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Abstract
he most recent review of the ASHRAE Standard 55 (2010)
incorporates the dialectic between static and adaptive approaches to
thermal comfort by proposing different recommendations for air-
conditioned and naturally ventilated buildings. Particularly in naturally
ventilated buildings, this standard aligns with three important topics in research
field of thermal comfort during the last decades: (i) air movement enhancement
versus draft, (ii) control availability and its impact on occupants’ satisfaction, and
(iii) the search for thermal pleasure. This paper presents the rationale behind these
three research topics and discusses its positive influence when moving from
thermal comfort towards thermal pleasure.
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Resumo

A mais recente revisdo da ASHRAE 55 (2010) incorpora a dialética entre as
abordagens estatica e adaptativa de conforto térmico, propondo recomendacdes
diferentes para edifica¢des com ar-condicionado e naturalmente ventilados.
Especialmente em ambientes naturalmente ventilados, esta versao da norma
reflete trés topicos importantes de pesquisa na area de conforto térmico, presentes
nas Ultimas décadas: (i) incremento do movimento do ar versus desconforto por
correntes, (ii) a necessidade de mecanismos de controle ambiental e seu impacto
na satisfacao dos ocupantes e (iii) a busca de deleite térmico no ambiente
construido. Este artigo apresenta a logica por tras desses trés topicos de pesquisa
e discute a influéncia positiva das mesmas, ao se ampliar a interpretacéo de
conforto para deleite térmico.

Palavras-chave: Conforto térmico. Edificios naturalmente ventilados. Movimento do ar.
Controle ambiental. Deleite térmico.
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Introduction

The last decades have witnessed major
international research efforts directed towards
quantifying the relationship between the quality of
the indoor environment, as perceived by occupants
on the one hand and the physical character and
intensity of the indoor environmental elements on
the other (ROAF; CRICHTON; NICOL, 2009).
The benefits of people spending more time inside
artificial and controlled environments during their
daily activities in order to keep them ‘neutral’ have
been questioned (BRAGER; BAKER, 2009;
ARENS et al, 2009; ZHANG et al., 2007a). But if
we agree that those thermal environments which
are slightly warmer than preferred or neutral can
still be acceptable to building occupants, as the
adaptive comfort model suggests (DE DEAR,;
BRAGER, 1998; AULICIENS, 1981; NICOL,
2004; HUMPHREYS, 1978), then the introduction
of elevated air motion into such environments
should be regarded as desirable because the effect
will be to remove sensible latent heat from the
body, thereby restoring body temperatures to their
comfort set-points. The most recent review of the
ASHRAE Standard (AMERICAN..., 2010)
incorporates this rationale, adopting higher air
speeds within the occupied zone and provision of
occupants control over their indoor environments.
These modifications are strongly aligned three
important shifts on the thermal comfort research
field associated to naturally ventilated buildings:

(a) air movement enhancement;
(b) control availability; and
(c) thermal pleasure.

The first shift refers to the recent revival of natural
ventilation, as a passive design strategy, has been
widening the range of opportunities available in
buildings to provide comfort for occupants. One of
the challenges when optimizing natural ventilation
is to define when air movement is desirable and
when not. Based on the argument that elevated air
speeds in indoor environments could be
unwelcomed (draft), air velocity limits have been
traditionally skewed downwards in the standards.
However, the weight of research evidence from
field studies suggests that neither the ‘risk’ of draft
nor the possibility of negative indoor air quality
posed by elevated enthalpy in buildings with
natural or hybrid ventilation systems, are real
enough to sacrifice the environmentally
sustainable goals of bioclimatic design strategies
(TANABE, 1988; FOUNTAIN et al., 1994,
TOFTUM, 2004; HUIZENGA et al., 2004;
ZHANG et al., 2007b; ARENS et al.,, 2009;
CANDIDO et al., 2011).

The second shift is related to the understanding
that occupants are perceived as active agents
within the indoor environment and not only
passive recipients on predetermined thermal
conditions as one would expect in air-conditioning
buildings. It is becoming clear that providing
control availability, especially when designing
naturally ventilated indoor environments is
paramount for occupants’ comfort, well-being and
productivity (BOERSTRA, 2010; KIM; DE
DEAR, 2012). This also reinforces the conclusion
that designing buildings totally disconnected from
the outdoor climate and environment in which they
are found is becoming completely out of date.
With this in mind, designers are beginning (rather
slowly) to shift their attention to widening the
range of opportunities available in a building to
provide comfort for occupants.

