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DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH

COMMITTEE ON THE LIGHTING OF BUILDINGS

To THE BuirLpinc REesearcH BoARD:

ENTLEMEN, We, the Lighting of Buildings Committee, beg leave to
present a Repurt on the inquiries which we Wereinppmntecl by you, in

February 1942, to undertake with the falluwmg terms of reference:

i. To review existing scientific information and practice in this country and
abroad on the lighting of buildings.

ii. To make recommendations for practice in post-war hu:ldmgs.

iii. To make such recommendations for further research as may suggest
themselves in considering (i) and (ii).

We have held twenty-four meetings. In addition there have been separate

meetings by two sub-committees which were appointed, one to study Natural
Lighting and the other to study Artificial Lighting, who have been responsible for
the preparation of much of the material in this Re :
* We have made a study of the general principles of lighting and have considered
in detail the lighting of dwellings and schools. In view of a request from the
Ministry of Works to present a Report at an early date, it has not been possible to
complete a detailed study of other types of buildings at this stage.

SOURCES OF INFORMATION

In fulfilment of our terms of reference we have reviewed existing published
information and in addition have taken evidence from a number of experts and
bodies having special experience in different directions.

Our attention has been drawn to the fact that there may be special conditions
which apply to practice in Scotland and this has been kept in mind during our work.

e have invited a number of bodies to present evidence and the following is a
list of those which have done so:

British Electrical Development Ass::aciatiﬂn]

Electrical Contractors’ Association Inc. A :
Electric Lamp Manufacturers’ Association ~The]:'gt;tmg Ef %;"reumgﬂ"
Electric Light Fittings Association J e e S Sy =
The Illuminating Engineering Society

The Institution of Gas Engineers o Y
The Society of Women Housing Managcrs} = U e B

In addition the following individuals were invited to present evidence:

P. V. Burnett, Esq., F.R.I.B.A., who, while a member of the Committee, was
invited to give evidence in his personal capacity.

H. E. Dance, Esq. "

F. Jackman, Esq., A.R.I.B.A.

A. R. Maxwell-Hyslop, Esq. i
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THE LIGHTING OF BUILDINGS

A REPORT BY THE LIGHTING COMMITTEE OF THE BUILDING RESEARCH
BOARD OF THE DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH

GENERAL SCOPE OF THIS REPORT

1. Tue Report opens with a brief discussion of the principles of lighting and
vision and of their influence on design by discriminating between those factors
in_lighting which, on the one hand, can be measured and prescribed with
relative precision, such as quantity of light, brightness, etc., and on the other
hand those factors which can only be expressed qualltatwely, such as light dis-
tribution or contrasts. The qualitative factors are as important for good lighting
as those which can be readily measured and specified, but they sometimes tend
to be forgotten because it is not possible to specify exact requirements. These
factors which are concerned with quality of light (as opposed to quantity) are
discussed in Part I (paragraphs 2 to 18).

Part II of the Report explains the methods of measurement which have been
evolved and are recommended for appraising lighting—both natural and artificial.
It discusses at the same time principles of design for daylight (including sunlight)
and artificial light (paragraphs 19 to 105). Whilst the methods and principles
used for artificial light are well known and in constant use, those for natural light
are far less established, although well founded. The [{cpun, therefore, deals with
design methods for natural lighting in considerable detail, and also discusses the
important question of the way in which the development of a site for buildings
influences the effectiveness of natural lighting in the rooms.

These considerations are closely connected with those of building height and
population density, and have a bearing on the problems of town planning.

tailed and precise standards ol natural and artificial lighting for dwellin
are put forward in Part III (paragraphs 166 to 212) in a form which could be
translated into Codes of Practice.

Part IV (paragraphs 213 to 269) deals similarly with the lighting of schools to
which, of course, the whole of Paits I and II also apply.

The Report ends with short sections upon lighting education (Part V), and
future work (Part VI), followed by thirty paragraphs embodying our summary
and conclusions.

