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ABSTRACT: This research is dedicated to comfort in urbanipiggaces. Its main object is to outline the im-
portance of a microclimatic study in urban pladeshe framework of sustainable development ofdities.

A quantitative approach is insufficient for the dwof comfort in outdoor zone. Based on a literatsurvey

of various comfort criteria and on an analysisha&f psychological point of view of human comforistetudy
enabled us to work out a new approach of comfourban public spaces, integrating quantitative tsnaind
qualitative criteria. It is necessary to stressithgortance of qualitative comfort criteria, suchralation with
the context, perception of potential control, matimatic environments diversity, continuity of clatic con-
ditions and naturality of the place.

1 INTRODUCTION ment. The microclimate is one of the fundamental
aspects of this process. In the past, people used t

Today, it is obvious that the Western model of defecognise that climate adaptation is an essential a
velopment practised for a few decades has generateHitectural goal. Vitruve already said so. In hiok
a lot of environmental and social damage whose exPrinciples of Human Geography”, Ellsworth Hunt-
tent appears only gradually. These problems dangton explains that climate is related to raciafih
crease our life quality and seriously limit futigen- tage and cultural development. The climate is dne o
erations’ potential. Each of us has to recognige itthe three principal factors determining a civilisat
share of responsibility in the evolution of our env (Huntington 1951). This article focuses on human
ronment. Let us note the importance of the naturagomfort and more particularly thermal comfort in
built and human components of the environment. lurban public spaces. There are of course multiple
is high time that we feel responsible for a more ha ways to study the concept of human comfort in rela-
monious development of our natural and culturation to public spaces. Our approach is based on the
heritage. climatic factors intervening in our perception bét

In an increasingly urbanised society, the urbarenvironment. It aims at complementing other levels
environment’s quality becomes one of the main taref architectural questioning. Its main object isv&e
gets of a sustainable development. It is thussiecelorize microclimate studies of the urban places in
sary to examine all aspects of urbanistic and archorder to support sustainable development of the cit
tectural design which influence people’s comfort,ies.
energy management and built-up areas quality. How
to control the environment and create the bestieond
tions for human activities is a question as oldhas 2 OUTDOOR COMFORT
manity itself. However, modern cities have been
strongly influenced by economic values: the envi22.1 Target for sustainable cities
ronmental quality of the spaces left between the
buildings was seldom taken into account. Now, it idJrban public space can never be regarded as a resid
time to change the selection criteria for urban- proual space between buildings. Thanks to its capacity
jects. Cities’ sustainable development mainly deto generate meetings and to support a mixing of the
pends on the capacity of the town planners to offesopulation, it is a fundamental space for the sity
outdoor urban spaces with high environmental qualigjg| life. Moreover, public spaces take a larget par
ties. These enrich life experience downtown. the definition of a life quality offered to all @ens.

. Desg]nllng atnd mct)dlfyng urlz_an fo;msirllnduce_ma-l-his is akin to the social target of sustainableetie
Jor-and long-term transformations to the enVIrorl'opment, which aim is reaching a greater social



