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Abstract

We present here a theoretical study about thaaekitips between comfortable and pleasant ambiefbes
notion of comfort is not sufficient for the studydadesign of ambience. Ambience is defined heteasvay
the environment affects a subject. Subjects areralst affected by a global ambience. However, tfoe
analysis, we distinguish between luminous, aesthétermal, acoustic...ambience.

Comfort definitions exclude the notion of tensiondapsycho-physiological disturbance on subjects,
whatever its level may be. The question of pleasamtience is naturally not fully answered. Howeware
way to define a pleasant ambience especially ircuthe notion of tension on subjects affected by an
ambience. The case of the house on the cascadd By/mght perfectly illustrates this point. This bge is
situated on a waterfall whose acoustic level isvaball norms. Therefore this house is not comfdetab
However, it is widely recognised and taught as faremce for its pleasant ambience, especially fier t
contribution of the acoustic ambience. In this ¢cabe comfortable and pleasant sides of ambienee ar

conflicting.

As modern technologies are improving, artificighling and ventilation, for example, can lead tofguzly
comfortable ambience. However, it is widely receguai that natural lighting and passive ventilationraore

pleasant.

We develop this discussion on the basis of thelteesfia study on qualifications of luminous amlzierand

on other theoretical and technical works. We belithat this investigation is nowadays importantaose

the technological sides of ambience are improviognfortable ambience may be designed, but are they
pleasant? We think that a very global view on amtees now needed.

INTRODUCTION

When people used candles or oil-lamps, they cohilokt
that pleasure in natural light came from its abuncda It is
not so nowadays. Equivalent levels can be obtaimiial
artificial or natural light even, for example, byvndow in
an interior space with a clear weather and wittolawr of
light which is very close to the natural one. Mod&amps
and a proper study of artificial light should tHere allow:

- to reach illuminance levels as required by nofi)s thus
to have a lighting which is both efficient and bett
controlled than with natural light,

- to avoid undesirable contrasts (2) in the fietdsvision
corresponding to the functions of space, thus teeha
comfortable lighting,

- to build an interesting and amusing distributioh the
luminous flux (still adapted to the functions ofasp), thus
to have a lighting that is not unpleasant.

Nonetheless, hardly anybody would prefer a blinficef
if he/she could have some natural light. Humamdpeifeel
a particular pleasure due to natural light in spite lower
control on illuminance levels and comfort.

In our view, this apparent paradox comes from gquesit
confusion between comfortable and pleasant. These t
notions are often considered as complementarytdeaat,
as implying one another. We believe that it is that case

and that comfort and pleasantness may be confjiemfar
as psychological tensions are concerned.

The first part of this paper defines comfort and
pleasantness from the point of view of psycholdgica
tensions and stresses the possible opposition. dacand
part, we take two buildings as examples and show twp
two famous architects have handled comfort and
pleasantness. We try to investigate the delicatait li
between comfort and pleasantness. Throughout tperm
we use daylighting as the main theme to illustcateview.

COMFORT, PLEASANTNESS AND
PSYCHOLOGICAL TENSIONS

Comfort and psychological tensions

If we look at definitions in a dictionatywe can find:
Comfort what contributes to the well-being,
conveniencef material life,

Well-being feeling given by the fulfilment of physical
needs, the absence of psychological tensions,
Convenient what is easily (free of trouble or difficulty)
accessible and well adapted to some purpose.

to the

! Freely translated from a French dictionary, LeitPet
Robert, Paris, 1970.
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Therefore, the word comfortable implies the elintimm
of all constraints, which may rouse a psychologteakion,
whatever level this tension may have. Moreover,rnbton
of comfort appears in the definition of ergonomidsich is
defined as "the body of knowledge relative to hurbaimgs
and necessary to design tools which could be uséd w
maximum comfort, security and efficiency"(3). Hentieere
are hospitals with a uniform blue colour inside de® it
has been proved that blue gives a feeling of candad
relaxation (4). In these hospitals, there is naaligension
(neither with chromaticity nor with luminance) and
undoubtedly, the Iluminous ambience

often focus on pleasantness, to the prejudice offaa. To
illustrate this point, we concentrate on dayligbtin

CHOICE (VOLUNTARY OR NOT) BETWEEN
COMFORTABLE AND PLEASANT

The renewed awareness of the fact that the humady bo
takes pleasure in natural light radiation, the riggé in
energy savings constraints and, finally, the fashia
transparent envelope, have raised several questiortke
choice between the comfortable and/or pleasantssafe

is comfortable.luminous ambience in daylighting.

