ANSI/IES/ALA RP-11-17

{
!

— k
= Nh

lhb_

&

oy M\erican Natio,,al S
) 0%
%
c

VS‘Q




ANSI/IES/ALA RP-11-17

Recommended Practice
for Lighting for Interior and
Exterior Residential Environments

Publication of this Recommended Practice
has been approved by the IES.
Suggestions for revisions

should be directed to the IES.

Prepared by: The IES Residential Lighting Committee



Copyright 2017 by the llluminating Engineering Society.

Approved by the IES Standards Committee, December 20, 2017, as a Transaction of the llluminating
Engineering Society.

Approved by the American National Standards Institute, Inc. April 17, 2017, as an American National Standard.

All rights reserved. No part of this publication may be reproduced in any form, in any electronic retrieval
system or otherwise, without prior written permission of the IES.

Published by the llluminating Engineering Society, 120 Wall Street, New York, New York 10005.

IES Standards and Guides are developed through committee consensus and produced by the IES Office in
New York. Careful attention is given to style and accuracy. If any errors are noted in this document, please
forward them to the Director of Standards and Research, bliebel@ies.org, at the above address for verification
and correction. The IES welcomes and urges feedback and comments.

ISBN# 978-0-87995-359-1

Printed in the United States of America.

DISCLAIMER

IES publications are developed through the consensus standards development process
approved by the American National Standards Institute. This process brings together volunteers
representing varied viewpoints and interests to achieve consensus on lighting recommendations.
While the IES administers the process and establishes policies and procedures to promote
fairness in the development of consensus, it makes no guaranty or warranty as to the accuracy
or completeness of any information published herein.

The IES disclaims liability for any injury to persons or property or other damages of any nature
whatsoever, whether special, indirect, consequential or compensatory, directly or indirectly
resulting from the publication, use of, or reliance on this document

In issuing and making this document available, the IES is not undertaking to render professional
or other services for or on behalf of any person or entity. Nor is the IES undertaking to perform
any duty owed by any person or entity to someone else. Anyone using this document should
rely on his or her own independent judgment or, as appropriate, seek the advice of a competent
professional in determining the exercise of reasonable care in any given circumstances.

The IES has no power, nor does it undertake, to police or enforce compliance with the contents
of this document. Nor does the IES list, certify, test or inspect products, designs, or installations
for compliance with this document. Any certification or statement of compliance with the
requirements of this document shall not be attributable to the IES and is solely the responsibility
of the certifier or maker of the statement.




Prepared by the IES Residential Lighting Committee

Doreen Le May Madden, Co-Chair
Eric Borden, Co-Chair

FICO>>IMDD

Alan* J. Davis* J. Highgate*® D. Patton
. Allaire T. Dearborn* J. Holton* L. Shin
Altman* J. Domanski B. Hou J. Speck
Assme* J. Dross S. Irie J. Steinberg
Baker* A. Dugar A. Kim T. Tosca*
. Beaulieu J.R. Edens R. Lopes D. White
. Blackman S. Fillion T. McGowan *
Briggs J. Fox K. McKelvie* *Advisory
. Cai N. Frampton H. Muller*
Cupido* F. Hasler C. Orozco*

Application Photos Provided By: Doreen Le May Madden, Eric Borden, David Wilds Patton, Susan Irie

Cover: Doreen Le May Madden, Lux Lighting Design

AMERICAN NATIONAL STANDARD

Approval of an American National Standard requires verification by ANSI that the requirements for
due process, consensus, and other criteria have been met by the standards developer.

Consensus is established when, in the judgment of the ANSI Board of Standards Review, substantial
agreement has been reached by directly and materially affected interests. Substantial agreement
means much more than a simple majority, but not necessarily unanimity. Consensus requires that
all views and objections be considered, and that a concerted effort be made toward their resolution.

The use of American National Standards is completely voluntary; their existence does not in any
respect preclude anyone, whether that person has approved the standards or not, from manufacturing,
marketing, purchasing, or using products, processes, or procedures not conforming to the standards.

