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PREFACE

This Standard was prepared by the Standards Australia Committee on Interior Lighting.
It comprises Part 1 of a series of Standards which together supersede AS 1680—1976,
Interior Lighting and the Visual Environment.

When complete the series will comprise the following:

AS
1680 Interior Lighting
1680.1 Part 1: General principles and recommendations(This Standard)
1680.2 Part 2: (This will comprise a series of separate Standards covering

specific interiors and activities)
1680.3 Part 3: Measurement, calculation and presentation of photometric data

In the preparation of this Standard particular reference was made to the following
publications:

CIBS Code for Interior Lighting,Chartered Institution of Building Services Engineers,
London, 1984.

CIE Publication No 29.2,Guide on Interior Lighting,International Commission on
Illumination, Vienna, 1986.

Grateful acknowledgement is made of the assistance derived from these sources.

The following are some of the more significant changes which have been made in
comparison with AS 1680—1976:

(a) The specification of lighting levels in terms of ‘maintenance illuminance’ rather
than ‘service illuminance’. This will facilitate assessment of compliance with the
Standard at any time during the life of a lighting system. (See Clause 3.3.4 and
Appendix D.)

(b) Provision for a more comprehensive assessment of glare from electric lighting in
terms of a calculated glare index for the interior. This is an alternative to the
luminaire selection procedure (in terms of luminance limits and cut-off angles)
similar to that specified in AS 1680—1976. (See Clause 8.4.)

(c) A significant expansion of advice provided on the daylighting of buildings,
including the integration of daylight and electric light, and on the effective use of
energy. (See Clauses 10.2, 10.6 and 10.7.)

(d) More detailed advice is given on light sources, luminaires and lighting control
systems and factors which influence the choice of lighting system for a given
application.

(e) Inclusion of other useful advice and information for reference in the design,
installation, operation and maintenance of interior lighting.

 Copyright STANDARDS AUSTRALIA

Users of Standards are reminded that copyright subsists in all Standards Australia publications and software. Except where the
Copyright Act allows and except where provided for below no publications or software produced by Standards Australia may be
reproduced, stored in a retrieval system in any form or transmitted by any means without prior permission in writing from
Standards Australia. Permission may be conditional on an appropriate royalty payment. Requests for permission and information on
commercial software royalties should be directed to the head office of Standards Australia.

Standards Australia will permit up to 10 percent of the technical content pages of a Standard to be copied for use
exclusively in-house by purchasers of the Standard without payment of a royalty or advice to Standards Australia.

Standards Australia will also permit the inclusion of its copyright material in computer software programs for no royalty
payment provided such programs are used exclusively in-house by the creators of the programs.

Care should be taken to ensure that material used is from the current edition of the Standard and that it isupdated whenever the
Standard is amended or revised. The number and date of the Standard should therefore be clearly identified.

The use of material in print form or in computer software programs to be used commercially, with or without payment, or in
commercial contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia at any time.

T
hi

s 
is

 a
 fr

ee
 1

0 
pa

ge
 s

am
pl

e.
 A

cc
es

s 
th

e 
fu

ll 
ve

rs
io

n 
on

lin
e.



3 AS 1680.1—1990

CONTENTS

Page

FOREWORD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
1.2 APPLICATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
1.3 REFERENCED DOCUMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
1.4 DEFINITIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

SECTION 2 GENERAL REQUIREMENTS FOR GOOD LIGHTING

2.1 OBJECTIVES OF A LIGHTING SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
2.2 THE TASK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10
2.3 THE ENVIRONMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10
2.4 OTHER CONSIDERATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10
2.5 DAYLIGH T AND ELECTRIC LIGHT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10

SECTION 3 TASK VISIBILITY

3.1 VISIBILIT Y AND VISUAL PERFORMANCE . . . . . . . . . . . . . . . . . . . . . . . . . .  12
3.2 LUMINANCES IN THE VISUAL FIELD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
3.3 RECOMMENDED ILLUMINANCE S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13
3.4 UNIFORMITY OF ILLUMINANC E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17
3.5 SPECIAL CONSIDERATIONS FOR TASK CHARACTERISTICS . . . . . . . . . . . . 17

SECTION 4 DIRECTIONAL EFFECTS OF LIGHTING

4.1 GENERAL CONSIDERATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20
4.2 MODELLING AND SHADOWS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20
4.3 REVEALING TASK CHARACTERISTICS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21
4.4 REVEALING THE ENVIRONMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

