................................................................................17
7.3.2	 Luminaire data................................................................................................................................................................17
7.3.3	 System design data.......................................................................................................................................................17
7.3.4	 Operating conditions..................................................................................................................................................17
7.3.5	 Constants and physical data................................................................................................................................ 17

7.4	 Calculation procedure..................................................................................................................................................................... 17
7.4.1	 Applicable time step...................................................................................................................................................17
7.4.2	 Operating conditions calculation.....................................................................................................................18
7.4.3	 Energy calculation........................................................................................................................................................18

7.5	 Expenditure factors for lighting systems....................................................................................................................... 20
8	 Method 3 — Metered energy used for lighting....................................................................................................................20

8.1	 Output data.............................................................................................................................................................................................. 20
8.2	 Calculation time steps..................................................................................................................................................................... 20
8.3	 Input data.................................................................................................................................................................................................. 20
8.4	 Calculation procedure of annual energy......................................................................................................................... 20

9	 Quality control......................................................................................................................................................................................................21
9.1	 Method 1.................................................................................................................................................................................................... 21
9.2	 Method 2.................................................................................................................................................................................................... 21
9.3	 Method 3.................................................................................................................................................................................................... 21

© ISO/CIE 2019 – All rights reserved� iii

Contents� Page

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO/CIE 20086:2019

https://standards.iteh.ai/catalog/standards/iso/48f3f63a-31f1-4cf7-9140-a482f023b38c/iso-cie-20086-2019



﻿

ISO/CIE 20086:2019(E)
﻿

10	 Compliance check..............................................................................................................................................................................................22
10.1	 General......................................................................................................................................................................................................... 22
10.2	 Method 1.................................................................................................................................................................................................... 22
10.3	 Method 2.................................................................................................................................................................................................... 22
10.4	 Method 3.................................................................................................................................................................................................... 22

Annex A (informative) Input data sheet with default values and choices...................................................................23
Annex B (normative) Simplified method for installed power estimation...................................................................28
Annex C (normative) Assessment of the installed power for lighting systems in existing 

buildings.....................................................................................................................................................................................................................31
Annex D (normative) Occupancy estimation.............................................................................................................................................32
Annex E (informative) Expenditure factors for lighting systems..........................................................................................36
Annex F (normative) Constant illuminance................................................................................................................................................56
Bibliography..............................................................................................................................................................................................................................58

iv� © ISO/CIE 2019 – All rights reserved

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO/CIE 20086:2019

https://standards.iteh.ai/catalog/standards/iso/48f3f63a-31f1-4cf7-9140-a482f023b38c/iso-cie-20086-2019



﻿

ISO/CIE 20086:2019(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO  technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO  collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www​.iso​.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www​.iso​.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO  specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www​.iso​
.org/iso/foreword​.html.

ISO  collaborates closely with the International Commission on Illumination (CIE) on all matters of 
standardization for light and lighting.

This document was prepared by Technical Committee ISO/TC 274, Light and lighting. The document has 
been jointly prepared with CIE JTC 6, Energy performance of lighting in buildings.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www​.iso​.org/members​.html.
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Introduction

It is of paramount importance that correct lighting is provided in buildings. The convention and 
procedures in this document assumes that the designed and installed lighting scheme conforms to 
good lighting practices. For new and refurbished installations in the non-residential building sector the 
design of the lighting system should conform to the requirements in the lighting applications standards 
ISO 8995-1/CIE S 008 for indoor workplaces and ISO 30061/CIE S 020 for emergency escape lighting. 
This document also assumes that the buildings can have access to daylight to provide all or some of the 
illumination required in the rooms or zones and that in addition there will be an adequate amount of 
electric lighting installed to provide the required illumination in the absence of daylight.

This document defines the methods for estimating or measuring the amount of energy required or used 
for lighting in buildings. The method of separate metering of the energy used for lighting will also give 
regular feedback on the effectiveness of the lighting control.

The methodology of energy estimation not only provides values for the Lighting Energy Numeric 
Indicator (LENI) but it will also provide input for the heating and cooling load estimations for the 
combined total energy performance of building indicator.

Figure 1 gives an overview of the methodology and the flow of the processes involved.

NOTE	 The dotted line linking preliminary annual LENI to the comprehensive method indicates the required 
follow-up of the budget calculation with the comprehensive calculation during the detailed lighting design 
process.

Figure 1 — Flow chart illustrating alternative routes to determine energy use
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Light and lighting — Energy performance of lighting in 
buildings

1	 Scope

This document specifies the methodology for evaluating the energy performance of lighting systems 
for providing general illumination inside non-residential buildings and for calculating or measuring the 
amount of energy required or used for lighting inside buildings.

This document does not cover lighting requirements, the design of lighting systems, the planning of 
lighting installations, the characteristics of lighting equipment (lamps, control gear and luminaires) 
and systems used for display lighting, desk lighting or luminaires built into furniture. This document 
does not provide any procedure for the dynamic simulation of lighting scene setting.

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.

ISO 8995-1/CIE S 008, Lighting of work places — Part 1: Indoor

ISO 10916, Calculation of the impact of daylight utilization on the net and final energy demand for lighting

ISO 30061/CIE S 020, Emergency lighting

IEC 60598 (all parts), Luminaires

CIE S 017, ILV, International Lighting Vocabulary

3	 Terms and definitions

For the purposes of this document, the terms and definitions given in CIE S 017 and the following apply.

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

—	 ISO Online browsing platform: available at https:​//www​.iso​.org/obp

—	 IEC Electropedia: available at http:​//www​.electropedia​.org/

3.1
time step
ts
period in which the energy is evaluated

Note 1 to entry: Measured in hour, month, year.

3.2
standby energy
energy required for charging batteries and/or the energy required for lighting controls during the time 
the electric lights are switched off

Note 1 to entry: Lighting controls and emergency battery charging circuits are only considered where power is 
supplied via a luminaire.
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