The American National Standards Institute does not develop standards and will in no
circumstances give an interpretation to any American National Standard. Moreover, no person
shall have the right or authority to issue and interpretation of an American National Standard in
the name of the American National Standards Institute. Requests for interpretations should be
addressed to the secretariat or sponsor whose name appears on the title page of this standard.

CAUTION NOTICE: This American National Standard may be revised at any time. The procedures
of the American National Standards Institute require that action be taken to reaffirm, revise, or
withdraw this standard no later than five years from the date of approval. Purchasers of American
National Standards may receive current information on all standards by calling or writing the
American National Standards Institute.




Please refer to the IES Bookstore after you purchase this IES Standard, for possible
Errata, Addenda, and Clarifications, www.ies.org/bookstore

Please refer to ANSI/IES RP-16-17 Nomenclature and Definitions,
www.ies.org/standards/ansi-ies-rp-16/

Contents

FOREWORD . .. ..ot iiiitiieattaesanansanaseanassannssnnnsssnassnsnassnnnssnnnssnnnsnnnns 1
INTRODUGCTION . ..ottt it et te et saa s anassanamssanansannaneasasennanssnnnssnnnsnnnns 1
1.0 FACTORS AFFECTING THE LIGHTING PLAN. . ... .. oo ittt e s st e n s nn e snnnen s 1
1.1 Programming .. ...ttt et i e e e e e e e e m e, 1

1.2 Architectural and Interior Elements. . . ... i e 2

1.3 Exterior Elements. . . ... e e 3

I U T o o 3

1.5 Resilient Lighting . . ... ..ottt i e ettt e e e e mnnnaaannaaananeennns 4

20 LIGHTING  CRITERIA . .. ... .ttt ittt tis et n s et na s nnassannnsannssnnnssnnnssnnnsss 4
2.1 Quality of Light: Aesthetics, Beauty, Comfort. . ............. .. i, 5

2.2 Reflectance and Glare . . ... o ittt e et e a e et e 6

2.3 Flattering Light . . . ... o e 8

2.4 Brightness Association . ........oiiiiiii it e i et 8

2.5 Ultraviolet (UV) and Infrared (IR) CONCEINS. . . . . .. v ittt et et eae e aaeennnns 9

2.6 Visual ImpPressioNns . . ... e 9

2.7 Expanding the Space - Bringingthe OutdoorsIn ........... ..o 10

2.8 Safety in the Expanded (Exterior) Space ... ... ... ..ottt aaeeeens 11

B0 LIGHT AND COLOR. ... ...ttt iie it tia e tnnassannssanmssannsannssannssnnnssnnnsns 11
3.1 Color ReCognition. . . ...t e e 11

3.2 Correlated Color Temperature (CCT) ofaLightSource........... ..., 12

R TR T o 1Yo A 0o ] o T 12

3.4 Color Rendition. . .. ..ot ittt i ettt e e 12

3.5 Surface FiNisSh. . ... i ittt e ettt e 13

8.6 Fading...... ..ottt et mm e e 13

7 Metamers . . e 13

3.8 The Munsell System. . ... .. i i i i e ettt et aaae e nnnnnnns 13

.81 HUE. . e e e e 14

3.8.2 ValUe. . .. e e 14

3.8.83 Chroma. . ..ot e e e e 14

40 QUANTITY OF LIGHT ...t iiii it e i it e e tns e snna s snanssnnansnnnnsannssnnnssnnnsns 15
4.1 llluminance Selection . . ... ... it i et e e 15