PART I. LIGHTING AND VISION
GENERAL

2. Appreciation of environment is very largely determined by the skill with
which a designer exploits the possibilities of light and the behaviour of the eye.
Light is of primary significance in architecture and an element in the refinement
of all its parts. It is instructive to note how designers, in the past, working within
the framework of accepted forms, refined these stage by stage by careful observa-
tion. Windows were studied until they combined the right lighting with charm
of appearance. The daylight illumination of great rooms and halls was often
beautifully developed to excite some special quality such as spaciousness or
dramatic character.
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THE LIGHTING OF BUILDINGS

3. To-day the state of refinement is less advanced. Changes in architectural
" form are occurring, not always for the better, and many of the arrangements for
natural lighting are, so far, rough and cxpenmental The full potentialities of
artificial lighting have not yet been realized, and though some of the best in-
stallations now seem very good, they may appear crude by to-morrow’s standards.
In a great many homes and work-places, both quantity and quality of lighting
are of a very low standard. Such conditions militate against the health, comfort,
and efficiency of the people, and it has been our first aim, therefore, to suggest
measures to prevent their continuance. But designers should attempt much
further refinement of design than is represented by a mere set of minimum
standards. We have set out, therefore, the fundamental principles of lighting and
vision, and illustrated their operation with examples.

PRINCIPLES OF LIGHTING AND VISION

. The most important of the principles of lighting and vision which concern
design relate broadly to the amount of light and its quality, particularly in relation
to glare and contrast—including light and shade—and also colour.

CONTRAST

. Good contrasts of colour or brightness (including light and shade) are desir-
able for satisfactory visibility, because our eyes tend naturally to focus on a good
contrast. They can, however, be too strong, and the result is then tiring and
confusing.

Contrasts as affected by the direction of light on the central object ot attention
deserve a special note. Light coming only from one direction develops shadows
which contrast strongly and sharply with'illuminated parts. This is sometimes
found unpleasant in itself, and may be deceptive in industrial work. On the other
hand, light coming more or less equally from a number of directions often gives
too little contrast and destroys clarity of shape. It is usually best to have a
predominance of light from one direction, with a proportion from another or
from general diffusion.

GLARE

6. The object t‘eqmrmg our attention should, as far as possible, be the brightest
thing in view, for our eyes then turn naturall:,r to it and adjust themselves to that
brightness. If something else is brighter, then a conscious effort is required to
concentrate on the object of attention, and our ability to see it will be reduced
because our eyes will be adjusted for the brighter area. In its more intense forms
this effect is called glare, and the extent of the distraction and disability it causes
depends on the size of the glare source, its relative brightness, and its proximity
to the normal lines of vision. The glare source may be the whole background
around the object of attention or merely a localized view of the sky or an exposed
lamp. Dangerous consequences, such as accidents in factories, can be caused by
serious cases of glare. Less aggravated cases cause annoyance and discomfort.
In very mild forms, such as the sparkle of moving water or the glitter of a glass
chandelier, h{:-wever it may give a pleasant reaction, and effects like these might
be emp]-:rj.rﬂd to gﬂnd purpose by a designer.

COLOUR

7. Coloured objects and materials owe their appearance to differences in their
powers of reflecting light from different parts of the spectrum, Saturated colours—
r.e. those which are very strong—such as bright reds, yellows, blues, and greens
reflect less than their corresponding unsaturated colours, which are diluted with
white. The appearance and brightness of any coloured object will also be affected
by the proportion of that colour emitted by the source of light. For example,
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LIGHTING AND VISION

blues and greens appear brighter in daylight than under ordinary incandescent
light, because daylight contains a higher proportion of their colours.

