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INTRODUCTORY NOTE FROM THE CHAIRMAN OF COMMITTEE E-3,2

This document has a rather long and eventful genesis within the

CIE.

Early in 1957 the Scope Committee =) asked the committee W-3.2, to
"decide on one or & small number of methods of daylight caleculation
which the CIE oan recommend to the various interested professions",
and at a meeting in Paris in September, 1957, the committee W-3,2.
agreed to prepare a "CIE guide for the calculation of natural ligh-
ting (including sunlight)"., In November 1957 questionnaires were
sent out to the members of the committee, and the British Expert
Member Mr, P. Petherbridge accepted to prepare & draft to the guide
(Part I, overcast sky). This dreft was presented to the committee in
Brussels in June, 1959, and & number of amendments were suggested,
The amended draft was circulated to the members in October, 1959, and
also sent to the National Committees for information, This draft met
with some approval bﬁt also with considerable opposition, particular=-
ly from the French National Committee, The French Expert of E-3.2,,
Mr, Escher-Desrividres subsequently agreed to prepare a new draft,
which was ciroulated to the members late in 1960 and met with predo-
minant apbroval. The then chairman, Dr. A. Dresler, Australia, how-
ever, found that the acceptance of this version would have been c¢on-
troversial to the instructions given by the Scope Committee, and he
asked this committee for advice.

The Scope Committee from its meeting in June 1961 gave a detai-
led instruction for the further work (which is quoted in full in the
Proceedings from the Vienna session, p. 363). At a meeting in Copen=-
hagen in September 1961, attended by 10 members of the committee and
alsc by the chairman of the Scope Committee, Prof. L. Schneider, Ger-
many, the subject was very thoroughly discussed and it was finally
unanimously decided that the guide should put forward an example of
a "simple" method based on recently published Australian material,
and in the second part of the guide all other available methods of
calculating daylight should be listed together with complete refe-
rences, The Australian expert and chairman of the committee, Dr. A,
Dresler, was asked to prepare a draft of this new version of the guide,
This draft was circulated to the members in May 1963 and discussed at
the presessional meeting in Vienna in June, 1963, A series of amend-
ments were adopted and passed to Dr. Dresler. Shortly after that, Dr.
Dresler died, but the Australian committee promised to complete the
) former name for the Action Committee.
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vork, Mr, James C., Lowson and Hr, D, Hughes kindly took the re-
sponsibility for tnis., It proved necessary to rearrange some of the
contents and a general revision was finally undertaken, The revised
draft was in the main presented and discussed at the meeting of the
committee in Newcastle-upon-Tyne in April, 1965, where 14 membdbers of
the committee were present or represented. In the beginning of 1966
the new, completed and revieed draft from the present Australian au-
thors was ocirculated to the members of the committee for their final
approval, At this time some new viewpoints on the transmittance fac-
tors of glasses had been discusased internationally and had also been
introduced in the discussiouns of the factors used in the guide. These
problems were presented to the members in a circular letter and the
vote of the experts were requested, The comments received from the
experts were partly quite elaborate and particularly Belgium, France,
Great Britain and U.S.S.R. had critical comments or suggested amend-
ments, The chairman corresponded with all the experts mentioned and
with the asuthors. This resulted in some minor, but partly essential
improvements, which I hope will satisfy all concerned. The final edi-
tion, which is presented here, has taken into account the typographi-
cal presentation to the users, including a clear-cut indication of
the purpose and the limits of the particular method introduced.

Mogens Voltelen
chairman of E-3,2,
(1963 ~ 1967)
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Erzrats

Contents. After "1.2.1. Corrections Factors" ald:
1.2.1.1, Transmittance of Window GlaB8 ....c0000s. 18
1.2.1.2. Effect of Dirt Accumulation on

Windows and Rooflights cesessnesss 19
1.2.1.3. Reflectance of Interior Sur-
faces vecoesscess 19

The three last lines in paragraph 2 should be
deleted . and the paragraph read as follows:

sesescss, Bame time become more complicated.
Part I of the Guide reduces a few of these
techniques into a method simple enough to
apply to everyday lighting design problems.

Preface, page 1

The first two lines in paragraph 4 should dbe
deleted and replaced by:
In addition, Part II of the Guide sets out a

comprehensive list of other methods of predic-
ting daylight in buildings. From this list ...

Section 1.1,, page 4:"1.1.0. PRINCIPLES OF DAYLIGHT DESIGN" read:
#1.1. PRINCIPLES ccccseceee™s

Section 1.1., 3rd last para, page 5: In the second last para-

graph of this sectiom the reference to the 08.00
to 16.00 period should be struck out making the
relevant section read:

«ssee percentage of working BRours between 09.00Q
and 17.00 for which the lighting level will be ..."

Section 1.1.2, para 3, page 8 and 9: Delete the two last ldnes on pege &

and the first three lines on page 9 and replace
the following:

It should be noted that values recommended
in most National codes are not fundameuntal. In-
creasing the illumination on a given task impro-
ves its performance up to a certain point bey-
ond which additional illumination has no effect;
but this theoretical maximum performance level
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is approached asymptotically so that attainment
of the last few per cent of the theoretical ma-
ximum performance may require aun enormous incre-
ase in the task illumination and comsequently a
disproportionate increase in the lighting cost.
In practice, therefore, recommended illumination
values represent a compromise between theoreti-
cal and economic factors; and this results in
differeuces in the valuea quoted for one and the
same visual task in the various National codes
end standards. However, if we ....

Section 1.1.4., a}.pages 11 and 12: Delete the last 5 lines on

page 11 and the first 3 lines on page 12 and re-
place with:

a) The tresusmittance of the glazing. This is go-
verned by the type of material ang number of lay-
ers (e.g. single or double glazing). The data can
usually be obtained from the manufacturer or sup-

plier of the material; and table II shows the ef-~
fect of varying the gless transmittance.

Glagzing materials can also be classified as "cleax"
or "diffusiug". It should be noted .....

In the third para. on page 12 in the 6th line re-
place "skylights" with "rooflights".

Section 1.1.4., ¢), page 13: Line 8:Read"12.12."instead of "1,2.1",

The end .of thia paragrdph.might read more smoothly
if chgpnged to the following:

“Compared with other refereunces in the literature,
the factors quoted in table III for horigzomtal
and near-horizontal TooIlights are probadbly a
N little severe."
¢
Section 1.1.4., d4), page 13: The last 4 lines ruun:

"Where the obstructions do not fulfil these re-
quirements, an estimate will have to be made of
the equivalent horigzontal obstruction of infinite
length'assumed in fig. 1 and in the relevant die-
grems.'