equity. For this reason, it is essential that nrpab- compact typology is beneficial and allows energy
lic spaces are comfortable and attractive. Indeedavings. The first total factor of energy savirgjthie
they are the place where collective values ard.buil density of buildings (Cretton 2000). Developing the
In everyday life, we experiment that the atmos-ity’s image and attracting inhabitants downtown
pheric conditions stimulate and vivify our actiegi present many social and environmental qualities.
certain days while at other moments they limit ourSince pedestrians play an irreplaceable role imamurb
physical and mental energy. The appropriation of animation, we have to invest in them. This will pre
public space depends partly on the microclimatiovent, in the long run, a policy of urban revival.
factors increasing, limiting, modifying or direogin Comfort in urban public spaces becomes then a
its use. A study carried out in Norway showed that hinge between the local aim of ensuring inhabitants
suitable urban microclimatic design could exteral th wellbeing and the global goal of urban fabric den-
period of comfort during which Norwegian spendsity.
time outside by six weeks, in spring and in autumn. Finally, an urban design based on the study of the
(Culjat & Erskine 1998). microclimate does not only improve pedestrian com-
An other experiment, carried out by Nikolopouloufort in cities but also the building’s interior ditg
on 1431 people, examines how the thermal comfoiffor example, it helps decreasing their energy con-
affects use of a space. This English study on publisumption). The ventilation of a place does not only
places proves that there is a relation betweemihe reduce the risks of pollution of public spacesal$o
croclimatic conditions and the number of users inncreases the air quality in the buildings whicke ar
public places (Nikolopoulou et al. 1998, 2001). Peonext to it. And it allows replacing a potential s
ple’s reactions to the microclimate are often unconof air-conditioning by natural ventilation.
scious but the use of outdoor spaces varies acuprdi  Studying the microclimate at the level of outdoor
to the climatic conditions. Therefore, limiting-pe places is one of the grounds for a sustainable town
destrians’ discomfort outside is one of the mam ta planning. For example, the legislation of San Fran-
gets that aim at increasing the occupation of urbaaisco recognises this positive influence of comiiort
places. public spaces. It imposes that new buildings do not
Just as the energy performances of a building dereate awkward shades on public space and that the
pend on the climate, the urban microclimate strpnglwind is limited to 5m/s on the ground level, during
influences the city’s energy consumption. The inter90% of time, in the outdoor relaxation public sgace
action of the climate and the city makes it possibl (Bosselmann et al. 1988). Adapted strategies of de-
to limit, directly and indirectly, diverse energg-u sign can really optimise urban climate and outdoor
ages. The microclimatic parameters have a majaromfort.
influence on buildings consumption in the city.
However, 41% of the totality of energy used in the
European Union and an equivalent proportion of.2Influence of the human perception
generated pollution is used for buildings (Steemers
2003). Other aspects of the urban environment alsbhe feeling of comfort is the expression of an 4indi
play a significant role, in relation to energy. drb Vidual's wellbeing in his environment. The per-
transport is the second factor of energy consumptioceived space is always a reduction of the realespac
in cities. Moreover, it creates big problems of airhe human perception system utilises f!lters to-ana
pollution, noise and congestion (Steemers 2003JyS€ @ space. A few elements are perceived and only

When one limits the sources of outdoor discomfortzpm?.fpfdtherg arg_ mte_morl_s?d. Thfus, pl).teoplgokeep a
walking, bicycling and public transports are pro-Sg?npe' Iuerb;nn er?\tjirtj)i%;ﬁtpfol:rrﬁo?t égﬁ Ivgry agzord-
o e e o & 2 ey pl  1810,8 combinaion of peopesphysical, prysio

: . . 7 logical, psychological, sociological and culturat{
lic spaces for pedestrians and cyclists. This iegpli to?s (CE??I}\;I A 2082)_ g

studying the problems of outdoor comfort. Individuals feel an immediate attraction or repul-
An ecological building is often represented as &jon when discovering a place. For example, a

nice house, which uses few resources and is locat@@ossroads filled with cars may induce repulsion. |
in the nature, far from urban concentrations amir th contrast, seeing a square with trees gives a lively

harmful effects. Although this image may seemimpression and welcomes pedestrians. Feelings of
ideal, it is misleading. This building needs mamy comfort come from a total perception of our envi-
frastructures. In addition, it will require much rao ronment. This global impression is the result of a
energy, to provide equal services, than a banéd-bui Synthesis of objective and subjective feelingsmk

ing downtown (heat island effect, party walls). Aplies that people have difficulties in recognizithg
cause of their dissatisfaction.