AMOUNT OF LIGHT

8. Acuity of vision improves with increasing illumination, and if the other
conditions for seeing are good, this improvement can be continued up to very
high levels of illumination. Our eyes do not respond equally to equal changes
in illumination, but rather to equal proportional changes. If it is necessary to
add one foot-candle to an existing foot-candle for a certain improvement, then to
ten foot-candles it will be necessary to add not one, but another ten to secure the
same apparent improvement. .
This is reflected in the sizes of lamps sold, e.g. 25, 40, 60, 100 watts and so
on, rather than, say, 25, 30, 15, and 40. It also affects the way illumination is
re nted graphically in this Report. If an arithmetical scale is used, as on the
left diagram in Fig. 1, then a curve varying between 1 and 2 units will not bear any
resemblance to a curve varying between 10 and 20 units, though the differences

20 N mm: RS —e——————
.Ff \‘k s R e
f' E‘ 500
e - 200
7 M
10 < o e
E: ) e
5
20
o s /\_
] -0 -
Fig. 1.

will appear equal to the eye. A logarithmic scale will correct this, because equal
proportional changes are then represented by equal distances: 7.e. the space
between 1 and 2z is the same as between 2 and 4 or between 10 and 20. Thus
the curves on the right-hand diagram will more accurately represent comparative
conditions as they will appear to the eye.

This affects also the distribution of illumination. If one is free to move to
the best light, there is no difficulty; but if, as in schools and factories, the working
positions are fixed, then each should satisfy the principle that it should be, for
the person concerned, as bright or brighter than anything else in view. The
distribution of light should be sufficiently uniform, therefore, that no one will be
conscious of significantly brighter areas around him. A significant variation will
usually be one of more than s0-100 per cent.

THE INFLUENCE OF PRINCIPLES OF LIGHTING
AND VISION IN DESIGN

9. The bare statement of these principles will not provide the designers with
any adequate idea of the numerous and subtle ways in which their operation
influences design. We have, therefore, taken some examples from building practice
and discussed them to show how vision and illumination play a part in their
development.

9



THE LIGHTING OF BUILDINGS

10. The pleasant lighting in Georgian and some mediaeval ouildings is frequently
a matter of comment. These are not always generously lighted, and might even
appear uncomfortably dark were it not for the excellent seeing conditions usualt;ﬁ
provided. An important factor in these is the design of the windows, often
and rather narrow with deep reveals (Plate 1). The height results in gno-d distri-
bution of light, while the deep reveals, in conjunction with the limited width, cut
off glare from the eye. Freedom from glare or from the strong contrast of sky seen
through a window in a dark wall enables the eyes to adjust themselves to higher
levels of efficiency, so that these moderate illuminations may not only appear
adequate, but in fact very comfortable.

Deep reveals also provide a gradation of tone from the interior darkness to
the light outside, so that contrast is further reduced. Probably the best windows
in this respect are the mediaeval types, because they are splayed both inside and
out, and therefore give a gradation of tone rather like that on a cylinder. The
gradation is often furthered by suitable mouldings. Georgian windows do not
usually have the outer splay, but the tone of this part of the reveal is enhanced l‘.']"
rendering it, or painting it white.

11. Even in very good rooms of these types people who sit facing 'a dark wall
perforated by windows will find that there 1s an uncomfortable contrast. This is
particularly true of rooms lighted from one side only. An example of this was
seen in a Georgian room with windows on one wall and with the window wall
itself illuminated from the opposite side of the room by fluorescent tubes giving
light of a “daylight” quality. There was no sense of over-strong contrasts, an
anyone sitting directly facing the windows found no discomfort or difficulty in
seeing. When the artificial lighting was turned off conditions sharply altered; the
contrast of windows with dark wall areas between gave rise to typical sensations
of glare, and anyone facing the window found it difficult to see details of persons
a few feet away across a table.

Contrasts in curved or bowed window walls are often relieved because there
is some opportunity for direct or reflected light coming through the windows to
find its way on to the wall surfaces between them.

12. In modern rooms with light decorations lower contrasts between inside and
out would generally be expected. They still appear to be too strong, however,
partly because in modern thin walls there is so little reveal that there is not much
chance to grade tone values. This excessive contrast led to experiments with
louvres for daylighting (apart from sunshine control) which are sometimes placed
vertically, sometimes horizontally, and often both ways, like a grid across the
window. In some respects they no doubt serve the purposes formerly served by
the deep reveals, but the results are not always pleasing, particularly when they
break the view.