SECTION 5 UNWANTED REFLECTIONS

5.1 GENERAL CONSIDERATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24
5.2 RELATIVE LOCATION OF TASKS AND LIGHT SOURCES . . . . . . . . . . . . . . . 24
5.3 USE OF LOCAL LIGHTING (INCREASING TASK ILLUMINANCE ) . . . . . . . . . 25
5.4 LIMITATIO N OF SOURCE LUMINANC E . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25
5.5 AVOIDANCE OF GLOSSY SURFACES IN TASK SURROUNDS . . . . . . . . . . . . 25
5.6 REFLECTIONS IN VDU SCREENS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25
5.7 CONTRAST RENDERING FACTOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26

SECTION 6 SURFACES

6.1 GENERAL CONSIDERATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27
6.2 SURFACE REFLECTANCES FOR GOOD SEEING CONDITIONS . . . . . . . . . . . 27
6.3 SURFACE REFLECTANCES FOR EFFICIENT LIGHT DISTRIBUTION . . . . . . . 27
6.4 SPECIAL CONSIDERATIONS FOR CEILINGS . . . . . . . . . . . . . . . . . . . . . . . . .  28
6.5 SPECIAL CONSIDERATIONS FOR WALL S . . . . . . . . . . . . . . . . . . . . . . . . . . .  28
6.6 SPECIAL CONSIDERATIONS FOR FLOORS . . . . . . . . . . . . . . . . . . . . . . . . . .  28
6.7 REFLECTANCES OF FURNITURE AND EQUIPMENT . . . . . . . . . . . . . . . . . . .  28
6.8 NATURE OF SURFACE FINISHES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28
6.9 BASIC CONSIDERATIONS IN SELECTING SURFACE COLOURS . . . . . . . . . . 28
6.10 SUITABLE TYPES OF COLOUR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29
6.11 SUITABLE COLOUR SCHEMES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29
6.12 COLOUR FOR IDENTIFICATION AND SAFETY . . . . . . . . . . . . . . . . . . . . . . . 30
6.13 AVOIDIN G DISTRACTING PATTERNS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32

SECTION 7 LIGHT SOURCE COLOUR

7.1 GENERAL CONSIDERATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33
7.2 COLOUR APPEARANCE OF SOURCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

T
hi

s 
is

 a
 fr

ee
 1

0 
pa

ge
 s

am
pl

e.
 A

cc
es

s 
th

e 
fu

ll 
ve

rs
io

n 
on

lin
e.



AS 1680.1—1990 4

Page

7.3 COLOUR RENDERING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33
7.4 NATURE OF THE TASK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34
7.5 NATURE OF THE INTERIOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35
7.6 COMPATIBILITY WITH DAYLIGH T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
7.7 COMPATIBILITY WITH OTHER LAMPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35
7.8 MAINTENANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35

SECTION 8 GLARE AND RELATED EFFECTS

8.1 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36
8.2 DISABILIT Y GLARE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36
8.3 GLARE FROM WINDOWS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36
8.4 DISCOMFORT GLARE FROM ELECTRIC LIGHTING . . . . . . . . . . . . . . . . . . .  36
8.5 GLOOM IN INTERIORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42
8.6 TRANSIENT ADAPTATION EFFECTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

SECTION 9 LIGHT SOURCES, LUMINAIRE S AND CONTROL SYSTEMS

9.1 SCOPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46
9.2 DAYLIGH T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46
9.3 WINDOWS AND ROOFLIGHTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47
9.4 ELECTRIC LAMPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47
9.5 LUMINAIRE S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49
9.6 CONTROL SYSTEMS (FOR ELECTRIC LIGHTING) . . . . . . . . . . . . . . . . . . . . . 57

SECTION 10 LIGHTING SYSTEMS

10.1 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58
10.2 DAYLIGHTIN G SYSTEMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58
10.3 ELECTRIC LIGHTING SYSTEMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61
10.4 METHODS WHICH CAN BE APPLIED IN LIGHTING SYSTEMS . . . . . . . . . . . 61
10.5 LOCATION OF LUMINAIRE S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63
10.6 DAYLIGHT-ELECTRIC LIGHT INTEGRATION . . . . . . . . . . . . . . . . . . . . . . . .  63
10.7 ENERGY-EFFECTIVE LIGHTING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64

SECTION 11 LIGHTING DESIGN PROCEDURE

11.1 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67
11.2 OBJECTIVES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67
11.3 SPECIFICATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68
11.4 PRELIMINARY DESIGN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69
11.5 DETAILED DESIGN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72
11.6 APPRAISAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73