However, such an ambience is often considered as to For this research, we have studied several buidiram

monotonous, dull and even depressing. The ambiénce
therefore not pleasant.

A comfortable ambience may not be pleasant.
Pleasantness and psychological tensions

If we take our dictionary again, we can find:

the point of view of daylighting. In this paper, \peesent
our study on two recently built libraries: the FekrNational
Library by architect Dominique Perrault and therdity of
the Institute of the Arab World in Paris by architdean
Nouvel.

We have collected data related to daylighting and,
particular, measured data (illuminance and lumieann
note 2, the reader will find the main explanations

Pleasantnesscharacteristic of someone or something thatconcerning the concepts used such as principad fodl

makes it/him/her pleasant.
Pleasantpleasing the mind, feelings or senses.

Even if we do not try to define the word pleasune,
look for a possible insight about what pleases lajest
(affected by an interior space, his/her environmeRor
pleasantness, psychological tensions are not nmattion
the definitions. The first lead one may follow dsthink that
the notion of pleasantness is equivalent to comtost it
just goes further in the elimination of psychol@distress,
that pleasantness is simply quantitatively greatmnfort.
Our belief is that pleasantness and comfort arentisdly
different and that pleasantness implies the pres@ifcan
attention, a psychological tension, which is camtréo
comfort and its complete absence of stress.

Let us take a well-known example: the famous harse
the cascade by Franck Lloyd Wright is surroundedaby
noise coming from the outside, whose level is aballe
norms. Therefore we cannot consider the ambiendéisf
house as comfortable. It is not comfortable (oroamgnic)
because a subject feels a psychological tensitimisrspace.
However, this house is famous for its pleasant anta. It
may be for several reasons, but, in particularjtfoacoustic
ambience. The tension, the noise from the cascaxde,
considered as pleasant.

A pleasant ambience may not be comfortable.

The nature and level of a psychological tension tduan
inconvenience in the ambience is important to attarese

an ambience in terms of comfort or pleasantnes® Th

absence of tension classifies an ambience as ctaifer
but not as pleasant and the existence of a tensdm
contribute to pleasantness. The question of linstsof
course, rather delicate and, in a specific soctacall
environment, depends on subjects' sensitivenes®marnte
functions of the spaces.

Norms generally focus on performance of lightireyéls
of illuminance, see (1) for an example in Frande)tew
recommendations focus on comfort, that
elimination of possible inconvenience, usually dmetrong
contrasts, which may lead to tension.

This normative point of view is therefore comfort-

oriented and does not take pleasantness into acd@uarthe
contrary, we show in the following section that hatects

is on the

vision, contrasts and the main recommendationsh \tti¢

% Definition of a field of vision: the field of vision of
someone in a working position in an office is cdlie
main field of vision (as presented on figure 2)slimade up
of the background of visual task (A), the environinéB)
and the peripheral field (C). We call secondarydfief
vision what may be found from the working positiwhen
moving the head.

Degrees of luminance contrasts

N

O s
11 1/2 1/3 1/5 1/10 1/20 1/40 1100
Figure 1 Contrasts presented as fuzzy sets

Imperceptible
Just per ceptible
Very soft

Not very strong
Rather strong
Strong

Very strong
Extremely strong

Soft

Recommendations

Bm/

Figure 2 Recommendations for necessary luminarnmesra
in the main field of vision at work (6, 7)

Recommended contrast ratios for work surface (A:
background of visual task; B: environment —prefgrab
rather uniform; C: peripheral field —preferably hait
uniform).

AB =31, A:C=101,

light source: adjoining field = 20:1,

interior in general = 40:1.



measured data, we have built an "objective" chareszttion
of the studied spaces. Simultaneously, for eacldliexiu
space, we have interviewed several persons in ét.agked
them about their feelings on the space. It allowsdto
collect qualitative/subjective data on the quadifions and
appraisals of the spaces by their users. The iatgswere
performed at different times and for different ski&Vith
them, we have built a "subjective" characterisatidrthe
studied spaces (see 8).
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We can say that existing contrasts, even thoseeabov
under recommended limits, help to avoid uniform,
monotonous or dull ambience. The distribution ofitcasts
in particular introduces a dynamic aspect: for eplam
contrasts on the ceiling are very soft. Howeveeytkery
often largely and randomly vary (the ceiling is raadf
reflecting sheets of stainless steel). This soft dynamic
play with contrasts is pleasant -the surface ofchiéing is
very large and a uniform one would have been ditie

warm colours have given an intimate aspect and also
participate in pleasantness. The limit betweengaletness
and discomfort is well defined.