Section 1.1.4., e), page 13: Similar, this might read:

".eess. particularly the ceiling. This point is
dealt with in section 1.2.1.3." '

Section 1.2.1.1.,, page 18: The footnote should be replaced by:

+) Pending internationsl agreement on the stan-
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derdisation of measurement or calculation of the
tranamittance of light through a window pane, this
document employs the diffuse trensmittance. (i.e.
the transmittance for diffuse incident light).
However, it should be noted that (for reasons ex-
plained in the Preface) the correction factors
are in round figures; comsequently, whilst trauns-
mittances based oun other definitions may differ
slightly from the diffuse transmittance, the va-
riation is too small to be of practical importan-
ce when applying the simplified system described
in this part of the Guide.

Section 1.2.1.,, page 22, para. 3, line 4: The note in brackets

"See sketch iu Sectiomn 1.2." should be chaaged to
"See Fig. 1"

Section 1.7.2 sy Bub-section ghl, page 34: The third line of this

sub-section should be read ".. or exceeded for
80% Of all ooo“o

Section 1.7.3., Example I, last pars. page 36: Here the words
"ordinary intermittent" should be deleted meking the
passage read ",., the performance of taske re-
quiring at least 7 lm/ft2 LN

.- Figure 8 : Under this figure should be added:

NOTE: In all cases the roou length must
not be less than the room depth.
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Preface

The main purpose of this guide is to help architects, civil
engineers, building inspectors and other persons who deal with
natural 1ighting problems in buildings by providing them with a
means of computing and checking interior daylight levels simply
yet with adaquete accuracy.

In recent years techniques for predicting daylight levels
have become more precise than they used to be, but have at the
same time become more complicated. The object of the guide is to
reduce a few of these techniques into a method simple enough to
apply to everyday lighting design problems, (Part I).

The CIE method is designed for simple and easy estimation of the
sufficiency of daylight in uncomplicated rooms under average con-
ditions.

Consequently, the accuracy to be expected is not the highest ob-
tainable, but still adeguate for most purposes.

Users are advised to read the preface and section 1.1. before
applying the method.

In addition, the Guide contains a comprehensive list of
other methods of predicting daylight in buildings, (Paft II).
From tais 1list those who would like to specialize in daylight
design can select the methods which will best serve their pur-
pose in any one case.

From the many methods available the Daylight Committee of
the C.I.E. has selected as an example of a simple method of day-
light prediction, techniques that were developed in Australia
independently by the Department of Labour and National Service in
Melbourne and the Commonwealth Experimental Building Station in
Sydney. (1) (2) (3). This method assumes a sky luminance distri-

(1) Industrial Data Sheets 12 - Natural Lighting of Buildings:

Daylight Design Dicgrams. Department of Labour and National
Service, Melbourne, 1963

(2) Notes on the Science of Building, No.56: Daylighting of Buil-
dings, Comm. Experimental Building Station, Sydney, rev. edi-
tion: Nov. 1962.

(3) D. Paix, The Design of Buildings for Daylight.
?gﬁgetin No. 7, Comm. Experimental Building Station, Sydney,
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bution defined by the C.I.E., viz, the C.I.E. Standard Overcast
Sky+). For rooms with vertical windows in one wall or in two op-
posite walls the method of presenting results adopted by the Sta-
tion has been applied to the Department's Daylight Design Dia-
grams. These diagrams give the loweat level of daylight that is avail-
able in & room, either at a distance of 2ft. (60 c¢m) from the rear
wall along the centre line of rooms having windows in one wall or
at or unear the centre of rooms with windows in two opposite
walls. Here, the wide variation in daylight level encountered in
rooms lit by side windows makes it neceassary to base design on the
ninimam condition. On the other hand, in rooms with overhead ligh-
ting it is possible to achieve nuch greater uniformity and the
diagrams dealing with various types of rooflight (i.e., skylights,
sawvtcoth and monitor roofs) give the average level of daylighting
that is available over the whole working area under these roof-
lights. ‘

To make the average level a meaningful figure, the level of
'i1lumination over the whole area must be reasonadbly uniform and
the precautionary measures to emnsure this are also mentiomned.

The diagrams for the various types of window and rooflighting
systems enable the ratio of internal to external illumination; i.e.
the "Daylight Factor", to be determined. They take iunto account the
light reflected from surfaces iuside and outside the building us
well as the light coming directly from the sky and make allowance
for the effect of exterior obatructions, light transmission proper-
ties of the glazing, probable effect of dirt accumulation on the
glazing, and other variables,

To relate these daylight factors to the actual illumination
levels that will be equalled or exceeded for a specified percen-~
tage of normal working hours, a chart is provided giviung informa-
tion on the availability of daylight outdoors throughout the year
at various latitud.s. It may he noted that whilst this does not
take into account the effect of local climatic variations, it is
racarded as a reasonably acceptable guide and a considerable im-
proverment on th2 simple 500 lm/ft.2 (5000 1x) sky condition which
was for so many years the recognised basis for practical design.
As pointed out in the opening paragraphs, the availability of

*) For further details see section 1.1.5.
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daylight chart and the associated diagrams and tables in Part I of
the Guide, provide an easy, practical method which can be applied
to rooms of normal shape falling within the limits noted on the
various diagrams. In the case of unusual shaped interiors such as
long , narrow rooms with a window in one end, or for special con-
ditions such as the greatly increased proportion of reflected
light from snow-covered ground, it will be necessary to use one of
the more complicated methods set out in Part II. However, it must
always be remembered that since the eye cannot normally detect va-
riations in illumination level of less than 20 per cent, there is
little point in attempting to achieve a very much higher degree

of precision when making ordinary lighting calculations. In other
words, the simple and approximate character of the method in Part
I of thia Guide does not seriously affect its usefulness; moreover,
since the method is approximate, it is a waste of time trying to
deteruine individual factors (auch a8 the glass transmittance, or
the effect of dirt accumulation) to an excessively high degree of
precision.

In cases where:
differ '
+ The conditionsVsubstantially from those assumed in the method -
+ More differentiated information is wanted -
+ A particularly high degree of accuracy is required -

it is recommended to choose another, suitable method among those
listed in Part II.

Typical cases with diverging conditions, calling for use of ano-
ther method, are:

+ Rooms of irregular shape or very narrow rooms.

+ Rooms with particularly irregular arrangement or uneven dis-
tribution of openings.

+ Glazing of another character than those provided in the method
+ ¥Window arrangements with particular soreening effect.
+ Complicated outer obstructions.