SECTION 12 MAINTENANCE OF LIGHTING SYSTEMS AND EQUIPMENT

12.1 NEED FOR MAINTENANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  74
12.2 LAM P LUMEN DEPRECIATION AND REPLACEMENT . . . . . . . . . . . . . . . . . .  75
12.3 DEPRECIATION AND MAINTENANCE OF WINDOWS AND

ROOFLIGHTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76
12.4 LUMINAIR E DEPRECIATION AND MAINTENANCE . . . . . . . . . . . . . . . . . . .  76
12.5 MAINTENANCE OF ROOM SURFACES . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79
12.6 DESIGN CONSIDERATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
12.7 LIGHT LOSS FACTOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81
12.8 MAINTENANCE MANUAL S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81

APPENDICES

A LIST OF REFERENCED DOCUMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82
B MEASUREMENT OF ILLUMINANC E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84
C NOTES ON THE USE OF UTILIZATIO N FACTOR TABLES BY

THE LIGHTING DESIGNER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86
D NOTES ON CHANGES TO ILLUMINANC E RECOMMENDATIONS . . . . . . . . . 92
E BIBLIOGRAPHICAL REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  94

T
hi

s 
is

 a
 fr

ee
 1

0 
pa

ge
 s

am
pl

e.
 A

cc
es

s 
th

e 
fu

ll 
ve

rs
io

n 
on

lin
e.



5 AS 1680.1—1990

Page

FIGURES

3.1 THE EFFECT OF VARYIN G SIZE AND CONTRAST OF TASK
DETAILS ON EASE OF READING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13

3.2 MEAN PERFORMANCE SCORES FROM THE USE OF LANDOLT
RING CHARTS (REF. 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14

3.3 MEAN ASSESSMENT OF QUALITY OF LIGHTING (REF.3) . . . . . . . . . . . . . . 15
3.4 THE RELATIONSHIP BETWEEN RELATIVE VISUAL PERFORMANCE

AND TASK ILLUMINANC E AND ITS DEPENDENCE ON THE VISUAL
TASK DIFFICULTY, TASK DEMAND LEVEL AND AGE GROUP (REF. 4) . . . 18

4.1 RELATIONSHIP OF VECTOR/SCALAR RATIO TO ASSESSMENT OF
DIRECTIONAL QUALITIES OF THE LIGHTING . . . . . . . . . . . . . . . . . . . . . . . 22

4.2 DIRECTIONAL LIGHT SHOWS A PULLED THREAD IN A FABRIC . . . . . . . . 23
5.1 THE EFFECTS OF UNWANTED VEILIN G REFLECTIONS . . . . . . . . . . . . . . . . 24
8.1 PROCEDURE FOR LUMINAIR E SELECTION BASED ON LUMINANCE

LIMITATIO N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39
8.2 C-PLANES AND γ-ANGLES FOR APPLICATION OF LUMINANCE

LIMIT S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40
8.3 EXAMPLE OF LOW-BRIGHTNESS FLUORESCENT LUMINAIRE

SHOWING CUT-OFF ANGLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44
8.4 EXAMPLES OF LUMINAIRE S WITH DISCHARGE LAMPS SHOWING

CUT-OFF ANGLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44
8.5 EXAMPLE OF LUMINAIR E WITH TUNGSTEN FILAMENT LAMP

SHOWING CUT-OFF ANGLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45
9.1 EXAMPLE OF UTILIZATIO N FACTOR DATA GIVEN IN TABLE 9.3 . . . . . . . 50
9.2 EXAMPLE OF GLARE INDEX DATA GIVEN IN TABLE 9.3 . . . . . . . . . . . . . . 50
9.3 EXAMPLE OF ROOM SURFACE BRIGHTNESS DATA GIVEN IN

TABLE 9.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51
10.1 THE COMPONENTS OF DAYLIGH T WHICH CONTRIBUTE TO THE

ILLUMINANC E AT A POINT IN A ROOM (REF. 6) . . . . . . . . . . . . . . . . . . . . . 58
10.2 THE VARIATIO N OF DAYLIGH T ILLUMINANC E IN A ROOM AS

A FUNCTION OF WINDOW HEIGHT H . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59
10.3 THE INTEGRATION OF DAYLIGH T AND ELECTRIC LIGHT IN

A SIDE-LIT ROOM USING SWITCHING (REF. 6) . . . . . . . . . . . . . . . . . . . . . . 64
11.1 LIGHTING DESIGN FLOWCHART . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67
12.1 THE EFFECT OF DIFFERENT MAINTENANCE SCHEDULES ON