4.2 llluminance Tables . .. ... i e 15

5.0 BASICLIGHTINGDESIGN TECHNIQUES .. ..... ...t iiiiiiiaennaesnnassnnnssnnnsns 26
5.1 Layering Light. .. ..o e i 26

5.2 Task Lighting. . ..o oot et et e i 27

5.3 Downlighting. . ..o oot e e 27



6.0

7.0

8.0

T A (=Y g { Tox= IS0 [ 7= (o= 7 28

541 Wall-Washing . . . ..o e e 28
5.4 2 GraZINg. ot e e 29
5.5 Accent Lighting. . ... ..o i ittt i e st e e, 29
5.6 Indirect Lighting . ... ..o it i e i e s 29
5.7 Cove Lighting . ..o oot e e e 29
LIGHT SOURCES . . ...ttt ittt it tisa s tna st anansanassnnnssnnnssnnnsnnnnsnnnns 30
B.1 Daylight. .. ... e e et 30
6.1.1 Daylight Performance Parameters. . ........... . . i iiian 31
6.1.2 Daylight Design DecCisions . . . . . ... e 32
6.1.3 Daylight Delivery Methods. . .. ... ... .. e 32
6.2 Incandescent Light SOUrces . . ... ...t et et e 35
6.2.1 Energy Independence and Security Act (EISA) of 2007 . ....... ... ... . ... 35
6.3 Tungsten-Halogen Light Sources ........ ...ttt i et e 37
6.4 Low-Voltage Incandescent and Halogen Light Sources .............. ... i, 38
6.5 Fluorescent Light SoUrces. . ...t i ittt i aae e e e e i naannnns 38
6.6 Light Emitting Diode (LED) Light Sources. . ..ottt e e e eaaaeens 40
6.7 Cold Cathode and Neon Light Sources ......... ...ttt i i e 42
6.8 Ultraviolet (UV) Radiation. .. ... ...t ittt it ettt e e eeennnnnn 43
DESIGN TECHNIQUES FOR VISUAL TASKS. . .. ..ottt itiiia s tnnassnnnssnnnsnnnnsnnnns 43
71 Grooming at aMirror .. .. ..ot e 43
7.2 Full Length Mirror. . .. ..ot i ettt et e mmaaaaaaaanasseneeeennnnnnns 44
7.3 Desk With CompULer. . . ..ottt et et e e et e e e et a e e aae e naneenaneenn 44
7.4 Readingin Bed. . ... ..ot i e e 46
7.5 KitCheNs ... ettt e 46
7.5.1 Kitchen SinK. . ..o e e e 48
7280 1o o T1 0T 48
7.7 Dining Areas and Eating Surfaces. . ... ... i e 49
8= T 1 49
7.9 Emergency Lighting . ..o e i i s 50
LIGHTING EQUIPMENT AND APPLICATIONS ... ...ttt iiie i tin et tnnassnansnnnnsnnnns 51
8.1 Luminaire Look, Style,and Impact . . ... i et e e 51
8.2 Recessed LUMINaIreS. . . . oo ittt ittt ettt ettt e e et e e e e aaane e 52
8.2.1 Application . . ... 53
8.2.2 PerformancCe. . .. ... e 54
8.2.3 Decorative Considerations. . .. ... ... e 55
8.3 Surface-Mounted Ceiling Luminaires . ......... ottt it et e aaeennne s 55
8.3.1 Application . . ... e 56
8.4 Track-mounted LUMINAIIES . . .. ... ...ttt ettt aaee e 57
8.4.1 Application . .. ... e 57
8.4.2 PerformManCe. . . . ..ottt e e e 58
8.5Suspended LUMINAIreS . . . ... oo ittt ittt ittt i i anaae et aaaanaa e s 58
8.5.1 Pendants ... ... .. e 58
8.5.2 Chandeliers . . ... oo ittt e et e 58
8.5.3 Linear Suspended Luminaires . ...ttt et e e et 59