People are very sensitive to discomfort. Moreovercannot be solved by the same approaches. First, the
under extreme climatic conditions, the microclimatetwo principal climatic parameters for external com-
becomes the most significant parameter for the udert are wind and radiation, which are both exchlide
of a space. (Nikolopoulou et al. 2000). Thus, thdrom indoor studies. Moreover, outside, people gen-
people do not seek the sites that get optimal physi erally wear different clothes according to the seas
logical balance but avoid situations they feel umeo Other variables -such as the kind of activitiesa ca
fortable. also create a significant physiological difference

The parameters influencing the pedestrian comfothermal comfort. As people pass most of the time
cannot be easily quantified because of their naturéndoor, the steady models are useful to analyse in-
their number and their interdependence. This doedoor thermal comfort. But these models tend to
not mean, however, that these parameters cannot beerestimate outdoor discomfort. This differense i
studied or that their influence is negligible. Bat; even larger for cold external conditions than fot h
chitects and town planners have to adequately analimates. For example, a person leaving a comfort-
lyse daily lived urban space to integrate these paable zone for a cold outdoor space will reach a
rameters in their creative process. steady state only after several hours. By oppasitio

In practice, many factors must be taken into acin a hot external environment, the same person will
count in the definition of comfort beside the ploysi reach it in less than 30 minutes. Unsteady models
logical approach. Human subjectivity renders theéhave thus to be used for external comfort undes col
calculation of these factors difficult. Howeverps® conditions (Hoppe 2002).
psychological comfort parameters have to be con- Lastly, people’s subjective response to the sur-
sidered. rounding conditions is very different indoor and-ou

Since a few years, the importance of the adaptadoor of the buildings. Various studies based on pe-
tion in the process of comfort has been largelyide destrians interviews show that people accept much
tified (Baker 2000, de Dear et al. 1997, Nikolopou-more diverse thermal conditions outside than inside
lou & Steemers 2003). Adaptation can be interprete@ikolopoulou et al. 1998, 2001, HoOppe 2002).
as a gradual reduction in the response of a liemg People’s psychological reactions to outdoor envi-
ganism to a repeated environmental stimulation. Opronment are fundamental. Indeed, psychological ad-
portunity for adaptation is the real and perceivedptation is much stronger outside than inside. This
freedom to adjust to its local environment or cleang adaptability is, however, generally forgotten.
it. This adaptation opportunity decreases the camfo
requirements of the subject even though no action i
carried out. There is, thus, a psychological aspect 3.2Parameters of outdoor thermal comfort
this adaptation process. In our comfortable lives,
easy to forget the vital role of adaptation for@ps Criteria to asses comfort are all based, in thedi
survival. However, the success of this adaptatioture, on thermal physiological balance of the human
capacity is remarkable. body. The heat balance is a significant componént o

Thermal comfort is the only type of comfort that outdoor comfort. It influences the thermal feelimfg
will be thoroughly analyzed in this article. Meciran outdoor comfort. However, it has been proven that
cal wind comfort takes a large place in outdoor comthis approach is absolutely insufficient to defthe
fort. It is important but it is not the subjecttbfs ar-  criteria of external comfort. (Nikolopoulou et al.
ticle. Visual comfort, acoustic comfort and olfaet 2001, H6ppe 2002). Psychological adaptation is a
comfort can also be determining in some kinds o¥ariable of equal importance (Nikolopoulou et al.
surroundings. However, the thermal satisfactioth an2000). Consequently, the criteria influencing peo-
the mechanical strength of the wind are the twamaiple’s psychological adaptation must be integrated i
microclimatic elements for outdoor comfort. Be-any outdoor comfort evaluation method.
sides, these two comfort components are strongly in In the context of thermal comfort, adaptation cov-
fluenced by town planning and can be easily modiers all the processes that people can initiatehab t
fied. their thermal needs coincide with the environmental

conditions. Let us analyse with precision this ad-
justment process. Human thermal adaptation in-
3 OUTDOOR THERMAL COMFORT cludes three distinct processes: behavioural adjust
ment (or physical adaptation), physiological
3.1 Differences between indoor and outdoor comfortadjustment and psychological adjustment (Baker
2000, de Dear et al. 1997, Nikolopoulou & Steemers
The majority of the studies carried out on thermaR003).
comfort treat only indoor conditions. The few works Behavioural adaptation gathers all the consciously
that extend the indoor comfort criteria to outdooror unconsciously actions aimed at modifying some-
comfort are purely physiological and steady, It is,one corporal thermal balance. This kind of adapta-
however, obvious that indoor and outdoor comfortion can be done in three different ways: personal