Another modern solution of the problem is found in the practice of running
the glazing to the ends of rooms to meet the internal return walls; this avoids
having the window framed in a relatively dark surround, for the return wall then
takes the place of the reveal, and across it the light fa]]s in evenly graded tones.
It seems to be an adv:antage to have some part of the reveal outside as well as
inside, perhaps so that the gradient of tone values 1s as gradual as possible.

13. Contrast also plays a part in determining how well one sees through a window.
In some respects this is best illustrated by considering the case of an observer
outside looking into a building. A window with window bars shows up as a grid
across a dark void. If the grid is light and close, the chances are that the contrast
will be strong enough to induce the eye to focus on it involuntarily, and difficulty
will be experienced in seeing into the rooms. The architect’s treatment of
fenestration in this respect should, therefore, be qualified by the effect he wants
to produce on the onloocker. Sometimes he will wish people to be able to see
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LIGHTING AND VISION

into the building, and to develop a sense of “transparency’ in glazed screens:
contrasts would then have to be kept low, by dark window bars or by adequate
lighting in the interior. If he merely wishes the window to count as points of
dark emphasis, he would again use dark window bars. On the other hand, if it
is to be his deliberate aim to reduce visibility into rooms, or to give emphasis to
the details of fenestration, high contrast will be desirable.

14. Light walls and decorations are commonly stated to make a room appear
larger, and it is interesting to recall that fifty years ago the opposite was thought to
be true. A Victorian writer in a book written on the Art of Housekeeping,' says
that *“. . . a dark wall . . . enlarges the apparent size of the room. . .."” Such
contrasting advice suggests that perhaps the true functions of either course are
not fully appreciated. If apparent size is in fact the aim, one might expect the
Victorian adviser to be near the mark, because dark tones are certainly less obvious
than light ones and therefore must contribute to a sense of recession.

Dufton describes a case in point [The Builder, Vol. 162, 13th February 1942
(Letter to the Editor)]. A fairly large room with a low ceiling was decorated in
light cream, yet seemed oppressive. It was redecorated, using a matt black
ceiling together with an optical illusion to give the impression of a low wvault,
and it is reported that the sense of oppression was removed. There is no reason
to doubt that the appearance of recession one would expect from any surface of
such low brightness contributed materially to the success of this experiment, and
in fact it seems reasonable to suppose that light surfaces, rather than apparently
enlarging a room, would make its shape more obvious, espccin]l}r by bringing out
the subtle changes in tone values which indicate the change from one plane to
another.

One well-recognized advantage of light decorations is the value of reflection,
which, with artificial lighting systems in particular, makes an important difference
to the illumination of a room. Another, less obvious, point concerns the relation
between the brightness of the light sources and of the decoration, and brings in
once again this matter of contrast. The modern artificial source of light is usually
strong by comparison with older types of equipment, and when put into a dull or
darkly decorated room the contrast may make it seern much too bright. In this
respect light decorations can be used to lift the whole tone value of a room to a
level more in keeping with the brightness of a strong source, and will serve also
to reduce contrasts with windows. On the other hand, if a room with dark
decoration such as panelling has to be lighted, some caution has to be exercised
to secure adequate illumination while avoiding harsh contrasts in light.

15. Proper decoration has also a specific contribution to make to working
efﬁ-::iency Machinery, for example, is now sometimes coloured to provide restful
%raund effects, and to clarify the motion of many parts. Warning guards
evers are pa:lnted in saturated hues of red, bright orange or yellow to draw
attentmn to them: walls, and even floors, are trf:ated in medium or light tones of
colours suitably adjusted to give relief and relaxation to the eyes, and to provide
suitable contrasts with the decoration of machines and surrounding features,

16. Colour for the general decoration of rooms is commonly the subject of
contradictory statements. Some have advocated warm colours in northerly rooms
and cool colours in those which face south to compensate for the exposure. Other
designers point to the fact that the light is then badly suited to bring out the
qualities of colour in the decoration, north light having somewhat more blue in
it than south light. We would hesitate to be dogmatic, and there is a suggestion
of conflict between the psychological and the physical. Interested designers could
usefully experiment on this matter.