The French National Library

Subjective/qualitative expressidns
Under an overcast sky: pleasant, intimate and warnunder a clear sky:

ambience. The situation is more complicated than under aoumif
Under a clear sky (with penetration of direct suimliinto  sky. Let us first show some pictures and presentriance
the room): irritating ambience, not adapted to emi@tion,  and contrast distribution in more details.

like outside.

Measured/objective data:

Under an overcast sky: illuminance on work surfates
around 500 lux. Gradual range of luminance on th#dsw
The major part of the interior envelope has justeptible
(1:2) or very soft (1:3) contrasts even in the maindfief
vision. However, the glazed surface (light sounsbjch is,
for some readers, in the secondary field of visaowl, for
others, in the main field of vision, leads to ratlstrong
(1:18) and strong (1:24) contrasts. Colours aremwéed
carpets and reddish exotic woods).

From these subjective and objective data we carfaay
comfort under an overcast sky that contrasts, lamie and
illuminance levels are within the limits set by ms and
recommendations, with only small excesses.

Excesses are as follows: first, contrasts betwden t
glazed surface (considered as a large light sowand)its
contiguous parts are a little bit higher than those
recommended (by 25%). It can be regarded as veafl sm
excess. Second, because this glazed surface (hatather
bright) is within the main field of vision for sonmeaders
(surface C on figure 2, the ratio A:C = 10:1 is respected,
it is around 5:1).

The fact that, for some readers, the peripherdd fis
brighter changes the equilibrium of recommendedrests.
The ratio A:C is therefore twice lower than recomuohed,
however stable for this type of sky. This situatizas not
been detected as annoying by users themselves.ydowe
could not study the influence of this excess onualis
weariness after a long time of exposure.

Figure 3. The part of sky and sun visible througgh t
transparent surface in a reading room Southweshier.

Therefore, the ambience is comfortable for mosrsse
apart for a few of them who are exposed to therashiA:C
that is twice lower than recommended. This paréicul
situation would have deserved in itself an expeniale
study: can the fact that the equilibrium has bewnged be
compensated by the fact that the view through theegl
surface is pleasant and shows a calm and stablgeirfa@
garden and an equilibrated surface)?

For pleasantness, the interviewed readers havethfelt
ambience, as a whole, as pleasant, intimate anu.war

3 . o : 7
For the notions of qualitative expressions, the Figure 4. Contrasts due to direct sun radiatioibléson the

measurement protocol, the definitions for degreds o reading surface.
contrasts and European norms, see (8).



On figure 3, we see that a rather large surfac¢hef
window is exposed to sun and sky. It allows petietnaof
direct sunrays on 75% of the table surfaces inrtiosn. An
example of such a surface is shown on figure 4Panis,
there is 50% of time with clear sky.

Let us recall the qualitative/subjective expression

Under a clear sky (with penetration of direct sgimfiinto
the room), irritating ambience, not adapted to eoti@tion,
like outside.

Quantitative/objective data:

Under a clear sky: illuminance on work surfacesvésl
above 500 lux. Measurements of luminance, withouhie
paper on the table should show imperceptible cet#tra
Results show that the ratio between point 4 ansl &ound
1:4 (figure 4). Curiously it may reach 1:30 withtural or
mixed light (artificial and natural) on differerdtiles. This
variation from 1:4 to 1:30 on tables comes from tatural
varying colour of the wood and from the type ofiglolused.

Considering comfort under a clear sky, illuminarme
work surfaces is correct. On the contrary, congrasé too
high, from 4 to 30 times above recommendationsthls
situation, apart from the fact that solar rays reayer the
users' eyes, there are too many solar spots. Merete
spots move and that creates a strong dynamicsvheste a
uniform and stable surface is required. The worfase is
very important in a library and one may consideat tthe
ambience under a clear sky is not comfortable for a
average usér

Figre 5. The transparent surface as in figurith
reflections from direct sunlight on the exterioofaction

* In this work, the population consisted in professo
students and librarians. We have not studied thewrder
to know if they were, for example, anhedonic or.ndke
have considered them as average.
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Let us look at the comfort due to the glazed serfac
which is in the main field of vision for some useasid in
the secondary field for others. We remind thatrgdaart of
this glazed surface shows the sky and that the adsm
appears. The view in the direct sun is dazzlinghevith the
existing protection. This protection is outside thiedows:
it is a very thin and mobile metallic screen (dlditlike
windscreens). This screen can lead to a contrakBafwith
direct sunlight. It comes from the reflections be metallic
screen which, strangely enough, is the protectigainest
excessive light. This contrast is above sourceiaiho
fields contrast recommendations (by 50%).