+ Exceptional reflection-characteristics of surfaces in the
room or its surroundings, including ground.
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Part II of the Guide consists of an annotated list of other
methods of predicting natural lighting in buildings, which have
been published in different countries in recent years. Where pos-
8ible the list contains notes on the purpose of each method, its
limitations, accuracy and other relevgnt details. This part of
the Guide has been compiled from information supplied by the fol-
lowing countries (arranged in alphabetical order).

Australia Germany Sweden
Belgium Great Britain U.S.A.
Czechoslovakia Netherlands U.S.S.R.
Denmark Poland Yugoslavia

France South Africa

It should be mentioned that the methods are not necessarily
all different. For instance, methods used in South Africa are
basically the same as those employed in Great Britain whilst those
used in Poland do not differ significantly from those of Czecho-
slovakia or the U.S.S.R.

Finally, it should be noted that both Part I and Part II of
the Guide are primarily concerned with calculating the quantity
of illumination; quality aspects, such as the effect of sky glare
on the visual comfort of the occupants of a building, must be con-
sidered separately.

PART I: A SIMPLE GRAPHICAY. METHOD OF PREDICTING DAYLIGHT BASED ON

THE C.I.E. STANDARD OVERCAST SKY

1.1.0. PRINCIPLES OF DAYLIGHT DESIGN

Even the simplest method of daylight prediction cannot be ap-
plied intelligently, unless the user knows something of the prin-
ciples on which it is based.

Compared with the design of an artificiellighting installation,
planning for adequate daylight inside a building is complicated by
three facts:

(a) the source of daylight is outside the room to be lit;

(b) daylight is extremely variable, not only with time of the
day end year, but also in respect of location, i.e. with
geographical latitude;
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light
(¢) since sufficient naturalvis seldom available during the
whole of normal daylight working hours throughout the year
it is necessary to decide ihzs pereentage of working hours
for which adequate lighting is to be provided.

To cope with these difficulties, it has become customary in
many countries to base daylighting design upon what might best be
termed "tolerable minimum conditions" (NOTE: This procedure is not
accepted in the U.S.A., or France).

Apart from special circumstances (such as a sky temﬁorarily
darkened by a passing thunderstorm) this "tolerable minimum condi-
tion" will only be encountered briefly ncar the beginning and end
of each day; in between, the illumination level will normally rise
very much higher. However, the effect of this will be partially
compensated for by ckenges in the sensitivity of the eye and there
is therefore a clear-cut distinction between the case where this
"tolerable minimum condition" is equalled or exceeded and the case
where natural illumination falls belcw this minimum, and supple~-
mentary artificiel lighting has to be used.

As pointed out under sub-heading (c) above, for part at least
of the normsal working hours this "tolerable minimum condition" will
not be "attained; and it is necessary to relate this minimum illu-
mination level to the percentage of working hours between 08.00
and 16.00 (or 09.00 and 17.00) for which the lighting level will
be equal to or greater than the specified tolerable minimum con-
dition.

~ However, in order to do this for any given geographical loca-
tion it is necessary to know:

(a) how much daylight is available outside the building, and

(b) how much daylight is necded inside the building for the
task- in hand.

These two points will now be discussed.

1.1.1 Extermal Illumination

‘Since design is based on the mininum conditions, we are main-
ly concerned with the value of external illumination which will be
at least equalled or exceeded for the required percentage of normal
working hours throughout the year.
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This minimum value is termed the "reference value" of exter-
nal illumination and in its determination it has become customary
- 0 neglect any contributions from direct or reflected sunlight and

to consider only the amount of daylight which is available on a
horizontal plane exposed to the whole of a completely unobstructed

sky.

Understandably, information on the availability of daylight from
the sky is limited. However, daylight recordings have been made
over periods differing somewhat inlsngth in the United Kingdom (4),
Belgium (5), Germany (6), South Africa (7), U.S.A. (8) and Austra-
lia (3). Fournol (9) has shown how to calculate for any location
the availability of certain levels of external illumination pro-
vided the bours of sunshine are known. It thus becomes possible to
correlate measurements and calculations and build up a reasonably
reliable picture of the availability of daylight at various lati-
tudes.

(4) I.E.S. Technical Report No. 4, Lighting during daylight hours,
Illuminating Engineering Society, London, 1962. :

(5) R. Dogniaux, Données mé€téorologiques concernant 1'ensoleillenent
et 1'dclairage naturel.

Cahiers du Centre Scient. et Techn. du Batiment, Paris, Cahier
. 351, No. 44, 1960.

(6) See, e.g. Fig. 1 in J. Krochmann, Lichttechnik, (Germeny, 13,
1961, No. 7, p. 364.

(7) S.J. Richards, W.M.H. Rennhackkamp, Measurement of outdoor
lighting conditions and their application in design for inte-
rior illumination S.A. Elec. Rev. (South Africa), 50, 1959,
No. 494, pp. 39-49.

(8) R.A. Boyd, Studies on daylight availability,
Illo Eng. (U.S.A.)’ 53, 1958, NO. 6, ppo 321-330.

(9) AL Fournol, Resultats frangais concernant les éclairements
naturels. Extension a d'autres climats.
Proc. C.I.E., 12th Session, Vol. II, pap. Q., 1951.
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Pigure 6 (after Dresler (10)) gives the external horizontal
illumination (expreased both in 7r/ft2 and in lux) from the whole
of a completely unobstructed sky 2s a function of 1a*1tude between
5° and 70° North and South. The various curves draanto different
percentages of all hours between 09.00 and 17.00 hours for which
the levels of external horizontal illumination are either availab-
le or exceeded.

The curves of Figure 6 can also be applied to periods other
than 09.00-17.00 but in this case they mey need to be re-labelled
with new percentage values. The following table sets out a list of
the percentage values to use for some alternative periods.

Table I

PERCENTAGES TO USE WHEN FIGURE 6 CURVES ARE APPLIED TO
PERIODS OTHER THAN 09.00 - 17.00

I . . . '
CURVE IN FIG. 6 l ng5gn | ngQmn | na;%n‘ nsoﬁni n7o%u! "gO%"
t v .

——
e B et S el

Alternative Period Percentage of Alternatlve Period
07.00 - 15.00 | 95 | 9 | 8 | 80 . 70 " 60
08.00 - 16.00 100 ‘ 100 ] 95 85 70 60
07.00 - 17.00 95 85 | 15 65 ; 55 45
06.00 - 18.00 75 70 ] 65 60 | 50 ; 40

When using Figure 6 it should be kept in mind that it is ba-
sed on "average weather" conditions and "typiczl climates". By
"average weather" it is acknowledged that at any one place there
are bound to be individual years which are either drier or wetter
than the averasge. Thus in any particular year the actual levels of
external illumination may, on the who}e, be a littloc higher or a
little lower for a given percentage of working hours than those
given in the diagram which have been based on the long-term avera-
ge of hours of sunshine in each month.