! Haweis, H. R., The Art of Flouseheeping, pub. 188q.
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THE LIGHTING OF BUILDINGS

17. In artificial lighting systems totally indirect systems were thought at one
time to have great advantages for illumination. Referencg was made to the ex-
cellent distribution of light and its shadowless quality. In time, however, it was
found that people did not always like unrelieved indirect light; it seemed
“uninteresting’’ for shapes were poorly defined; and sometimes it was termed
“soporific.” It was often expensive. Usually it cuts across a basic principle of
illumination, for the ceiling rather than the object of attention is likely to be the
brightest thing in view.

Wholly direct lighting, too, may have disadvantages. The poor illumination
of the ceiling can create a *‘gloomy’’ impression to occupants, and give rise also
to unpleasant contrasts between the ceiling surface and the lights themselves.
Many examples of this can be found in industrial buildings, public halls, and so
on, and it is likely to be the case with lay lights. Direct lighting from too few
sources gives rise to harsh shadows.

A combination of direct and indirect lighting should generally be the aim;
i.e. there should be a component of direct light to give interest and clarity of
shape to objects and people in the room, and some indirect light to ensure that
over-strong contrasts are avoided and that the full effect of the decoration is
obtained. This is sometimes done very well in restaurants, where each table has
a table lamp and the room has some general light as well. Similar conditions are
found in libraries; the British Standard studylF amp (Plate 5) can be recommended
as a good example of a light fitting based upon these principles.

18. Such examples as we have quoted might be continued almost indefinitely,
but our purpose will have been served if we have succeeded in establishing some
balance between this part of the Report, which deals mainly with quality, and the
sections which follow where the quantitative factors necessarily acquire some
prominence. What we hope mainly from the discussion so far, is that in all fields
of building practice designers will have an increased appreciation of the relation-
ship between the physiological behaviour of the eye and the nature of their designs.

PART II. METHODS OF MEASUREMENT AND
PRINCIPLES OF DESIGN

METHODS OF MEASUREMENT AND PRINCIPLES
OF DESIGN FOR DAYLIGHT

THE SEY AS A SOURCE OF LIGHT

19. For the purpose of daylight design, the sky is usually assumed to be a hemi-
sphere equally bright in all parts. In pracuce this is never exactly true, but it
is nearest to being true on those days when it matters most, namely, when the
sky is overcast and the general illumination is low. Even under these conditions
in this country the south sky is probably twice as bright as the north ! and the
zenith lighter than the horizon, but the assumption provides a satisfactory and
workable basis for design.

THE MEASUREMENT OF DAYLIGHT

20. The daylight at a point indoors is usually measured, as in fact it is appraised
by the observer, as a percentage of the total light available outdoors under the
unobstructed sky, the unit being the davlight factor, abbreviated d.f. Absolute
units such as foot-candles are impractical for daylight design because of the con-
stant variation of the actual intensities of daylight. A daylight factor of 1 per cent

! Ilumination Research Technical Paper No. 17, Seasonal Fariations of Daviight Illumina-
tion (H.M. Stationery Office).
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DESIGN FOR DAYLIGHT
signifies that at the point of measurement the illumination is 1 per cent of that
W would be obtained if from that point the whole hemisphere of sky could be

seen. Measurement is usually on a horizontal plane, for which a working plane
height of 2 ft. g in. is assumed.

‘There are frequent references in this Report to daylight factors of o5, 1-0, and
20 per cent. It may be of interest, though generally unimportant, to know what
actual illumination in foot-candles these and other values represent in terms of the
British climate. This is shown on a table prepared for us by the National Physical
Laboratory, and given in Appendix I.