8.5.4 Decorative Considerations. . . . ... ...ttt e 59



9.0

10.0

11.0

8.6 Under-Cabinet Task and Accent Lighting. . ........ ..ot i e ns 59

8.6.1 Application . . ... e 59
8.6.2 PerformanCe. . . . ..ot e e 61
8.6.3 Decorative Considerations. . .. ... ... i e e 61
8.7 Wall-mounted LUMINAIIES . . ... ... i et ettt aae e 61
8.7.1 ApPlicalion . . ... e 61
8.7.2 PerfOrmManCe. . . ..ttt e e e 62
8.7.3 Decorative Considerations. . .. ... ... i e e 62
8.8 Portable LumInaires . . . .. ..o i e 63
8.8.1 Application . . ... e 63
8.8.2 Performance. . ... ... e 64
8.8.3 Decorative Considerations. . .. ... ... e 65
8.9 Integrated Lightingand Linear Systems. . .......... i it e et i nnnnns 65
LIGHTING CONTROLS ... ...ttt i iiaatsnaasnnnssannassannssnnnssnnnsnnnnsnnnns 65
9.1 General Considerations . ... ..ottt it e et e 65
9.1.1 Traditional Controls . . .. ... . e e 66
9.1.2 Home Automation . ... ... e 66
9.1.3 Homeowners and Technology . . . . ... . e e 66
9.1.4 Zero Net Energy HOmMeES. . .. ... e e e et 66
9.1.5 Identifying the Right Control System fortheJob ............ ... ... ... ... ..... 66
9.2 Control Technologies . . . ..o it i ettt s it et e e 67
9.2.1 Wall-BoX CoNtrols . . ... e e 67
9.2.2 Wireless CoNtrolS . . . . ..ttt e e e 68
9.2.3 Dimming Methods . . ... ... e 68
9.2.4 Scene Preset Control and User Interfaces . ........... ... . i, 69
9.2.5 Central Computer-Controlled Systems versus Distributed Mesh Networks. .......... 69
9.2.6 Automated CoNntrols. . .. ... e e 70
9.2.7 Integrating Decorative Luminaires . . . .. ... i e 70
9.2.8 Tunable White and Color Systems. . . .. ...t e 70
9.2.9 Shade Controls . . ... .t e e e 70
9.2.10 Compatibility with Home Automation .. ....... ... .. . . . 70
9.3 Control System Design . .. ..ottt i e e 71
9.3.1 Control System Strategies. . ... ... e 71
9.3.2 System Layout — Applying Technology to Architecture. .. ........................ 71
9.3.3 Documentation. . . ... ... e 71
9.3.4 System CommISSIONING . . . . ottt e 71
9.3.5 Programming . . ..o ittt 71
CODES AND STANDARDS ... ...t iii i iie et taaa s snnassnnnsannnsanassanaesnnnnnnns 72
10.1 Code Restrictions on Locations of Luminaires. . ............ .. i 72
10.2 Code Restrictions on Luminaire Circuiting. .. .. ... ..ot e e e i e eas 73
10.3 Code Requirements for Luminaire Energy Efficiency. .............. ... i, 73
10.4 Equipment Quality . .. ... ..ot e 73
DOCUMENTATION AND SPECIFICATION . . .. ... ittt et tie et tnaa s snansnnanrnnnns 73
11.1 Lighting Design Drawings . ... ..o vttt e ettt s i a e et aannnen s 73
1100 LegenNd . . oo 74

11.1.2 LUMINAIIES . . oot e e e e e e e e e e e e e e 74



11.1.3 Control Devices (Input and Output). . ... ..ot e 75

11.1.4 Control Loads OF ZONES. . . . ot i ittt et e e e e e e e e e e e 76

11.1.5 As-Built Lighting Design Drawings . .......... i e e e e e e 76

11.2 Lighting Design Supporting DoCUmMEeNts. . . .. .o v it i ittt a e i a i ae s 77
11.2.1 Luminaire Schedule or Architectural Fixture Schedule . .. ........................ 77

11.2.2 Decorative Fixture Schedule . . ... ... . e e 77

11.2.3 Manufacturers’ Cut Sheets . . ... ... e e 78

11.2.4 Specifications, Notes, and Directives ... ... ... e 78

11.2.5 Energy Calculations or Specifications. . . . ... ... .. . i . 79

11.2.6 Control Systems DOCUMENTS. . . .. ...ttt e it 79

11.2.7 Remote Driver and Transformer Schedule. . .......... ... ... ... 80

11.2.8 Sensor Schedule . . ...t 80

ANNEX A-HOME OFFICE LIGHTING. . . . ...ttt it it ittt ittt s s e s s asesnnnnanennnnnnnnnnns 80
ANNEX B-HOME THEATER LIGHTING . . . . .. s i ittt ittt ittt st e nnmmmmennnnnnnnnnnrnnnnns 81
ANNEX C — LIGHTING FOR WINE STORAGE ROOMS ..... . ittt iennreannnrannnnsnnnnns 82
ANNEX D - OUTDOOR AND LANDSCAPE LIGHTING DESIGN CONSIDERATIONS................ 83
ANNEX E - IES RECOMMENDED ILLUMINANCE TARGETS .........cciiiiiiinnnnnnnnrnnnnns 84
ANNEX F - GLOSSARY OF LIGHTING CONTROLS TERMS . . ..., .. i ittt sttt e ennnannnnns 88