The third and most recent shift proposes a new
approach to indoor environmental quality, going
beyond thermal comfort and reaching for thermal
pleasure. Thermal comfort is defined as the state of
mind that expresses satisfaction with the
surrounding  environment” (STANDARD 55
(AMERICAN..., 2010)). The emergent application
of thermal alliesthesia to the thermal comfort
explored by de Dear (2010) investigates situations
in which a peripheral thermal sensation can
assume either positive or negative hedonic tone,
depending on the state of core temperature in
relation to its thermo-neutral set-point. The
concept of alliesthesia coined by Cabanac (1971)
implies the presence of internal signals modifying
the conscious sensations aroused from peripheral
receptors. For instance accelerations in air speed
on skin surface trigger dynamic discharges from
the skin’s cold thermoreceptors. So, in the warm
adaptive comfort zone these turbulence-induced
dynamic discharges from exposed skin’s cold
thermoreceptors elicit small bursts of positive
alliesthesia (DE DEAR, 2011). This approach
aligns with the adaptive model and it advocates
that naturally ventilated buildings will provide
indoor environments far more stimulating and
pleasurable compared to the static indoor climate
achieved by  centralized  air-conditioning
(TOFTUM, 2004; HUIZENGA et al., 2004).

When combined, these three shifts reinforce the
conclusion behavioural change in buildings can
undoubtedly  deliver fast and  zero-cost
improvements in energy efficiency and greenhouse
gas emission reductions. In order to provide such
behavioural opportunities, or adaptive
opportunities, buildings must be designed to
actively re-engage occupants in the achievement of
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thermal satisfaction. This paper will focus on the
rationale behind these three shifts and it will
discuss their positive influence when moving from
thermal comfort towards thermal pleasure.

Static versus adaptive
approaches to thermal comfort

The landmark research of Fanger (1970) provided
the framework necessary to determine a set of
design temperatures for engineering mechanically
controlled indoor environments. The Predicted
Mean Vote - PMV can also be used to assess given
room’s climate, in terms of deviations from an
optimal thermal comfort situation and it has been
globally applied for almost 40 years across all
building types, climates and cultures all over the
world even though it was originally intended for
application by the heating, ventilation and air-
conditioning (HVAC) industry in the creation of
artificial climates in controlled spaces (VAN
HOOF; HENSEN, 2007). In association with the
Predicted Percentage of Dissatisfied — PPD, the
PMV model encouraged not only the tight set-
points necessary in order to keep people feeling
‘neutral’ but also, indirectly, “[...] the wholesale
commoditization of the building design process,
taking power from architects to service engineers
[..]” (TUOHY et al., 2010). Both the PMV and
PPD were and still are broadly used in standards
such as ASHRAE Standard 55 (AMERICAN...,
2010), CEN CR 1752 (EUROPEAN..., 2009) and
ISO 7730 (2006), and its influence in thermal
comfort field is widely recognized.

As with any theory, model or index, Fanger’s
legacy has been both widely supported and widely
criticized. In his dissertation, Fanger explained that
the PMV model was derived from laboratory
experiments and it should therefore be used with
care for values below -2 and above +2. Especially
on the hot side, he foresaw significant errors (VAN
HOOF; HENSEN, 2007). But probably the most
important criticism is the concept of a universal,
‘neutral’ temperature. Regarding the inadequacies
of PMV applications in naturally ventilated
buildings de Dear and Brager (1998, p. 3)
commented that,

“[...] the cool, still air philosophy of
thermal comfort, which requires significant
energy consumption for mechanical
cooling, appears to be over-restrictive and,
as such, may not be appropriate criterion
when decisions are being made whether or
not to install HVAC systems [...]"".

The widely accepted ‘adaptive comfort model’
shifted this paradigm.

The dialectic between conventional, or “static’, and
the adaptive comfort theories can be seen in
innumerable papers and goes back few decades
(AULICIENS, 1981; NICOL, 2004;
HUMPHREYS, 1978; BRAGER; DE DEAR,
2001). This discussion became more prominent,
however, by the end of the 20th century with the
realization of the (unsustainable) energy and
carbon required to air condition indoor
environments. Based on an analysis of over twenty
thousand row set of indoor microclimatic and
simultaneous occupant comfort data from
buildings around the world, the ASHRAE RP-884
database found that indoor temperatures eliciting a
minimum number of requests for warmer or cooler
conditions were linked to the outdoor temperature
at the time of the survey. Thermal acceptability
was found for 80 and 90% by applying the 10 and
20% PPD criteria to the thermal sensation scale
recorded in the building. Buildings were separated
into those that had centrally-controlled heating,
ventilating, and air-conditioning systems (HVAC),
and naturally ventilated buildings (NV). Since the
ASHRAE RP-884 database comprised existing
field studies, the HVAC versus NV classification
came largely from the original field researchers’
descriptions of their buildings and their
environmental control systems. The primary
distinction between the building types was that NV
buildings had no mechanical air-conditioning, and
that natural ventilation occurred through operable
windows that were directly controlled by the
occupants. In contrast, occupants of the HVAC
buildings had little or no control over their
immediate thermal environment.