There is an even larger problem: this image obntibns
is very dynamic. It constantly changes because hef t
apparent movement of the sun and the movementeof th
head and the eyes. It is neither calm nor stable.

As far as comfort is concerned, we can say that the
ambience is not comfortable especially because hef t
continuous movement of strong contrasts that aneamm
and in the main field of vision for some readers.

As for pleasantness, our comment is the followiwe:
need to distinguish two types of pleasantness,hegst
pleasantness and pleasantness of mental and abiritu
concentration.

On one hand, it is true that this play with light the
screen is very interesting and surprising and thatlight
and the material create a sort of magic. It focuses
attention and fixes it. On the other hand, is & tlght time
and place for such an experiment? Is it the amkieame
would really wish when concentrating on the meanirfig
some page lines, just when the eyes leave the gadjslide
on the space in front (even without moving the heathen
trying to keep one's precious concentration, notb&o
distracted, not to have the attention attractecgdipething
else?

In this particular space, light should help concatign
not distraction. Whatever the mental or spiritupprach
one may have (contemplative, reasoning, etc.);adison of
one's attention is just contrary to what a userlévavant.
That is why, in our opinion, the ambience has biednas
irritating, not adapted to concentration, like ddes
therefore not pleasant (refer to the qualitativeregsions).

It is worth noticing that the same ambience may be
considered as pleasant and the aesthetic side imhytg$
proper dimension. However, in our view, it would inea
space with another function where some distractioa to
the luminous ambience would be desirable.

The limit, we talked about, between pleasantnest an
discomfort has not been properly found here. Didoonis
experienced first and pleasantness disappears., Hage
excess over the limits for recommended contrastaois
compensated by pleasantness. The provoked psyétallog
tension prevents concentration which is the mativiacin
the space. The discomfort is only amplified by allpa
designed pleasantness. And, of course, it is all rtore
important in a luxurious and prestigious librarghwancient
and rare books and with a large space devoted to
researchers' works.
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Library of the Institute of the Arab World

A situation similar to the one in the French Nagibhibrary
appears in the library of the institute of the Ak&orld.

For a clear sky, the nearly-completely-glazed swsa
(Southwest oriented) have a sufficient exteriortgetior?
and there is no measured luminous discomfort from t
surface. Moreover, these surfaces are animatedhbéy t
protection with the repetition of a pattern withspecific
rhythm on the whole glazed surface of the building.

The only surface where the contrast is largely avieat
can be considered as ergonomic is the work surfad@. is
the ratio between the small solar spots and thesuding
surface in the shadows (point 3 and 4 on figurel6j}.us
remind that recommendations require that conttastld be
imperceptible with a uniform distribution of lumince.

As far as comfort is concerned, measures are welt o
the limits for the main field of vision (17 timeser for the

work surface). The ambience is to be considered a

uncomfortable.

For pleasantness, users' opinions vary: some ledivihé
ambience as interesting and rather pleasant, cdisdrard to
work in and not pleasant.

Figure 7_I‘:’eading surface in the library under agrcast
sky

® This protection is made of metallic elements. Ehes
elements, like diaphragms, can modify their opesing
according to the variations of exterior climatismddions.
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We would say that, as solar spots are much snaailetiin
a specific pattern as compared to the situaticthénFrench
National Library, some people have considered thrmn
inconvenient and even pleasant.

It means that this part of the population has fok
psychological tensions, but that these tensione wader
the level at which these people would have feltmthas
inconvenient and unpleasant. On the contrary, dhgedevel
of tensions has been felt as too high by anothdrqgiahe
population who qualified the ambience as difficattd not
pleasant.

As we see on figure 7, under an overcast sky, work
surfaces are rather uniform. Measures show thae tie
hardly any excess in contrast in the main fieldisfon. The
ambience has been felt as soft but animated anakrigg
therefore not unpleasant.

We can say that this two buildings are quite charastic
for the design of ambience. In both cases, ardsitbave
privileged natural lighting and these two exampesw the
delicate problem of the limits between discomfortda
pleasantness (illustrated here with visual comfartd
pleasantness in daylighting).

Architects have obviously worked on the concept of
luminous ambience in order to avoid a monotonowasdarl
ambience. In that purpose, during an overcast thiey; did
not need to go much beyond recommended limits. @n t
contrary, for clear sky, these limits for contralstere been
largely exceeded.