REFERENCES ... .ot i it et e et s e e aa s aasaassasnansnnsansnnrnnnns 89



FOREWORD

Since 1975 in the United States, there has been
federal legislation causing regulation of the energy
efficiency of lighting components. At first, lamps
were regulated, but later legislation and regulations
covered a wider array of lamps and included ballasts
and luminaires. IES Standards, recommendations,
and guidelines typically take the current legislative
and regulatory requirements into account. However,
due to timing between document development and
printing, implementation dates of regulatory actions,
and the life of printed materials, the content of IES
documents may not always take into account the
very latest lighting regulations that have occurred
subsequent to the printing or issue date.

The IES always recommends checking with
individuals, organizations, and companies
knowledgeable in legislative and regulatory issues
pertinent to a project prior to applying the principles
and guidelines in this document.

INTRODUCTION

This Recommended Practice is a guide for
designing and for teaching lighting. It covers
residential living spaces and other areas intended
to impart a residential atmosphere. It describes
design objectives, criteria for quantity and quality
of illuminance, lighting methods, types and uses
of equipment, energy use, and electrical code
considerations. Various solutions that address
residential lighting problems are also presented.

When the owner resident is known during the
design phase, the residential living space can be
made to embody the most detailed aspects of
lighting design due to the end user’s emotional,
intellectual, and personal involvement with the
project. An astute designer will be able to address
client preferences and convey their personality,
while providing a lighting solution suitable to all
potential users of the space. This type of project
may take longer than anticipated whenever the
client should connect with and approve of every
detail.

A residence is both a person’s own private space
and a venue for entertaining relatives and friends.
When the owner residents and their preferences are
known ahead of time, proper lighting techniques are
employed to address how they will use their home,
accommodating everyday likes and dislikes and
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fulfilling specific wishes to give the owners a better
living environment. When the home or living space
is designed without knowledge of who its eventual
occupants will be, the lighting design can still
employ design techniques and strategies to create
a space that will be acceptable and appreciated by
the majority of its occupants.

Residential design is less formulaic than other kinds
of lighting design, and each residential project
requires a fresh perspective from the lighting
designer. Multipurpose as well as dedicated-use
types of rooms are now being built in residential
projects that provide, at the most personal level, a
unique space of refuge, safety, and family activities.
Descriptions of some of these room types that have
become more commonplace are found in Annexes
A, B and C.

The use of practical, high-quality lighting is an
integral part of good residential lighting design.
Certain information in this Recommended Practice
document is marked as being of special importance
forthe lighting of tasks and spaces where users of the
space may be elderly or have impaired vision. Also
marked for the first time in an IES Recommended
Practice document is information intended to make
lighting equipment and solutions more resilient, so
that lighting can continue to function as needed
in the event of storms, earthquakes and other
emergencies (see Section 1.5).

1.0 FACTORS AFFECTING THE LIGHTING PLAN

Lighting has a profound effect on people in a space,
making it one of the most important elements in
interior design. Without light there is no color or
shape, no understanding or feeling in the living
environment. Lighting creates moods in a space,
provides light for tasks, enhances architectural
elements, and focuses interest on interior details.
Therefore, the first step in determining those aspects
of the lighting design most important to the space is
gathering information about and understanding the
client. This is the initial, “programming” stage.

While input from the client or homeowner is
essential, the lighting designer should also seek
information from other professionals on the project,
including the architect and the interior designer.

1.1 Programming

Information about the needs and wishes of the
user or occupant (hereafter referred to as the