adjustment (clothing, activity, posture, food, #rin chart draws the zone of external comfort for aasitu
ing, change of localisation), environmental adjusttion without wind or direct solar radiation (i.@. the
ment (modification of the environment itself, for-e shadow). Olgyay’s Bioclimatic Chart covers a broad
ample opening a parasol) and cultural adjustmemtinge of temperature, moisture, wind speed and sola
(dress code, society induced activities e.g. siestadiation levels. It can only be directly applicalh
time). The effects of physical adaptations can geneoutdoor situations, for the United States inhalgan
ally be evaluated quantitatively. equipped with indoor clothing, engaged in a seden-

Physiological adaptation is a physiological re-tary activity or a very light work, at an altituat
sponse of the body. It tends to decrease the swess exceeding 1000 ft (= 305m) above the sea level and
lated to an uncomfortable situation. In this caisis, for a latitude of 40°. But, the comfort zone mhet
called physiological acclimatisation. This type ofadapted to any modification of one of these parame-
mechanism is crucial in extreme climatic conditionsters. The graph below gives Olgyay's chart adapted
However, its impact is negligible for the object ofto a moderate European climate.
this research.

Psychological adaptation is a modification of the
perception of sensory informations. This type of ad
aptation can be connected to the “habituation” con-
cept found in psychophysics. This notion corre-
sponds to reduction of the intensity feeling, i® th
event of repeated exposures to the same environ-
mental stress. Thermal perceptions depend directly

on past experience and space users expectations.g ‘“’/mz’igg
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Psychological adaptation is very difficult to quan- ' o~

tify.

~Many authors affirm the importance of the subjec- O 0 20 30 a0 50 0 70 80 %0 100
tive point of view for thermal comfort evaluation. Relative humidity (%)

However, they bypass the issue and focus on quantigure 1. Olgyay’s chart for moderate European atis.
tative methods (tables, graphs or formulas). Re-
cently, some authors specifically studied psycho-
logical comfort but put the quantitative evaluation It should be noted that Olgyay proposes a biocli-
aside. We intend to evaluate quantitatively the pematic diagram encompassing two comfort zones: a
destrians’ thermal balance and qualitatively the cr summer and a winter zone. This remark shows that
teria which influence their psychological adaptabil he partly takes account of people’s adaptatioméo t
ity. This combining of quantitative and qualitative season. On the figure 1, point A is in the winter
parameters allows to improve the possibilities oftomfort zone while point B is in the summer com-
thermal comfort of public spaces. fort zone.
The interest of Olgyay’s approach resides in
combining an analytical and a diagnostic tool. This

4 CRITERIA OF OUTDOOR COMFORT chart shows how the uncontrollable change of one
factor can be compensated for by the controlled
4.1 Quantitative criteria variation of another.

For example, in summer, a temperature of 27°C

For many authors, it is impossible to express thand a relative humidity of 60% without wind and di-
human physiological comfort on the bases of a sinrect solar radiation create an uncomfortable situa-
gle parameter such as temperature or air spedad. Ittion. A cooling of about 3°C would ensure comfort
essential to combine the effect of different climat but, if temperature is uncontrollable, ventilati@ir
factors on the human energy balance in only oneelocity of about 1.5 m/s) should be provided te en
formula. Traditionally, there are six parameters tcsure comfort.
take into account for evaluating physiological ther  Another example: with a temperature of 17°C in
mal comfort (Givoni 1969, Fanger 1970): four cli- winter and a relative humidity of 40%, a persomis
matic parameters (air temperature, air speed, tadithe comfort zone. But, if this same person receives
tion and relative humidity) and two physical direct solar radiation of about 500 W/mz2, the whole
parameters (activity and clothing). of the comfort zone will be lowered to that linedan