ILLUMINANCE S OVER TIME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  74
12.2 TYPICAL LAM P MORTALITY CURVE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75
12.3 PERCENTAGE OF INITIA L LIGHT OUTPUT AGAINST HOURS

OF OPERATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75
12.4 TYPICAL LUMINAIR E LIGHT LOSS FACTORS PLOTTED AGAINST

TIME FOR DIFFERENT LUMINAIRE , ACTIVIT Y AND LOCATION
CATEGORIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77

12.5 ROOM SURFACE LIGHT LOSS FACTOR PLOTTED AGAINST
ELAPSED TIME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80

C1 FLOOR CAVITY , WALL S AND CEILING CAVITY . . . . . . . . . . . . . . . . . . . . .  87
C2 A RE-ENTRANT ‘L ’ SHAPED ROOM IS DIVIDED INTO TWO PARTS

TO ENABLE THE UTILIZATIO N FACTOR TO BE DETERMINED . . . . . . . . . . 88
C3 MAXIMU M SPACING LIMIT S FOR ACCEPTABLE UNIFORMITY—CASE 1 . . 89
C4 MAXIMU M SPACING LIMIT S FOR ACCEPTABLE UNIFORMITY—CASE 2 . . 89
C5 MAXIMU M SPACING LIMIT S FOR ACCEPTABLE UNIFORMITY—CASE 3 . . 90
D1 ILLUSTRATION OF THE RELATIONSHIP BETWEEN MAINTENANCE

ILLUMINANC E AND SERVICE ILLUMINANC E . . . . . . . . . . . . . . . . . . . . . . . 92

TABLES

3.1 RECOMMENDED MAINTENANCE ILLUMINANCE S FOR VARIOUS
TYPES OF TASKS, ACTIVITIE S OR INTERIORS . . . . . . . . . . . . . . . . . . . . . . .  16

6.1 COLOURS FOR INTERIOR SURFACES IN WORKPLACES . . . . . . . . . . . . . . . 31
7.1 CIE LAM P COLOUR APPEARANCE GROUPS . . . . . . . . . . . . . . . . . . . . . . . . . 33
7.2 CIE LAM P COLOUR RENDERING GROUPS . . . . . . . . . . . . . . . . . . . . . . . . . .  34
8.1 TYPICAL MAXIMU M GLARE INDEX VALUES FOR VARIOUS

TASKS OR INTERIORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37

T
hi

s 
is

 a
 fr

ee
 1

0 
pa

ge
 s

am
pl

e.
 A

cc
es

s 
th

e 
fu

ll 
ve

rs
io

n 
on

lin
e.



AS 1680.1—1990 6

Page

8.2 LUMINANC E LIMIT S FOR LUMINAIRE S FOR USE IN
OFFICES, SCHOOLS AND INDUSTRIAL INTERIORS
WITH DIFFICULT VISUAL TASKS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40

8.3 LUMINANC E LIMIT S FOR LUMINAIRE S FOR USE IN
GENERAL INDUSTRIAL INTERIORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41

8.4 RECOMMENDED CUT-OFF ANGLES FOR PARTIALLY
ENCLOSED LUMINAIRE S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43

9.1 SKYLIGHT AVAILABILIT Y FOR CERTAIN AUSTRALIAN
LOCATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46

9.2 SOME SELECTED LAM P CHARACTERISTICS . . . . . . . . . . . . . . . . . . . . . . . .  48
9.3 LUMINAIR E CLASSIFICATION CHARTS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52
12.1 GLAZING DEPRECIATION FACTORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
12.2 LUMINAIRE/ACTIVITY/LOCATIO N CATEGORIES . . . . . . . . . . . . . . . . . . . . .  78
12.3 CLEANING SOLUTIONS AND THEIR USE . . . . . . . . . . . . . . . . . . . . . . . . . . .  79
B1 RELATIONSHIP BETWEEN ROOM INDEX AND THE MINIMUM

NUMBER OF MEASUREMENT POINTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85
C1 CORRECTION FACTORS FOR NON-STANDARD SPACING OF

LUMINAIRE S FROM THE ROOM PERIMETER . . . . . . . . . . . . . . . . . . . . . . . .  91
D1 RELATIONSHIP OF RECOMMENDED ILLUMINANCE S IN THIS

STANDARD TO THOSE IN AS 1680—1976 AND CIE PUBLICATION 29.2 . . . . 93

T
hi

s 
is

 a
 fr

ee
 1

0 
pa

ge
 s

am
pl

e.
 A

cc
es

s 
th

e 
fu

ll 
ve

rs
io

n 
on

lin
e.