THE DESIGN OF WINDOWS

21. The best approach to the design of windows is probably through a description
‘of their lighting characteristics. Changes in illumination due to the different
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shapes, positions, and obstructions of windows all follow quite legical rules which,
somewhat surprisingly, do not seem to have been described previously for designers.
A knowledge of them alone ought to go far towards ensuring good design practice.
In the following paragraphs, therefore, we attempt a picture of the performance
of windows.

22. First the method of graphical presentation should be described. :
Daylight coming through a window is represented on a cross-section drawing
by a curve, the vertical scale for which is the daylight factor and the horizontal scale
the penetration. In Fig. 2 a typical curve for unobstructed conditions is shown,
taken on the centre line of the window. It begins high, at a daylight factor of
15 to 2o or 30 per cent, and drops in value quite smoothly as it moves into the
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26. A corner window has an effect which might not be expected without a little
thought. Within the area which is, as it were, enclosed by the window, the in-
tensities are sharply increased because a far wider expanse of sky is visible. Outside
this area, however, penetration is reduced, the illumination corresponds to what
would be provided by a window across the cpening, with a pointed hood overhead.
The broken lines indicate a window across the opening, and the approximate
position of the contour if that window was not obstructed by the hood. The
solid line represents the contour of the window as shown (Fig. 6).

Fig. 6.

27. The ordinary bay window provides a corresponding effect. The illumination
within the bay is very high, but the penetration into the remainder of the room
is poor. The broken line indicates where this contour would have come had the
window simply been across the opening. The bay is seen to be, by this com-
parison, an inefficient source of light for the room as a whole, for the glass area is
much increased and the illumination of the main room area reduced (Fig. 7).

FIE, Bi

28. A contour of a window which is obstructed by a balcony overhead has a slightly
reduced spread due to the fact that the obstruction continues either side of the
window. Whether or not it effects penetration depends on whether from any
given point in a room it adds to the obstruction of the sky. A hood may be designed
to reduce intensities near the window without interfering with the light further
inward. This is shown on the diagram; a projection to A would affect the light
at D but not at C, while a projection to B would reduce the illumination at both

points (Fig. 8).

29. When a window is raised so that its sill level is well above the working plane,
the peak illumination on the working plane is lower, but the more distant values
are improved. The sketch shows the same size window in three positions, and the
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as will be the case when, for instance, a continuous row of buildings stands opposite
a window—then in cross-section the maximum penetration of daylight will be
determined by a line through the top of the obstruction and the window head.
Where this cuts the working plane a line can be drawn from beyond which no sky
can be seen; this is termed the no-sky line, and for a parallel and horizontal
obstruction, the no-sky line will be parallel to the window, as shown. Then all
the daylight contours will come between this line and the window and those for
the lowest values of illumination will nearly coincide with it (Fig. 11).

No-sky lines can be drawn for any shape of obstruction; only simple geometry
is required to determine them.

)

MO-SKY LINE | —o e
NO-5KY LINE 2—=" -~ SECTION

NO-SKY LINE 3 —

Fig. 12.

32. A horizontal and parallel obstruction more quickly affects the penetration
than it does the spread of light. In Fig. 12 three contours are shown, one
each for a different angle of obstruction, as indicated by the three no-sky lines.
The penetration of the light is obviously sharply affected by the rising obstruction,
but the ends of the areas enclosed by the contours are drawn in to a lesser extent.

MO=SKY LINE. DIAGRAMMATIC PLAN

Fig. I3.

33. A vertical obstruction has the opposite effect. An external return wall is an
example; penetration is not much reduced, but the spread of light on one side is cut
off. In Fig. 13 two contours are shown, the solid one representing the obstructed
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DESIGN FOR DAYLIGHT
36. If the obstructions are strongly vertical, with well-marked breaks in the
sky-line, then the opposite effect can be expected. The vertical windows tend

more to a demarcation of the light into rather strong beams across a room , wherecas
the horizontal window gives a more uniform illumination (Fig. 16),