Most of the recommended comfort indices arethe person is now in a too hot environment. Cotnfor
worked out for interior conditions and not appligab conditions could be restored either by eliminating
outside. What's concerns outdoor thermal comfort, @his radiation (ie, shading) or by ensuring abot 0
really interesting evaluation method is the Olggay’ m/s air movement.
Bioclimatic Chart, which is based on outdoor stadie  Among the four significant microclimatic ele-
and not on indoor experiments (Olgyay 1963). Thisnents that affect the body energy balance, only ra-



diation (solar and terrestrial) and wind can be sig Olgyay was the first to connect climate and com-
nificantly modified by a judicious design (Brown & fort in a graphic way. Thereafter, the psychometric
Gillespie 1995).The compensation effect of windchart was spread like one of the basic tools in the
speed and solar radiation in outdoor spaces can Iséudies of interior comfort. In 1980, Arens moelfi
easily estimated on the basis of this traditiomal-s the Olgyay’s Bioclimatic Chart to integrate it inet
ple tool. psychometric chart (Docherty & Szokolay 1999).

For outdoor conditions, a scale of horizontal ir- It would be judicious to use Olgyay's chart to
radiance (in W/m?) is given (figure 1), showingttha evaluate the probability of physiological comfort
an irradiance of 70 W/mz2 is equal in effect to mte reached in a particular square under given circum-
perature increase of 1 °C. This is an approximatiorstances. These results need to be evaluated in con-
but it can be immediately related to the solaraadi nection with the qualitative criteria. As a resuilt,
tion data available in this form. function of their frequent activities, you know whi

The figure below is Olgyay’s interpretation of his climatic elements to modify to ensure thermal com-
chart to explain how sunshine and wind can be usefrt, during longest period of time, to the majpritf
to extend the comfort zone. The advantage of thithe space users.
drawing is to be very expressive for the architects However, the quantitative limits given by Olgysy’

chart are too narrow to indicate the physiological
discomfort for outdoor situations because it doats n

o
o
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Figure 2. Interpretation of Olgyay’s Bioclimatic &t
4.2 Qualitative criteria

Nevertheless, it is significant to recall that bio-Psychological adaptation is one of the essentel el
climatic design is characterized by the use of posiments that define outdoor comfort. However, the
tive climatic parameters and by the protection fronfactors influencing this human adaptation are not
negative climatic elements. In the same way, theompletely subjective. We raise five essential pa-
microclimatic design for human comfort can berameters of psychological adaptation: relation with
summarized in two fundamental rules: to profitthe context, perception of potential control, micro
from the climate and to protect itself from the-cli climatic environments diversity, continuity of cli-
mate. The figure 2, given by Olgyay, represents thenatic conditions and naturality of the place.
two easiest means to benefit from the climate: to
profit from the sunshine in cold zones and to profi4.2.1Relation with the context
from ventilation in hot zones. But this drawing doe
not show the importance to be protected from th®seland proved that thermal comfort depends on the
negative climatic elements. However, in uncomfort-context. It showed that the same group of peopte fe
able situations, the first action to be posed iseto different comfort levels in three different contexta
move the cause of discomfort. Thus, we cannot forelimatic room, their work place and their home (be-
get to protect cold zones from the wind and tocoming increasingly tolerant). They accepted a
protect hot zones from the direct solar radiation. lower temperature of comfort of 3K in their house

The main advantage of the bioclimatic chart ovethan in the climatic room (Oseland 1994). It is ob
the single-figure comfort indices is that, whilstd-  vious that people become even more tolerant in out-
grating the effects of the four environmental fasto door conditions.
in terms of human thermal comfort, it allows the dy There are two large schools of thought on indoor
namic handling of these. thermal comfort: those who estimate that thermal