7 AS 1680.1—1990

FOREWORD

This Standard sets out basic recommendations for the creation of good seeing conditions in buildings by
means of appropriate lighting and interior colour treatment. The aim of the recommendations is to create
a visual environment in which essential task detail is made easy to see and adverse factors which may
cause visual fatigue are either excluded or appropriately controlled. Satisfaction of these objectives is of
importance in promoting efficiency and well-being in workplaces, and cannot be achieved merely by
supplying some specified quantity of light on the work.

While the provision of sufficient illuminance on the task is a necessary element, in many instances task
visibility depends more on the way in which the light is applied. Furthermore, creation of the comfortable
visual conditions which people require in order to maintain efficiency throughout the whole work period
depends less on the quantity of light than on factors such as the distribution of light throughout the
workplace; the use of suitable finishes on the walls, ceiling and equipment; the choice of luminaires with
adequate glare control; the elimination of unwanted reflections; and so on.

Attention to all of these factors produces ‘good quality lighting’. Experience has shown that when
inefficiency, eye fatigue, spoilt work or accidents are blamed on the lighting system, failure to meet one
or more of the ‘quality’ recommendations is usually the true cause of the trouble. Even in cases where
the illuminance is apparently too low, this is seldom the sole reason for the complaint.

The committee is of the view that the greatest scope for increased productivity lies with improvement in
lighting quality rather than in the provision of higher illuminances.

The Standard is primarily intended for reference by those professionally concerned with interior lighting
practice. It does not purport to specify the precise types and arrangements of lighting equipment necessary
to meet the recommendations: the technical knowledge and experience of a qualified illuminating engineer
will normally be required for designing the lighting system best suited to any particular interior.
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STANDARDS AUSTRALIA

Australian Standard
Interior lighting

Part 1: General principles and recommendations

SECTION 1 SCOPE AND GENERAL

1.1 SCOPEThis Standard sets out general principles and recommendations for the lighting of interiors of
buildings. It applies primarily to interiors in which work is undertaken and takes into account both electric
lighting and daylight. The recommendations have the object of producing a visual environment in which essential
task details are made easy to see and adverse factors which may cause visual discomfort are either excluded or
appropriately controlled.

Recommendations for the lighting of particular interiors or activities are provided in the Standards which
comprise AS 1680.2.

The Standard does not deal with lighting for the purposes of decoration, display, entertainment or sport.
NOTE: Attention is drawn to AS 2293.1 and AS 2293.2 which set out requirements for the lighting necessary to alleviate panic and to
permit safe evacuation of the building occupants should this be required in the event of loss of the normal lighting.

1.2 APPLICATION

1.2.1 Date of applicationThis Standard is intended to apply to lighting systems, or alterations or additions
thereto, which are installed after the date of publication. However, it is recommended that the Standard not be
applied on a mandatory basis, e.g. in contracts, before 14 January 1991.

1.2.2 Information needed for application In order that this Standard may be properly applied the functional
requirements of the building and the relevant structural and working conditions need to be clearly established.

Information required as a basis for lighting design includes the following:

(a) Function of building (e.g. factory, office, school).

(b) Nature of visual tasks.

(c) Room dimensions and structural features, including the size and location of windows and rooflights.

(d) Reflecting properties and colour of interior surfaces.

(e) Nature and layout of equipment (e.g. furniture, machinery).

(f) Atmospheric conditions (affecting light absorption and luminaire maintenance).

(g) Maintenance facilities and practices.
NOTE: Where any of the above information is not known at the time of design, appropriate assumptions should be made in consultation
with the client. These assumptions should be stated in the design documentation.

Early consultation between architect and lighting engineer is desirable, especially for new buildings, so that the
lighting equipment (and associated wiring) can be designed to meet the visual requirements of occupants and can
be integrated with the structural and functional design. A completely satisfactory lighting system is often difficult
to achieve when limited by unalterable structural features and services.

1.3 REFERENCED DOCUMENTS The documents referred to in this Standard are listed in Appendix A.

See also Appendix E for bibliographical details of the sources of information referenced in the text, i.e. Ref. 1
to Ref. 9.

1.4 DEFINITIONS For the purpose of this Standard, the definitions given in AS 2633, AS 3665 and those below
apply.

NOTE: AS 3665 gives simplified definitions for some of the basic lighting terms and quantities used in this Standard. For the more precise
primary definitions, see AS 1852(845).