e

L] = 7,

Fig. 16. DIAGRAM SHOWING GAP IN OBSTRUCTION
AND POSITION OF WINDOW

METHODE OF ANALYSIS FOR WINDOW DESIGN

37. Although a knowledge of the characteristics of windows is in itself useful,
we have been concerned to find some method by which the actual design of windows
could be put on a rational basis throughout the building industry with little delay.
We have considered the principal methods of analysis which existed before we
began our work, as well as several new methods that have been submitted to us
by the National Physical Laboratory and the Building Research Station. Although
some of these are quite simple to use, nevertheless to make routine analysis of
quite a few windows in a building would remain a tedious task, and take a fair
amount of time. We finally arrived at a method which reduces the problem to

simple terms indeed. In brief, we propose to tabulate the performance of
windows so that their design, so far as the amount of light is concerned, is merely
a question of selection from Tables.

38. The National Physical Laboratory offered to prepare sample Tables for our
consideration.

39. The first type of Table which would be for use in conjunction with standard
windows gives the area within the contour and the depth and breadth of pene-
tration for each of three daylight factors, o'5 per cent, 1-0 per cent, 2-0 per cent,
under five different degrees of obstruction ranging from o°-60° at intervals of
15°. An allowance will be made for loss in light of the glass itself and due to
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dirt. Anexample of the proposed type of Table is given in Fig. 17. We recommend
that such Tabﬁzs should be included in British Standards, and it is hoped that
Tables of this kind will commend themselves to manufacturers as being suitable
for inclusion in catalogues.

WINDOWY TYPE

EZH/E2H
CIH/C2H
Overall dimeusions :—
-‘—‘I—- Height 5 14", Width 6° 64"
e s e — e Area 33-39 sq. fr.
Glass Area 25-16 sq. ft.

o

B

Allowance for loss of light through absorption, reflection, dirt, 20 per cent.
Values tabulated are for sill level. B and D are measured at sill level.

2 PER CENT 1 PER CEM 0:3 PER CENT
DAYLIGHT FACTOR DAYLIGHT F.FL':T'DH DAYLIGHT FACTOR

Angle of Depth’Brcadth Area |Depth| Breadth | Area |Depth| Breadth | Area

Obstruction | ft. fc. sq. fe. | fL ft. sq.fe. | ft. fr 5q. ft.
o® B1o | 1280 | Br-gz | 1098 | 16-10 | 13884 | 1420 2034 |220:84

15" 2aE 1250 | 7216 | 942 | 1596 | 116:60 | 11°60 | 107 17984

30° 561 11gh | 5270 | 669 | 400 98-2¢9 | 752 | 186 1121

45° 379 IT'IC 3304 | 434| 1380 4704 | 468 | 1686 G197

Hio® 223 9 G0 i7'34 | 2°55 | 12716 2438 | 2'74 | 1466 31'85

Fig. 17. TABLE OF CONTOUR DIMENSIONS
FOR VARIOUS DAYLIGHT FACTORS

The Mational Physical Laboratory is prepared to produce Tables of this kind at the
request of manufacturers.

40. The second type of Table resembles the first, but is primarily for the use ot
designers. It would contain the same kind of information as the first type but
the series would be in terms of a range of dimensions increasing by regular incre-
ments of 3 in. in height and 6 in. in width, The smaller height increment is
used because the height of a window is more influential than the width in the
lighting of rooms under normal conditions. The range would be big enough to
cover all the normal needs of practice.

In the publication of these Tables the method of use would have to receive a
brief description, and in that connection one point should be noted. The Tables,
in the form shown, are in terms of five different degrees of obstruction. In the
great majority of cases no difficulty should be found in deciding what the average
height of obstruction is, or will be, in a given case; roof lines which do not vary
by a total of more than about 20° can certainly be averaged without risk of appreci-
able error in practice, and by interpolation, the Tables ought then to give satis-
factory results. When the obstruction varies more than about 20°, i.e. 10° either
side of normal, then errors might become appreciable; wide and deep gaps in the
obstruction, for instance, obviously would result in better illumination than an
averaged figure for the obstruction would indicate, and similarly, a projection
well above the surrounding sky-line would give an error in the opposite direction.
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