As far as "typical climates" are concerned, and this is of
special importance for latitudes between 40°% ane 40°s, it should
be realised that the data are based on climatic conditions as they
occur in places which have a more or less well defined wet season.
Where this does not apply the vnlues read off Figure 6 will be on
the conservative side by 5 to 10 per cent at the wmost.

(10) A, Dresler, Availability of dcylignt et various latitudes,
Light and Lighting, (Great Britain), 55, 1962, No. 10, pp.ZEééi?ments

COPYRI GHT International Conmission on Illunination
Li censéeauByEn rfet rati'on®Handl i ng Servi ces


http://www.avadocuments.com/doc/cie-16-1970
http://www.avadocuments.com/doc/cie-16-1970

CIE 1b 70 B 900kL145 0000184 bA0 WM
-8-

Figure 6 shows that an external illumination of 500 1m/£t2
or approximately 5000 lux, a level which is frequently used for
daylighting design purposes in Europe, will be available or excee-
ded for about 85% of all normal working hours at a latitude of
51 = 52°N (London, Brussels, Berlin) whilst at 38°N (the latitude
of Messina or San Francisco) this same reference value of illumi-
nation will be available for 92% of the annual working hours.
Conversely, if it is desired to obtain adequate daylight for 90%
of working hours at 51-52°N, calculations must be based on a re-
ference value of approximately 320 lm/ft2 or 3200 lux.

1.1.2, Internal Illumination

In rooms lit by vertical windows, the level of illumination
measured on the horizontal work plane (normally about 3 ft., or
90 cm, above floor level) is comparatively high in the immediate
neighbourhood of ‘the window but decreases rapidly as one moves
away from it. In these circumstances design has to be based on the
minimum level found on the work plane. On the other hand, in rooms
1it by rooflights, a fairly uniform distribution of daylight illu-
mination over the horizontal work plane can be readily achieved.
Thus with rooflights it becomes possible to take the avergge level
of daylighting as the critical figure for design purposes.

Regardless of whether we are considering minimum or average
daylight illumination, the actual value chosen depends largely on
the type of work that has to be performed at the point of referen-
ce. Here the tables of recommended levels of illuminmtion for the
various types of tasks and interiors, published by a number of
countries in their artificial 1igﬁting codes or standards, may be
taken as a guide. Whilst recent work has shown that such a choice
may be rather conservative (11) this is in practice offset by the
fact that daylight design is based on "tolerable minimum condi-
tiona" which will be exceeded for a substantial port of the nor-
mal daytime working hours.

A8 these recommended levels are not fundamentals but various
compromises between those required for optimal visual perfcrmzance

(11) Por further information on this point, see the literature on
Permanent Supplementary Artificial Lighting of Interiors
(P.S.A.L.I.)as cited in I.E.S. - Technical Report No. 4
under (4) above.
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and the cost of artificial lighting, there are differences in the
levels of illumination which are recommended for one and the same
visual task in these various Codes and Standards. However, if we
exclude the levels recommended in the United States of America,
these differences are not very significant. The following figures
(vased on those currently recommended in Britain and Australia)
give a general idea of values likely to be acceptable.

Ordinary tasks (e.g. rough bench and machine work,
intermittent reading,
writing or filing) Allow: 15 lm/£t2
or 150 lux.

Medium tasks (e.g. wmedium bench and machine
work, prolonged close office work)
Allow: 30 lm/ft?
or 300 lux,

Severe tasks (e.g. fine bench and machine
work, drawing boards)
Allow: 70 lm/ft2
or 700 lux,

The levels of illumination recoumended in the U.S.A. are generally
two to three times higher.

As designing for daylight is based on "tolerable minimum con-
ditiona" which are known to be exceeded for a substantial part of
normal daytime working hours, it should be quite safe to use the
lighting levels quoted above as a starting point.

1.1.3. Relationship between External and Internal Illumination

Por any given set of conditions the daylight illumination in-
side a building is strictly proportional to the simultaneous ex-
ternal illumination. If the latter increases by & faoctor of two,the
former is doubled and so on.

This ratio is commonly known as the Daylight Factor, DF, and
is simply expressed as:

P = Internal Illumination x 100%
External Illumination

The daylight at any given reference point depends on a con-
siderable number of variables, such as the type of sky ("overcast"
in this case), the size and the position of the feneatration, the
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type of glazing used, the distance between the point of reference
and the fenestration, the extent to which the sky is obscured by
external obstructions, the amount of light reflected into the room
from such obstructing surfaces and the interior decoration of the
room, i.e. the reflectances of ceiling, walls and floor.

There is a great advantage to be gained by introducing the
concept of daylight factor into daylight design, since it permits
the development of techniques for predicting a level of internal
daylight illumination which in themselves are completely independ-
ent of the levels of both external and intermal illumiration that
apply to any one case. Once the daylight factor at the point of
reference has been determined, its value can be readily interpre-
ted in terms of actual levels of internal illumination and the
time for which these levels will be available or exceeded by using
the information given in Figure 6.

In practice it is convenient to convert the above equation for
daylight factor into a nomogram shown in Figure 7. In this nomo-
gram a straight line drawn from any point on the scale of external
illumination on the left to any point on the scale of internal
illumination on the right or vice versa will cross the intermediate
daylight factor scale at that value of DF that corresponds to the
values of external and intermal illumination which the straight
line connects.

Use of the nomogram of Fig. 7 in conjunction with the diagram
shown in Fig. 6 is illustrated in the following two examples:

Example I:

In a building to be erected in Geneva (latitude: 46°N) there
isfan area in which a type of visual task requiring at least 20 lm/
£4° or 215 lux is to be performed. What daylight factor must be
provided in this area, if the natural lighting is to be adequate
or better for 80% of all normal working hours between 09.00 and
17.00 hours?

Proceed as follows:

(a) From Figure 6 find that for 80% of all hours and a la-
titude of 46°N the reference value of external horizon-
tal illumination from the sky is 900 lm/ft2 or 9700 lux.

(b) Take the nomogram of Figure 7 and draw a straight line
from 900 1lm/ft? (or 9700 lux) of external illumination
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on the left-hand scale to 20 1lm/ft° or 215 lux on the
right-hand scale of internal illumination.

(c) Read off the intermeditate daylight factor scale that
the corresponding value of DF is 2.2%.

This is the value of daylight factor which the fenestration
has to provide if at least 20 lm/ft2 (215 lux) are to be mude ava-
ilable for 80% of all hours between 09.00 and 17.00 hours.