1.4.1 Average illuminance (within a room)— the mean of the illuminances within the room, either calculated
or measured as follows:

(a) From illuminance calculationsWhere there is a uniform array of luminaires, the average illuminance is
calculated over the plan area of the room excluding section within 0.6 m of the walls, except where the
lumen method of calculation is used in which case the average illuminance is determined in accordance with
Appendix C.

(b) From illuminance measurementsTh average illuminance is determined in accordance with Appendix B.

1.4.2 Average illuminance (over a task area)— the mean of the illuminances, calculated or measured, within
the task area.

NOTE: See Appendix B for the method of measurement.

COPYRIGHT

T
hi

s 
is

 a
 fr

ee
 1

0 
pa

ge
 s

am
pl

e.
 A

cc
es

s 
th

e 
fu

ll 
ve

rs
io

n 
on

lin
e.



Click on the logos to search the database online.

SAI Global also carries a wide range of publications from a wide variety of Standards Publishers:

The remainder of this document 

is available for purchase online at 

www.saiglobal.com/shop

T
hi

s 
is

 a
 fr

ee
 1

0 
pa

ge
 s

am
pl

e.
 A

cc
es

s 
th

e 
fu

ll 
ve

rs
io

n 
on

lin
e.

http://www.saiglobal.com/shop/script/Details.asp?DocN=stds000000648
http://www.standards.com.au
http://www.standards.com.au/catalogue/script/Provider.asp?Db=AS
http://www.standards.com.au/catalogue/script/Provider.asp?Db=ISO
http://www.standards.com.au/catalogue/script/Provider.asp?Db=IEC
http://www.standards.com.au/catalogue/script/Provider.asp?Db=ANSI
http://www.standards.com.au/catalogue/script/Provider.asp?Db=ASTM
http://www.standards.com.au/catalogue/script/Provider.asp?Db=BSI
http://www.standards.com.au/catalogue/script/Provider.asp?Db=DIN
http://www.standards.com.au/catalogue/script/Provider.asp?Db=JIS
http://www.standards.com.au/catalogue/script/Provider.asp?Db=ETSI

	AS 1680.1-1990 Interior lighting - General principles and recommendations
	AS 1680.1-1990 INTERIOR LIGHTING - GENERAL PRINCIPLES AND RECOMMENDATIONS
	PREFACE
	CONTENTS
	FOREWORD
	SECTION 1 SCOPE AND GENERAL
	1.1 SCOPE
	1.2 APPLICATION
	1.2.1 Date of application
	1.2.2 Information needed for application

	1.3 REFERENCED DOCUMENTS
	1.4 DEFINITIONS
	1.4.1 Average illuminance (within a room)
	1.4.2 Average illuminance (over a task area)
	1.4.3 Initial illuminance
	1.4.4 Maintenance illuminance
	1.4.5 Room index (K)
	1.4.6 Cut-off angle (of a luminaire)
	1.4.7 Task area
	1.4.8 Task illuminance
	1.4.9 Task surroundings
	1.4.10 Task detail
	1.4.11 (Visual) task
	1.4.12 Uniformity of illuminance
	1.4.13 Unwanted reflections
	1.4.14 Veiling reflections
	1.4.15 Working plane


	SECTION 2 GENERAL REQUIREMENTS FOR GOOD LIGHTING
	2.1 OBJECTIVES OF A LIGHTING SYSTEM
	2.2 THE TASK
	2.3 THE ENVIRONMENT
	2.4 OTHER CONSIDERATIONS
	2.5 DAYLIGHT AND ELECTRIC LIGHT

	SECTION 3 TASK VISIBILITY
	3.1 VISIBILITY AND VISUAL PERFORMANCE
	3.2 LUMINANCES IN THE VISUAL FIELD
	3.3 RECOMMENDED ILLUMINANCES
	3.3.1 General
	3.3.2 Influence of illuminance on task performance
	3.3.3 Illuminance preferences
	3.3.4 Provision of illuminances
	3.3.5 Need for maintenance

	3.4 UNIFORMITY OF ILLUMINANCE
	3.4.1 General considerations
	3.4.2 General lighting systems
	3.4.3 Task area lighting
	3.4.4 Combinations of general and local lighting
	3.4.5 Adjacent spaces

	3.5 SPECIAL CONSIDERATIONS FOR TASK CHARACTERISTICS
	3.5.1 Matt tasks
	3.5.2 Gloss tasks
	3.5.3 Surrounds


	SECTION 4 DIRECTIONAL EFFECTS OF LIGHTING
	4.1 GENERAL CONSIDERATIONS
	4.2 MODELLING AND SHADOWS
	4.2.1 Diffuse and directional light
	4.2.2 Particular effects
	4.2.3 Vector/scalar ratio