The two libraries, and the French National Libramy
particular, let the sun generously penetrate inrdsing
room, even on the tables, up to the extreme situaketting
the user receive sunrays in the eyes. Thus, tHage with
luminous spots may at the same time be considesegha
aesthetic element on the reading surfaces andtalthsce
for users.

CONCLUSION

The question, Comfortable and/or pleasant ambience:
conflicting issues?, is a frequent issue in exgsimbiences.
We have tried to put forward some elements to answe
guestion using measured data. We showed with exampl
that a luminous ambience may be comfortable but not
pleasant, or pleasant but not comfortable. We have
explained the difference between these two nofiortsrms
of psychological tensions: comfort —absence ofiterssand
pleasantness —existence, within some limits,
psychological tensions for the subject. The dedicatestion
of these limits remains open. We analysed two ekasnpf
luminous ambience. We compared the recommended
theoretical limits, the limits reached in the attiueninous
ambiences and the feelings of users who were isethe
ambiences. The conclusions of these comparisons are
presented here.

of

It is not our purpose to remind people that thegudth
respect norms. We showed that tensions may be swges
for pleasantness. In our examples, existing cotstrasder
an overcast sky have been measured either withén th
recommended limits or the excesses have playedsitiveo
role (for ratio C:A).
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know these recommendations, or are they not eveneaof

We have measured excesses by 25% for surface ©. Ratthe problem? As we have tried to show, the complete

C:A has been found twice as less than recommendéuei
main field of vision. Quantitative measurements ehdws
detected, with respect to norms, some discomfartvéver,
users have appreciated the pleasantness which i,

induced by the light tension coming from this diwfort. In

these spaces, instead of an opaque wall with anmae 10
times lower than the luminance of the visual spat,have
found that another situation may be appreciatethéysers,
i.e. a transparent wall with a non uniform luminan®ut
still presenting a calm image) which is only 5 terlewer
than the luminance of the visual spot.

On the contrary, we have shown that recommendémbkrat
are still meaningful even if one may go beyond.v@mking
surface B,
imperceptible have been measured at 1:4 to 1:3€hén
National Library and at 1:17 in the Institute oftlArab
World. Therefore, the recommended ratio 1:3 for BsAn
fact over 1:30 in the National Library and 1:17 time
Institute, i.e. in excess by respectively 10 aroh@s on the
work surfaces. Measurements naturally showed
discomfort. Moreover, users have themselves expdess
feeling of unpleasantness: contrasts were too higbd to
too strong psychological tensions and most usevs felt
this (it is worth noticing that some users did tadk
pleasantness in the case of the Institute. We alidhave the
possibility to study with experimental methods whiype
of personality feels pleasantness with contrasts BoA
around 1:17).

As the title of our paper suggested, comfort and
pleasantness are two theoretically opposed notadrsence
of psychological tensions for comfort, existencer fo

pleasantness. However, we showed that they are nat

antagonistic when one is trying to build a good ihous
ambience. A certain amount of discomfort may givens
spice to a possibly dull situation, hence bring som
pleasantness. On the contrary, if one does notdakdort
criteria into account, one may build situationswbeer
aesthetically interesting, which are too uncomfagaand
disturbing for the functions of the spaces.

The examples we presented show that even in rembwney.

buildings, these too uncomfortable situations maigea
Why is that? Do architects think that recommendetiare
useless, do they build their own criteria? Or deytimot

ignorance of the recommendations may lead to uspiga
and not liveable ambiences and the strict resgfenbmns is

not a goal in itself which may guaranty a good lumois

ambience.

In fact, norms and recommendations in daylighting
nowadays are rather general and insufficient tagdea
pleasant luminous ambience. It is necessary to thém
into account but it is not enough. With his/herligbiand
creativity, architects should integrate the exitin
recommendations in the design, but also adapt thenew
situations while avoiding unpleasant ambiencesc@frse,
it requires a deep understanding of these phenoranda
more than a superficial knowledge of norms andnigles.

the contrasts which should have beent requires a genuine culture of ambience which simauld

begin to acquire during his/her study of architeztu

The study of the limits (the ratios) should be much
developed. We showed that, for example, the rati® for
C:A should be enriched and completed: if C is azeth

thisurface showing a calm exterior image, the ratig b&a1:5

instead of 1:10. It is our belief that the studycomfort and
pleasantness from the point of view of psycholdgica
tensions can help to better link the technical aedthetic
points of view. This type of research may help twiah
recommendations for daylighting and make them clése
the interests of the architect who may, in turn, rbere
incline to use them.
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