However, this tool shows means of improvingcomfort is best expressed by a neutral environment,
physiological comfort. But it does not quantify its coming from a balanced state, and those who ensure
discomfort. Moreover, it does not take account othat comfort can be reached within a broad range of
the unsteady character of outdoor climate. thermal perceptions. The latest is based on the as-

sumption that human adaptation is significant. The



first school uses studies in climatic room to easurcontrol appropriateness on the environment and are
its theory: the static model, which covers studies generally appreciated by space users.
known as the Fanger's PMV model, the ASHRAE But, the possibility of moving towards another
Standard 55 and the International Standard 773thermal ambience is also perceived like a possgibili
(ISO). The second school, represented by Auliciemsf control over our thermal balance. People sittmg
and Nicol, is based on experiments in real builsingsquares under physiologically uncomfortable condi-
and is known as the adaptive method (Auliciemgions, feel more comfortable if they are free tavie
1989, Nicol 1993). Adaptive approach consists irthis place as soon as they wish to rather thamey t
defining interior temperature as strongly connectedre waiting for somebody. (Nikolopoulou & Steem-
to outdoor experience and people’s control capacers 2000). When people have chosen to go to a
ties. A scientific study based on a lot of builddng place, they are able to move whenever they want. By
the world (de Dear et al. 1997) shows that theege athis action, they can thus control their thermalien
two methods for indoor thermal comfort becauseonment.
there are two different studies contexts. Morepver The experience duration of the users also influ-
it proves that in HVAC buildings, the Fanger’'s ences their perception of control. A discomfort ex
model (PMV) is remarkable to predict comfort butperience is not seen negatively if the individuats
that, for naturally ventilated buildings, it is pge ticipate that its duration is short (for examplavieg
able to use a method of adaptive comfort. Fanger’a car to join a building in winter). In contradtjs a
method allows to integrate indoor behavioural adaperitical aspect for squares or resting places us®es
tations (clothes, activities, etc.) while physiaed  people modify the time they spend there according
adaptations can be neglected under normal climatio their comfort needs. (Nikolopoulou & Steemers
conditions. Thus, these two types of comfort metho@000).
in buildings show that the context strongly influ-
ences human psychological adaptation opportunity. 4.2.3Diversity of microclimatic environments

Since thermal comfort is strongly contextual, out-
door thermal comfort of a public space depends ofquares offering diverse zones with shade and sun
its insertion in a nurture. To solve this probletms  are used for a longer time than those presentihg on
necessary to study the natural, built and human comne type of atmosphere (Nikolopoulou & Steemers
texts, according to localisation, season, potemital 2000).
tivities, etc. It is necessary to create spacesgnat- Someone may prefer either to sit in the sun or in
ing the most probable activities, the time thatgteo the shadow of a building, refreshed by a breeze or
will pass there and their climatic preferenceshie t protected from the wind, in contact with the sky or
conception work. No decision can be made accordinder arcades. The cities have always been designec
ing to microclimate without taking account of theto provide these choices. And they can still ofer
place, its temporalities and its usage. When amnd hoPlaces encompassing different atmospheres create 8
a space will be used by inhabitants matters in shoofeeling of increased comfort for the users. Indeed,
ing which type of action should be realised on thighey allow to move from one zone to another. Cer-
specific environment. For example, to each seasamin zones will obviously be preferred at certaea-s
corresponds a different appropriation of publicsons or times of the day. Our objective is to t@ea
spaces. It is, then, judicious to conceive diffeh  rich and varied urban environment.
aptation possibilities for each season.

This fundamental lesson could have been drawa.2.4Continuity of climatic conditions
from the past. Climatic architecture and town plan-
ning show that there is no valid solution for dla- A Norwegian study shows that the minimal comfort
tions. Each project must be imperatively integratedemperature is of 11°C in autumn but of 9°C in

in its context. spring. Thus, people’s satisfaction varies witkirth
expectations and is driven by past experience. Usu-
4.2.2Perception of potential control ally, the temperature is colder during the perioetp

ceding Spring than the period preceding Autumn
The perception of potential control is one of the(Culjat & Erskine 1998).
most essential elements of thermal comfort. Paciuk The pedestrian’s expectations and its recent
affrms that unpleasant stimuli are less irritatingmemories have a twofold importance. First, they in-
when the subjects perceive that they can contrdluence the person’s dressing and play thus aaole
them (Paciuk 1990). the physiological balance. Second, they prepare her

Interactive adaptation seldom takes place outsidg@sychologically and influence her level of satisfac

However, movable components -such as parasols tion. Past experience is not so related to theelsst
windbreaks- allow spatial and temporal variatiams t cause it depends on each person’s story. However, i
adapt to the climate. These elements offer a direés possible to take the short-term experience agto

count.