	4.3 REVEALING TASK CHARACTERISTICS
	4.4 REVEALING THE ENVIRONMENT

	SECTION 5 UNWANTED REFLECTIONS
	5.1 GENERAL CONSIDERATIONS
	5.2 RELATIVE LOCATION OF TASKS AND LIGHT SOURCES
	5.3 USE OF LOCAL LIGHTING (INCREASING TASK ILLUMINANCE)
	5.4 LIMITATION OF SOURCE LUMINANCE
	5.5 AVOIDANCE OF GLOSSY SURFACES IN TASK SURROUNDS
	5.6 REFLECTIONS IN VDU SCREENS
	5.7 CONTRAST RENDERING FACTOR

	SECTION 6 SURFACES
	6.1 GENERAL CONSIDERATIONS
	6.2 SURFACE REFLECTANCES FOR GOOD SEEING CONDITIONS
	6.2.1 Importance of room surface reflectances
	6.2.2 Influence of ceiling reflectances
	6.2.3 Influence of wall reflectances
	6.2.4 Influence of floor reflectances

	6.3 SURFACE REFLECTANCES FOR EFFICIENT LIGHT DISTRIBUTION
	6.4 SPECIAL CONSIDERATIONS FOR CEILINGS
	6.5 SPECIAL CONSIDERATIONS FOR WALLS
	6.6 SPECIAL CONSIDERATIONS FOR FLOORS
	6.7 REFLECTANCES OF FURNITURE AND EQUIPMENT
	6.8 NATURE OF SURFACE FINISHES
	6.9 BASIC CONSIDERATIONS IN SELECTING SURFACE COLOURS
	6.10 SUITABLE TYPES OF COLOUR
	6.11 SUITABLE COLOUR SCHEMES
	6.11.1 General
	6.11.2 Unity and balance
	6.11.3 Warm and cool colours
	6.11.4 Minimizing distracting detail
	6.11.5 Object colours
	6.11.6 Task colour

	6.12 COLOUR FOR IDENTIFICATION AND SAFETY
	6.12.1 Basic principles
	6.12.2 Standard safety colours
	6.12.3 Colour for identification

	6.13 AVOIDING DISTRACTING PATTERNS

	SECTION 7 LIGHT SOURCE COLOUR
	7.1 GENERAL CONSIDERATIONS
	7.2 COLOUR APPEARANCE OF SOURCES
	7.3 COLOUR RENDERING
	7.4 NATURE OF THE TASK
	7.5 NATURE OF THE INTERIOR
	7.5.1 General considerations
	7.5.2 Interior colour schemes

	7.6 COMPATIBILITY WITH DAYLIGHT
	7.7 COMPATIBILITY WITH OTHER LAMPS
	7.8 MAINTENANCE

	SECTION 8 GLARE AND RELATED EFFECTS
	8.1 INTRODUCTION
	8.2 DISABILITY GLARE
	8.3 GLARE FROM WINDOWS
	8.4 DISCOMFORT GLARE FROM ELECTRIC LIGHTING
	8.4.1 Factors influencing discomfort glare
	8.4.2 Limitation of discomfort glare
	8.4.3 Luminance limiting system
	8.4.4 Cut-off angles

	8.5 GLOOM IN INTERIORS
	8.6 TRANSIENT ADAPTATION EFFECTS

	SECTION 9 LIGHT SOURCES, LUMINAIRES AND CONTROL SYSTEMS
	9.1 SCOPE
	9.2 DAYLIGHT
	9.3 WINDOWS AND ROOFLIGHTS
	9.4 ELECTRIC LAMPS
	9.4.1 Types
	9.4.2 Lamp characteristics
	9.4.3 Control gear
	9.4.4 Flicker
	9.4.5 Stroboscopic effects
	9.4.6 Innovations and trends

	9.5 LUMINAIRES
	9.5.1 Luminaire Standards
	9.5.2 Luminaire characteristics

	9.6 CONTROL SYSTEMS (FOR ELECTRIC LIGHTING)
	9.6.1 The function of control systems
	9.6.2 Switching
	9.6.3 Dimming


	SECTION 10 LIGHTING SYSTEMS
	10.1 INTRODUCTION
	10.2 DAYLIGHTING SYSTEMS
	10.2.1 General considerations
	10.2.2 Windows
	10.2.3 The use of windows
	10.2.4 Rooflights
	10.2.5 Use of rooflights
	10.2.6 Glazing recommendations
	10.2.7 Control of sunlight penetration