Example II:

Using the plans of a building it has been calculated (by one
of the many suitable methods listed in Part II of this Guide) that
the daylight factor at a specified point inside the building will
be 2.5%. At and near this point, work is to be done which needs
at least 30 1m/ft2 (320 lux). The building is to be erected in
New Orleans, Louisiana (lat. 30°N). For what percentage of normal
daytime working hours will the natural lighting available at the
specified point be adequate, or better?

Proceed as follows:

(a) On the nomogram of Figure 7, draw a straight line from
30 1m/ft% on the right hand scale of internal illumina-
tion to 2.5% on the daylight factor scale and exggggg
this strajight line until it reaches the left-handv of ex-
ternal illumination, in this case at 1200 1m/ft2.

(b) Take Figure 6 and find that for an external illumination
of 1200 1m/ft2 and a latitude of 30°N the natural ligh-
ting will be adequate or better for a little more than
85% of all normal working hours.

1.1.4, Necessary Allowances

Near the beginning of section 1.1.3. reference was made to cer-
tain variable factors which affect the percentage of the external
illumination available at a specifiéd point in the building. Pro-
minent among these variable factors are:

a) The Transmittance of the glazing. The properties of various
glazing materials may be expressed in tenns of Transmittance
(Transnission factor) or degree of Diffusion. These proper-
ties are governcd by the type of naterial and thQéunber of
layers (e.g. single or double glazing). The data can usually
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be obtained from the manufacturer or supplier of the material,
(the effect of various transmittances is dealt with in table.

11).

It should be noted thatthe diagrams can only be used when
clear glazing materials (glass or plastic) have been used in
the windows, or in rooflights having vertical or steeply slo-
ping glazing.

In the case of horizontal or near-horizontal rooflights the
diagrams can be used with both clear glazing and highly dif-
fusing glazing materials (obscured glass, glass fibre rein-
forced plastic, or glass fibre sandwiched between sheets of
glass, etc.), The reason is that in the case of horizontal
unobstructed . .skylights under an overcast sky, the luminance
of diffusing glazing will be approximately the same as the
average luminance of the overcast sky seen through clear gla-
ging material of the seanme transmittance.

Note that the term "clear glazing" includes all materials in
which the luminance is mainly controlled by the luminance of
the aky or other surface seen through it, rather than by the
illumination falling on the outer side of the glasing (which
is of course the main controlling factor in the case of high-
ly diffusing materials.)

The term "clear glazing" consequently in this concection in-
cludes wired roughcast glass or other clear materials with a
lightly figured surface which may break up images seen through
the glass, but which has little effect on the mean luminance
of the glass when seen against an overcast sky.

b) The percentage of the well (or roof) area occuvied by this gle~
zing materinl. Th:iis cen be estimnated from the drawing and the

influence of glazing bars shculd be taken into account. Depon-
ding on the type of construction, bars will generally occupy
about 5 to 10 per cent of the glazed area; but the obstructi.-
ve effect of structural members, ducts etc. inside th: buil-
ding should not be overlooked, especially when designing rvof-
lights in factory buildings. In such ceses an additional al-
lowance may be necessary.
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c) The amount of dirt likely to accumulate outside and inmide the
fenestration. The percentege reduction in light due to dirt accu-

mulation is not easy to estimate accurately. The external accumula-
tion of dirt is governed by meteorological and local conditions,
whilst the extent to which dirt is deposited internally largely de-
pends on the kind of work done inside the building. Very little
relieble information on dirt accumulation is available in the lite-
rature. The actual correction factors introduced in Section 1.2.1.
are based on a couprehensive set of experiments carried out in
Sydney, N.S.W. in 1948. Compared with other references in the lite-
rature the factors quoted for horizontal and near-horigzontal roof-
lights are probably a little severe (dealt with in table III).

Because dirt accumulates gradually, it becomes necessary to
base lighting design on an average-through life "Service Value" of
illunination.

d) Partial obscuration of the sky external obstructions. External
obstructions such as opposite buildings or trees greatly affect the

amount of daylight entering through vertical or near-vertical win-
dows. The extent of external obstructionaug%%%§¥ressed by an arigle
above the horizontal of a line joining the top of the obstruction .
to the centre part of the window obstructed. For the simple method
of design discussed in 1.2 certein simplifying assunptions will have
to be made, e.g. the outlines of the opposite buildings are assumed
to be horisontal and of infinite extent parallel to the plane of
the window. Where the obstructions do not fulfil these requirements
an estimate will have to be made of the equivalent horizontal ob-
struction of infinite length, (dealt with in fig. 1, and implied in
the diagrams.

e) The reflectance of main interior surfaces. The amount of intermal
reflected 1ight (and hence the daylight factor) is greatly affected
by the colours on main interior surfaces - particularly the ceiling,
(dealt with in section 1.2.1.3.).

1.1.5. C.I.E. Standard Overcast Sky -

It may be appropriate to conclude this introductory account of the
principles of daylight design with some notes on the C.I.E. Standard
Overcast Sky and the reasons why it has been adopted as the basis for
the present method.
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It should be noted that the values of external reference
illumination given in Figure 6 are not based on any particular
type of sky, they are values which are the cumulative result of
what actually happens at any latitude while the sun is obscured,
i.e. the sky may be partially or completely overcast or the aun

may just be behind a cumulus type of cloud.

mom
Nevertheless the type of sky existing at any onev¢ gnes exer-

cise an important influence on the daylight factor for a given set
of conditions. This is due to the fact that the relationship be-
tween the external illumination from the whole of the sky and the
sky luminance as seen through windows or rooflights (which in turn
affects the (rount of light entering a room); depends on the lumi-
nance distriouticn of the sky.

Until a few years ago it was customary to oversimplify this
problem by assuming the sky, fcor design purposes, to be of uniform
luminance both in altitude and eziwmuth. However, in practice not
only the clear sky, but tuic completely overcast sky as well, have
a non-uniform luminance distrihution. In fact, at the zenith the
overcast sky is three times bright:rihan near the horizon. For this
reason it is preferuble and has ncw be-ome accepted practice to
base daylight design on a sky which, though of uniform luminance in
agimuth, varies in luminance between hcrizon and zenith.

Since the design conditions are those which have already been
described as "tolerable minimum conditions" the obvious type of
sky to select is the completely overcast one which in many (but
not all) climates is likely to exist at a time when these tolerab-
le ainimum conditions prevail. Using the coupletely overcast sky
as the "design sky" has the added advantage that the small azimut-
hal variations of its luminance for a given u..:tude above the
horizon can readiy be neglected. This would be impossible if a
dark clear ciy ha1 becn chosen as the design sky. Its luminance
distribution depends on the actual position of the sun in the sky
and varies both with altitude and azimuth. Horeover, the clear sky,
however dark it is assumed to be, never really presents a true mi-
nicvum condition, since direct -nd reflected sunlight are nearly
always present to sugmert the internal illumination received froam
the sky.