An abrupt change in the environment surroundingis a salutary contrast in comparison with our con-
us is_qlways difficult to accept. It is advisedcteate  stant and artificial built-up areas (Baker 2000u-H
transition zones, so that the passage from a zongan beings have a real need for naturality and in
where people feel comfortable to a less neutral-envparticular for environmental stimulation.

ronment is done imperceptibly. Going from an un-  comfortable conditions are often defined as a neu-
comfortable zone towards a more comfortable one ig5 state. However, environmental stimulation is

easier to accept even though if the change is a8brug,. of the reasons why peoble o outside. When the
(Nikolopoulou & Steemers 2000). The possibilitiesenvironment presentsy I?ewp thgrmal stresses, the

of creating transition spaces are infinite. They de . : .

pend on climate, building forms and town planning. s_earch for environmental _stlmulatlon becomes the
first reason to do so (Nikolopoulou & Steemers

2003). Non-neutrals conditions and an adaptation

opportunity bring together a greater satisfaction t

Naturality describes an environment free of aiitific ©ccupants. _ o
ality. The natural character of a place is an d@gslen Pedestrians do not only tolerate climate vanetio
parameter for people’s comfort. Significant envi-Put even desire them. Variable environments are _of-
ronment modifications are better tolerated in spacelen preferred to static ones. Environment varigpili
where the climatic changes appear naturally than it§ necessary for people who spend most of their day
other zones (Nikolopoulou & Steemers 2003). in a room’s monotonous ambience (Baker 2001).

Modern life isolates us more and more from thelhere are many temporal and spatial scales toecreat
natural world. These questions will become criticalthis variability.
considering the growth of urbanisation. This asser-
tion has two corollaries:

« we should increase the natural elements i? CONCLUSION

our cities. One of the essential targets for cities’ sustamabl
) Y;? Qk?;rea::?e?s?iiil\{g fﬁggeesp%a doeﬁdeirnS'trQ'e-developme_nt is creating a beneficial microclimate [
urban public spaces, thanks to adequate archigctur
natural world. and urbanistic design. Indeed, microclimatic pa-
There are two types of natural elements that filgmeters have multiple influences on cities charac-
eas[ly in an urban environment: vegetation and C"teristics and people’s behaviour. Positive effeafts
matic elements. The presence of a sunbeam or &h urban design that accounts for people’s comfort
movements can be attracting for people too accugye:
tomed to artificial environments. An essentialreha * the life quality improvement in cities’ public

4.2 .5Naturality of the place

acteristic of the natural world is its variability spaces (social equity, etc).

time and space. It is essential to create openiig » the increase of the use of urban squares.

portunities to change in our rigid surroundings. + the reduction of buildings and public spaces
Many studies show that natural elements are bene- energy consumption (ventilation, facade ex-

ficial for humans. For example, natural light istbe posure, etc.; decrease of cars’ traffic, use of

adapted to human eye than artificial light is (Beit bicycles and public transportation, encourag-

& De Herde 2001). ing pedestrians, etc.).

the limitation of the environmental harmful
effects (air pollution, etc.).
the valorisation of the city’s image in order

Ulrich discovered that hospitals patients able to
see a natural landscape recover more quickly than

tl\rllose facéngFa \%hite wall (Ulrich 1984). A ?tudy il to attract inhabitants downtown. Let us re-
orway by Fjeld compares two groups of people call that the first factor of energy savings is
working in offices, one decorated with beautiful the density of buildings.