	10.3 ELECTRIC LIGHTING SYSTEMS
	10.3.1 General comments
	10.3.2 General lighting systems
	10.3.3 Localized general lighting systems
	10.3.4 Local lighting systems
	10.3.5 Environmental lighting systems
	10.3.6 Emergency evacuation lighting systems
	10.3.7 Safety lighting systems
	10.3.8 Effect and atmosphere lighting systems

	10.4 METHODS WHICH CAN BE APPLIED IN LIGHTING SYSTEMS
	10.4.1 General comments
	10.4.2 Direct lighting
	10.4.3 Indirect lighting
	10.4.4 Direct-indirect lighting

	10.5 LOCATION OF LUMINAIRES
	10.5.1 General
	10.5.2 Illumination of ceilings
	10.5.3 Illumination of walls

	10.6 DAYLIGHT-ELECTRIC LIGHT INTEGRATION
	10.7 ENERGY-EFFECTIVE LIGHTING
	10.7.1 General comments
	10.7.2 General measures for energy saving
	10.7.3 Energy savings from reduction in electrical load
	10.7.4 Energy savings from reduction in time of use
	10.7.5 Energy calculations


	SECTION 11 LIGHTING DESIGN PROCEDURE
	11.1 INTRODUCTION
	11.2 OBJECTIVES
	11.2.1 Introduction
	11.2.2 Safety
	11.2.3 Identifying visual tasks
	11.2.4 Creating appearance and atmosphere
	11.2.5 Priorities and constraints

	11.3 SPECIFICATION
	11.4 PRELIMINARY DESIGN
	11.4.1 Introduction
	11.4.2 Room surfaces
	11.4.3 Daylight
	11.4.4 Choice of electric lighting systems
	11.4.5 Choice of lamp and luminaire
	11.4.6 Lighting system management

	11.5 DETAILED DESIGN
	11.6 APPRAISAL

	SECTION 12 MAINTENANCE OF LIGHTING SYSTEMS AND EQUIPMENT
	12.1 NEED FOR MAINTENANCE
	12.2 LAMP LUMEN DEPRECIATION AND REPLACEMENT
	12.3 DEPRECIATION AND MAINTENANCE OF WINDOWS AND ROOFLIGHTS
	12.3.1 Causes of light loss
	12.3.2 Depreciation due to dirt
	12.3.3 Maintenance of windows and rooflights

	12.4 LUMINAIRE DEPRECIATION AND MAINTENANCE
	12.4.1 Luminaire depreciation
	12.4.2 Luminaire cleaning interval
	12.4.3 Access for maintenance

	12.5 MAINTENANCE OF ROOM SURFACES
	12.5.1 Deterioration of room surfaces
	12.5.2 Room surface cleaning interval

	12.6 DESIGN CONSIDERATIONS
	12.7 LIGHT LOSS FACTOR
	12.7.1 Derivation
	12.7.2 Use of light loss factor in illuminance calculations
	12.7.3 Use of light loss factor to determine maintenance policies

	12.8 MAINTENANCE MANUALS

	APPENDIX A - LIST OF REFERENCED DOCUMENTS
	APPENDIX B - MEASUREMENT OF ILLUMINANCE
	B1 BASIC CONSIDERATIONS
	B2 MEASURING CONDITIONS
	B3 AVERAGE ILLUMINANCE AT A WORKSTATION
	B4 AVERAGE ILLUMINANCE IN AN INTERIOR
	B5 OTHER ILLUMINANCE MEASUREMENTS
	B5.1 Scalar illuminance
	B5.2 Illumination vector


	APPENDIX C - NOTES ON THE USE OF UTILIZATION FACTOR TABLES BY THE LIGHTING DESIGNER
	C1 SCOPE OF APPENDIX
	C2 APPLICATION OF UTILIZATION FACTORS
	C3 ASSUMPTIONS USED IN UF TABLES
	C4 DEFINING THE MAIN ROOM SURFACES.
	C5 ROOM INDEX
	C6 THE AVERAGE REFLECTANCE OF A SURFACE
	C7 REFLECTANCES OF PRACTICAL ROOMS
	C8 MAXIMUM SPACING LIMITS FOR ACCEPTABLE UNIFORMITY
	C9 PRACTICAL LAYOUTS OF LUMINAIRES
	C10 USING A UTILIZATION FACTOR TABLE

	APPENDIX D - NOTES ON CHANGES TO ILLUMINANCE RECOMMENDATIONS
	APPENDIX E - BIBLIOGRAPHICAL REFERENCES



	Title: AS 1680.1-1990 Interior lighting - General principles and
recommendations