In 1355 the C.I.E. adopted :ne following cquation as repre-
centing the luminance distribution of the coumpletely overcast sky:
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- 1 + 2 8in O

LO Lz° 5

where Lo = luminance at angle O above horizon,

L, = luminance at zenith (0 = 90°) and

0 = angle of altitude above horizon,

Selecting the completely overcast sky as the design sky for
daylight calculations is therefore mainly a matter of convenience;
but it is possible to justify its general use, even in very dry
climates where a completely overcast sky is rarely seen. The point
is that even in buildings with vertical glazing, daylight factors
under an overcast sky will be significantly lower than under a
clear sky providing the same external hérizontal illumination.
This is due to the clear sky having an inverted luminance distri-
bution compared with that of the overcast sky: the clear sky 1is
much brighter near the horizon than at the zenith. Thus the use
of the overcast sky as the design sky introduces a mergin of safe-
ty into the design of the vertical fenestration of buildings which
are to be erected in dry climates. This safety wargin is important,
since in such climates windows will frequently be provided with
permanently fixed means of sun control. These naturally affect
considerably the amount of daylight entering the building.

With horizontal or near-horizontal rooflights, daylight fac-
tors will be lower under a clear sky than under an overcast one
that produces the same external reference illumination. However,
from 2 practical point of view, this is not very important, first-
ly because in any case, the sun will be shining on the rooflights
when the sky is clear, and true minimum conditions are thus not
likely to exist. Secondly the use of horizontal or near-horizon-
tal rooflights in a dry climate would amount to poor design be-
cause of the large amount of solar heat that the rooflights would
adnit into the building.

To sum up: As there are so many other variables that have to
be taken into asccount in daylight design, it is difficult, if not
impossible to expect simple routine methods of design to cope with
all possible external conditions. What is needed is a well-defined
source of daylight producing, for a selected period of time, valu-
es of external horizontal illumination which will not fall below
a certain minimum. It is for thie resson that the coumpletely over-
cast sky with its luminance distribution as adopted by the C.I.E.
125 found wide acceptance as the "design sky".

Documents

RI GHT Inte to mm ssion on |l lum nation

Co
Li EHHgéﬂL'W'ﬁﬁ‘ﬁb@' 'g MoH&REI i ng Services


http://www.avadocuments.com/doc/cie-16-1970
http://www.avadocuments.com/doc/cie-16-1970

CIE IL ?Uill 500kLLuU5 DDDGIHE ?;; ||
-16-
1.2 DAYLIGHT DESIGN DATA - GENERAL

This section introduces practical methods of calculating day-
light based on the general prjinciples introduced in the previous
sectione. It also explains certain correction factors which have
to be applied to the calculations for the five distinct types of
buildings, discussed in iater sections, as follows:

(a) Ordinary single or multi-storey buildings with flat cei-
lings and vertical windows in one wall (unilateral light-
ing), Section 1.3.

(b) Ordinary single or multi-storey buildings with flat cei-
lings and vertical windows in two opposite walls (bila-
teral lighting), Section 1.3 also.

rogﬁg
(c) Buildings with skylightsin flat and pitched; Section 1.4.
(d) Buildings with sawtooth roofs, Section 1.5.

(e) Buildings with monitor roofs (single, doudble and repe-
titive ridge~type and flat-roof monitors), Section 1.6.

The design diagrams which refer to vertical windows (cases a
and b) give minimum daylight factors. With unilateral lighting
this minimum daylight factor is assumed to be 2 ft. or 60 cm. from
the rear wall on the centre line of the window wall. In the case
of bilateral lighting the minimum daylight factor quoted is loca~
ted at or near the centre of the room. In both cases the daylight
factor is measured in a horizontal plamne 3 ft. (90 cm) above the
floor. As explained in section 1.3 the window 8ill is also assumed
to be at this height.

The design diagrams for buildings with rooflights cases ¢, d
and e) refer to average daylight factor, again measured in a hori-
zontal plane 3 ft. (90 cm) above floor.

This distinction between minimum and average daylight factor
is necessary because in rooms that are 1lit by vertical windows the
daylight illumination falls off rapidly as the distance from the
window increases and thus the daylight factor at points remote
from the windows inevitably becomes the critical design figure. On
the other hand, in buildings employing properly designed rooflights,
daylight illumination is reasonably uniform and thus the average
daylight factor over the whole working area becomes the representa-
tive figure.
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In every instance the daylight factors quoted in the diagrams
refer to the empty room or building. Partitions running parallel
to the windows can considerably reduce the amount of daylight ava-
ilable behind them., Normal office furniture, such as desks and
chairs, will not affect the daylight level to any eignificant ex-
tent. The same applies in factories to machines and equipment not
exceeding about 5 ft. or 1.5 m in height. Equipment of greater
heights is, of course, likely to obstruct quite considerably the
amount of daylight reaching the reference point. The same applies
to cranes and overhead duct work in buildings with rooflights.

As mentioned in 1.1.4 external obstructions such as opposite
buildings, trees, etc. greatly affect the amount of daylight rea-
ching vertical windows. For this reason the diagrams dealing with
unilateral and bilateral vertical fenestration take into account
obstructions of varying height. The extent of the external ob-
structions is expressed by the angle a between the centre of the
window and the outline of the opposite building. (See Fig. 1).

Space for fig. 1

External obstructions affecting rooflights are couparatively
rare. Therefore no provision has been made for them in the design
diagrams dealing with rooflights.

Except in the case of monitor lights the diagrams do not make
allowance for external sunbreaks, such as fixed horizontal over-
hangs or vertical louvers. The extent to which such sunbreaks af-
fect the daylighting indoors depends on their dimensions as well
a8 their design and also varies greatly with room size. It is the-
refore impossible to predict with any degree of certainty the los-
ses caused by external sunbreaks. For methods which are capable of
handling the effect of sunbreaks on interior daylight see Part II
of this Guide.

Where tinted glass is used to control sun or sky glare, this
can be readily taken into account provided the transmittance of
the tinted glass is known.

1.2.1. Correction Factors

A few of the variables are not taken into account in the Day-
light Design Diagrams and must be allowed for separately by wmulti-
Plying by appropriate correction factors.

Documents

O(PYRIGHTInternto mm ssion on |l lum nation

nal Co
Li cehseaupyent aestitralilomSHanEli ng Services o o


http://www.avadocuments.com/doc/cie-16-1970
http://www.avadocuments.com/doc/cie-16-1970

CIE b 70 B 900b145 0000194 537 IN

-18-

In all caeses, allowance must be made for:

(a) The transmittance of the glass (if this is less than 85%)
when clean.