plants and the other without vegetation. Tiredness outdoor places present few constraints for users.
headaches and concentration problems decreased p¥destrians choose to be there. It would be, how-
23% in the office with a pleasant vegetation (Fjeldever, erroneous to conclude that outdoor comfort is
1998). These studies prove that vegetation issan enot significant. Indeed, the studies presentedriglea
sential element for the comfort of human beings.  show that the microclimate is one of the influence
Holiday makers’ choices of outdoor leisure activi-factors of the public spaces use. Perceived comfort
ties frequently expose them to high discomfort leviriggers a desire for going outside. Moreover, the
els. For examples, tanning under extreme sun, skperception of comfort influences the decision of
ing, climbing a mountain, etc. How to reconcilesth Stopping in a space rather than crossing it. Howeve
observation with our definition of thermal comfort? When someone decides to go outside and sit down in

These extreme environmental circumstances bringn outdoor space, he is prepared to make de best of



the external conditions. Psychological adaptatiomegative aspects and an exposure to positive aspect

takes then all its importance. In fact, human bgingof the climate, to the majority of the users.

avoid discomfort but do not seek optimal comfort. In spite of the complexity of the mentioned inter-
Comfort is a global feeling of wellbeing or dis- actions, it is possible to consider some desigie-ri

comfort. Consequently, it is difficult to know wieer ria which will influence the comfort of pedestrians

a dissatisfaction comes from. Comfort is influencedn urban sites. It is already possible to modife th

by objective and subjective factors. A quantitativecomfort conditions of a place by:

approach is insufficient to describe the conditiohs * modifying its microclimate by adapta-
outdoor comfort. Our new comfort approach consists tion of one of its physical parameters
in joining physiological to psychological criterim (in general the solar radiation or the
order to support an optimal use of climatic elerment wind).

in public spaces. This has never been done yet. Any
study taking account of urban public places quality

stimulating adapted activities.
increasing perceived control (for exam-

has to integrate quantitative and qualitative catnfo ple by devices such as parasols).
parameters, from the draft on. * proposing several climatic atmospheres
The physiological parameters of thermal comfort in the same place (shade and sun, wind
are temperature, air speed, radiation, relativeitium and shelter, etc.).
ity, people’s dressing and activities. The probleim e creating transition spaces between dif-
thermal comfort indices is to fix too strict quadati ferent zones (inside/outside, etc.) to at-
tive limits. It is justified to give limiting value to tenuate contrasts compared to recent
physiological outdoor discomfort. But no system past experience and to improve conti-
currently exists that specifies these values ire@an nuity of the climatic conditions.
act way. An interesting method is Olgyay’s chart. | * increasing its naturality through vegeta-
implies an analytical and diagnostic study. tion or environmental stimulation.

The physiological and psychological aspects of We affirm that outdoor thermal comfort can only
comfort are complementary and not contradictorybe defined by a combination of qualitative and gquan
One cannot limit thermal comfort to thermal neutral titative criteria. One should evaluate quantitdiive
ity. It is necessary to consider a range of possiblthe pedestrians' thermal balance and qualitatitredy
thermal feelings associated with the freedom to corcriteria influencing their psychological adaptatyili
trol our environment and adapt ourselves. This set of criteria should be used in order tondra

Various psychological criteria of outdoor humanjudicious conclusions to improve thermal comfort in
comfort are updated in this study. Outdoor thermapublic spaces.
comfort depends in particular on the following fac-
tors:

* importance of relation with the context, 6 ACKNOWLEDGMENTS
in time and space (type of appropriation,
activities, etc.). The research presented in this paper is financed by

» perception of potential control: movable Brussels (“Région de Bruxelles-Capitale”). It was
components and possibility of localisa- written within the framework of a convention be-
tion change. tween Brussels ("Région de Bruxelles-Capitale")

» diversity of microclimatic atmospheres. and the research unit "Architecture et Climat"od t

» continuity of surroundings (transition "Université Catholique de Louvain". "Architecture
spaces, etc.). et Climat" is a research centre in architecture and

* naturality of the place: presence of chitectural engineering. Its objective is to proenot
vegetation, environmental stimulation sustainable development and particularly an ade-
and variability of the climatic condi- quacy between climate, buildings and inhabitants.
tions.
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