(b) The average loss due to dirt accumulation on the glass
between cleanings.

In the case of rooflights, allowance must also be made for -

(¢c) The mean reflectance of interior surfaces (if this differs
substantially from 20%).

Correction factors to allow for points a), b) & ¢) are gi-
ven in Table II, III & IV below.

1,2.1.1. Transmittance of Vindow Glass: The design diagrams take
into account the losses caused by a single pane of clean, clear glass
(assumed to have a diffuse transmittance') of 85%. In the case of
double glazing or with other types of glass such as heat-absorbing
glass, grey or tintet glass, or acrylic plastic materials, special
allowance will have to be made for their lower transmittance, the
amount depending on the properties of the material employed. (Such
data is usuzlly obtaiunable from the manufacturer or supplier).

Table II
NOTE: The diagrams apply Correction factor to be used if the
to windows and rooflights glazing has a diffuse transmittance
with non-diffusing glazing of less than 85% when clean.
materials, except in the spe-
cial case of horizontal, or Diffuse Transmit- Correction
 near-horizontal rooflights tance+) of Glass Factor
(See 1,1.4a) 80% 0.95
' 70% 0.8

60% 0.7

50% 0.6

40% 0.45

30% I 0.35

+

) Failing at present an intermational agreement on the standardi-
sation of measurement or calculation of the transmittance of light
through a window pane this document applies the diffuse transmittane
ce (i.e. the transmittance for diffuse incident Iight) and the va-
Tues given in table IT are based on this (and rounded off). Trans-
mittances based on other definitions may differ slightly from the
diffuse transmittance but the use of such would hardly affect the
results but immaterially, especially regarding the limite
of the wmethod itself. ‘DEtitiEnts
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1.2.1.2. Effect of Dirt hccumulation on Windows & Rooflights: Allowan-
ce will have to be made for likely dirt accunulatbn on windows between
cleanings. This depens on (a)the angle of slope of the glass, (b) the
location of the building, i.e. the amount of dirt to be expected to
settle on the outside window surface, and (¢) the class of industry,
i.e. the amount of dirt that will settle on the inside surface of the
glass. The allowance to be made will also depend on the cleaning cycle.
¥here cleaning is done every six months the dirt correction factors
listed in Table III epply: ’

Table III

Correction factors to allow for dirt accumulation.

i Class of | fngle of slope (measured to the
Locality Industry | _horizontal)

90° - 75° 60° - 45° © 30° - 0°
Country or Outer- Clean 0.9 0.85 0.8
Suburban fLrea Dirty 0.7 0.6 0.55
Built-up Clean 0.8 0.75 0.7
Residential Area Dirty 0.6 0.5 0.4
Built -up Clean 0.7 0.6 0.55
Industrial Area Dirty | 0.5 { 0.35 0.25

oomg
1.2.1.3. Reflectance of Interior Surfaces: In side-lgtvwith vertical
windows the following reflectances have been used:

Ceiling 70%, Walls 50%, Floor 15%

These reflectances represent average conditions of good interior de-
gign for offices and clean workshops. They refer to an off-white ra-
ther than a white ceiling, fairly light walls and a rather dark floor.
Since penetration of daylight into rooms lit by side windows is great-
ly dependent on having an adequate reflected component, it is iwpor-
tant to use light colours of this kind.

However, in factories lit by rooflights (where lighting
is in any case more uniform) lower reflectances will often be employed.
The diagrams in sections 1.4-1.6 assume that the interior surfaces of
the building have an average reflectance of 20%. Average reflectance
is obtained by taking the individual surfaces such as floor, roof,
walls and glass areas and finding the products of their reflectance

Documents

RI GHT Inte to nm ssion on |l lum nation

Co
Li EHHgéﬂL'W'ﬁﬁ‘ﬁb@' 'g MoH&EREN i ng Servi ces- --


http://www.avadocuments.com/doc/cie-16-1970
http://www.avadocuments.com/doc/cie-16-1970

C(IE 1t 70 B@ 900blu5 0000196 302 WA
-20-

and their areas, then ed-ing these products asnd dividing their
sum by the area of the wiole i:terior. Thus, if Ap, Ag, Ay and Ag
represent the are-n of = 5f, ;'l1azing, walle 2 floor respective-
1y a.ndRR, RG,RWa:id RFtheir corresponding reflectances, the avera-
ge reflectance Rav will be:

" ) AR RR + ﬁG RG + Ar Rw 1 AF RF

av AR+ AG + ﬁ% + ﬁF

If the average reflectance obtained in this way differs sig-
nifioantly from 20% a corresponding correction factor should be
used. These factors arc listed in Table IV.

" able IV

Correction factors for average
reflectances differing from 20%
(Rooflit buildings only)

Average Correction
Reflectance Factor
15% 0.95
20% 1.00
25% 1.05
30% 1.10
35% 1.15
40% 1.20

1.3 INTERIORS LIT BY VERTICAL WINDOWS

The diagrams for determining daylight factor at a specified
reference point in rooms 1lit by vertical windows are based on the
assumptions illustrated in Fig. 2 and described below:

Position of Window Head: It is assumed that the window head is pla-
ced 12 in, (or 30 cm) below the ceiling. Other things remaining
equal the level of daylight in a room 1lit by vertical windows great-
ly depends on the distance between the window head and the ceiling.
Best penetration of light is achieved when this distance is kept

as small as possible but it is not often feasible for it to be less
than 12 in. (or 30 cm). This distance has therefore been selected
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and it can be said that it representa good practice without being
unduly optimistic.

Sill Height: This has been chosen as 3 ft. (or 90 cm) above the
floor. Provided that it does not rise much above the work-plane
level, 811l height has little, if any, influence on the amount of
light entering the window directly from the sky but can influence
the amounv of light which besomes available by reflsction from the
ground outside and from opposite buildings. From the daylighting
point of view, 8ill height should therefore be kept as low as pos-
sible, compatible with safety.

Width of Windows: This is expressed as a percentage of total room
length. 60% Wa, for instance, stands for 60% Window Width, and meens
that the width of the actual glass area used in the room amounts

to 60% of the room length. The design diagram for unilateral ligh-
ting (figure 8) takes into account window widths of 30%, 60% end
904 of room length. The design diagram for bilateral lighting (fi-
gurel2) refers to window widths of 60% and 90% of room length. It
is not difficult to interpolate between these to obtain results
for other window widths.

Space for fig. 2

Ceiling Height: The diagrams are valid for ceiling heights between
9 and 15 ft. (or 2.7 r. to 4.6 m).

Lenght of Room: This dimension is taken parallel to the windows.
Fig. 8 provides for room lenghts of (a) 20 ft. or 6 m and (b) 40 ft,
or 12 m (a) can be used for rooms 15 to 23 ft. (4.6 to 7.0 m) and
(b) applies to rooms longer than 33 ft. or 10 m. For room lenghts
between 7.0 & 10 m a mean value may be used.

Room Depth: This dimension, at right angles to the window wall is
expressed in multiples of the window height H above 8ill level and
is one of the two variables to be read off the design diagrams. The
other is the minimum daylight factor 2 ft. or 60 cm from tﬁgaa%ll
in the case of rooms lit by windows in one side only, and near the
centre of the room in the case of rooms 1it by windows in both
walls,

Reflectances of Interior Surfaces: As mentioned above, the follo-
wing reflectances are assumed - Ceiling 70%, Walls 50%, Floor 15%.
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1.3.1 Design Diagrams for Windows in one wall only.

There are four diagrams in this Section, viz. Figure 8, 9,
10 and 11.

Figure 8 is the basic design diagram. It refers to windows
glazed with clean, clear glass having a diffuse transmittance of
85%, and with no buildings or other obstructions to bloock the
view of the sky from the standard reference point. The latter is
located on a horizontal plane 3 ft. (90 cm) above floor level,
and 2 ft. (60 cm) from the rear wall of the room. The method as-
sumes that this is the worst 1lit part of the room, and therefo-
re has the minimum daylight factor. Figure 8 indicates the ma-~
ximum permissible room depth and amount of glass required to gi-
ve a specified daylight factor at this reference point. Conver-
sely, the chart can be used to determine the daylight factor
which will be available at the point in question when the room
has a specified depth and known quantity of glass (i.e. Percen-
tage Window Width). It should be noted that room depths are
expressed in multiples of window height above sill level, and
‘thus define the proportions of the room rather than its actual
size,

Figure 9 is an auxiliary chart which has to be used in con-
Junction with Pigure 8 when the view of the sky is obscured by
external obstructions seen at an angle of elevation a when viewed
from the centre of the window (see sketch in Section 1.2). In
such cases, the basic daylight factor figure obtained from Figure
8 must be wmultiplied by an appropriate correction factor read
off the chart in Figure 9.

Where necessary, other correction factors must be applied to
allow for the effect of dirt on the glass, and for the transmit-
tance of the glass itself, as explained in Section 1.2.1.

Figure 10 is another auxiliary diagram which need only be
used when it is desired to know something about the daylight fac-
tor in the better lit parts of the room nearer to the window.
Figure 10 gives the distance from the window at which daylight
factor will be twice the value obtainable at the standard refe-
rence point near the back of the room; i.e., twice the minimum
value calculated with the aid of Figures 8 and 9.

Figure 11 is similar to Figure 10, the only difference
being that it gives the even smaller distance from the window at
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which the daylight factor is feocur times the minimum value calcu-~
lated with the aid of Figures £ and 9.

Whew. a visual (48K lequiico wuie il than is available
near the back of the room, the problem can sometimes uc Z—~-~"~ome
by mceving the task closer to the window. Figures 10 and 11 enable
this possibility to be assessed, after the minimum daylight fac-
tor at thu standard reference point has been determined.

1.3.2. ccign Diagrams for Windows in Opposite Walls (Bilateral
Lighting)
There are six diagrams in this section, viz. Figures 12 to
17, inclusive. These are basically the same as those used for
windows in one wall only (Figures 8 to 9); the only essential
difference being that the reference point is now near the centre
of the room, midway between the window walls.

Figure 12 correspunis to Figure &, and relates building
depth and amount of glass to the daylight factor at the reference
point near the middle of the room.

Figures 13 and 14 give corrcction factors with which the
minimum daylight factcr, obtained from Figure 12, has to be mul-
tiplied to take into accouut the inrluence of any external ob-
structions. Figures 13 and 14 tuus correspond‘to Figure 9 in the
previous section, but are more complicated because there are two
obstruction angles to consider instead of only one. Various com-
binations of angles in the O to 40° range are considered.

Figures 15, 16 and 17 indicate distances from the window
at vhich twice the minimum daylight factor that existis at the
centre of the room will be available; they correspond to Figure
10 in the previous section. Note that in the case of bilateral
lightins there will be two positions (on either side of the
reference puint) at which the D.FP. is twice that at the referen-
ce point. Since angle a always refers to the obstruction angle
at the window from which the distance is measured, it is easy
to distinguish between the two points.

1.3.3 Method of Use

The methud of using the window charts and auxiliary correc-
tion factor tables depends upon the information available and
required; e.g., the maximum permissible room depth that can be

Documents

COPYRI GHT I nternational Conmission on |llumnation

Li cEhslegupient Aeeva T'%ﬂﬁﬂgﬁ ling Services


http://www.avadocuments.com/doc/cie-16-1970
http://www.avadocuments.com/doc/cie-16-1970

CIE 1k 70 9006145 0000200 b3 WM

-24-

allowed if a specified daylight factor is to be achieved at the
standard reference point, or the minimum illumination level avail-
able at the reference point for a specified percentage of day-
time working hours in a building at a particular latitude.

The relationships between the relevant charts and Tables
have therefore been set out in two summary sheets, one for Uni-
lateral and the other for Bilateral lighting, placed at the be-
ginning of the relevant set of design diagrams. These will make
it easy for the user to set about extracting any required item
of information, provided that the rest of the required data is
available. Some illustrative examples are worked out in sections
1.7.1 and 1.7.2.

1.4 INTERIORS LIT BY SKYLIGHTS

Here we are no longer concerned with the illumination ob-
tained at any specific point in the interior but with average
value over the whole of the working plane assumed to be 3 ft.
(90 cm) above the floor. To make this average value meaningful
it is necessary to achieve a reasonably even level of illumina-
tion in practice, and a uniformity ratio of up to 3:1 is accep~ -
table for most purposes. Uniformity is edsier to achieve with
the aid of skylights than with other forms of rooflight, hence
skylights are often chosen when uniformity is particularly im-
portant. A uniformity ratio of 2:1 can be achieved by ensuring
that the distance between centre of rows (or continuous runs)
of skylightas, and also between individual skylights in rows is
not more than twice the height of the skylights above the hori-
zontal working plane. Similarly, the distance between adjacent
walls and centres of skylights should not exceed one-half the
above distance (see Fig. 3). Closer spacing will, of course,
further improve the uniformity ratio; when a single row (or
continuous run) of skylights is used in each slope of a pitc-
hed roof, uniformity will be improved if the rows are placed
slightly cléser tg the valley than to the ridge of the roof.

Space for fig. 3
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