The major conceptual departure of the adaptive
model is its reference to thermal history,
expectations and attitudes, perceived control and
availability —of behavioral thermoregulatory
options. While the heat balance model is able to
account for some degree of behavioral adaptation,
such as changing one’s clothing or adjusting local
air velocity, it ignores the psychological dimension
of adaptation, which may be particularly important
in contexts where people’s interactions with the
environment (i.e. personal thermal control), or
diverse thermal experiences, may alter their
expectations, and thus, their thermal sensation and
satisfaction. One context where these factors play a
particularly important role is naturally ventilated
buildings (DE DEAR; BRAGER, 2001). The
model was derived largely from naturally
ventilated office building in various climatic zones
of the world and the general principle of weather
sensitivity should be equally relevant to other
contexts, including residential settings, if not more
so. Adaptive comfort theory predicts that the limit
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of acceptable residential temperatures will drift up
from the conventional wisdom of 23~240C during
warm weather. It also suggests that the cognitive
and behavioral factors impinging on comfort in a
residential setting will qualitatively differ from
those in the commercial office building sector,
where conventional (PMV) thermal comfort theory
was originally developed.

The model was derived largely from naturally
ventilated office building in various climatic zones
of the world with the general principle of weather
sensitivity being regarded as paramount. The
adaptive model’s outdoor weather-responsive
comfort zone is presented as a permissible
alternative to PMV within the most recent revision
to ASHRAE’s Standard 55 (AMERICAN..., 2010)
and the European Community’s counterpart
document, EN15251 has since followed suit (VAN
DER LINDEN et al, 2006) and it such
implementation was, undoubtedly, a step forward
towards mainstreaming naturally  ventilated
buildings (VAN DER LINDEN et al.,, 2006;
SHASE-G, 1994). China, Brazil and India are
discussing standards for naturally ventilated
buildings (ZHANG, 2010; WANG; CHANG;
DAUBER, 2010; THOMAS et al, 2010;
CANDIDO et al., 2011). This concept has now
been revisited, and the new addenda include a
weighted mean daily temperature (and not
monthly). This modification is yet to be discussed
by the thermal comfort research community but it
does show the research driven nature of this
standard and that there are important questions to
be answered, especially in relation to the
coefficients adopted. These questions are now
open for discussion and there is considerable
ground to be covered on this matter.

From draft to breeze

The adaptive model of thermal comfort offered a
new approach towards naturally ventilated
buildings when establishing that fluctuations in
temperature can still be perceived as acceptable to
the occupants and this in turn has been widening
the possibilities of using natural ventilation as
energy conservation design strategy. Many of the
justifications for the shift from naturally ventilated
indoor climates to HVAC during the late 20th
century emphasized the risk of local discomfort, or
draft, in situations where indoor air movement
relies on natural processes instead of controllable
mechanical ones (MCINTYRE, 1978, FANGER et
al., 1988). As a concept, draft means any
unpleasant air movement and is related to air
temperature and air speed but also other factors
such as area and variability and which part of the
body is exposed (MCINTYRE, 1978). Based on

laboratory studies, an effect of turbulence intensity
on draught discomfort was identified (FANGER et
al., 1988) and incorporated into a model that
predicts the percentage of dissatisfied due to
draught as a function of mean air velocity, air
temperature and turbulence intensity.

Data from laboratory experiments in cold climates
has been used to justify that 0.2m/s as the
maximum allowable air speed and it has been
deemed to be the threshold of draft perception
inside air-conditioned buildings. In moderate
climates, draft is one of the main sources of
complaint in regards to the workplace
environment, concerning up to one third of office
workers and at least two thirds of workers in
moderately cold environments (GRIEFAHN;
KUNEMUND; GEHRING, 2001). One reason for
the large number of draft complaints among people
working in cool or cold environments is simply
because they are more sensitive to draft than
people who feel thermally neutral (TOFTUM,
2004). However in warm to hot climates, draft
should not be the main concern, and natural
ventilation plays an important role in controlling
indoor air quality, indoor temperature, and also
prevents the risk of occupants overheating.

Extensive laboratory experiments have been
carried out in order to understand the limits for air
speed in which people would still consider as
acceptable. The pioneer study by Rohles, Woods
and Nevins (1974), examining the effects of air
flow provided by fans, indicates that for an air
speed of 1mi/s, the effective temperature can be
extended to 29°C. In a similar investigation it was
found that at least 80% of the occupants can be
comfortable for a temperature limit of 28°C and air
speed of 1,02m/s (SCHEATZLE; WU; YELLOT,
1989). Other studies found that, for the same
temperature and thermal acceptability, the air
speed values should be from 1.0 to 1,5m/s
(KHEDARI et al., 2000) and from 0.2 to 1.5m/s
(FOUNTAIN, 1991). Higher values, up to 1.6m/s,
were suggested to maintain the occupants’ thermal
comfort for a temperature of 31°C (Tanabe, 1988;
TABANE; KIMURA, 1994). Melikov, Arakelian
and Halkjaer (1994) and Olesen and Nielsen
(1983) investigated human responses to local
cooling with air jets in warm conditions and found
that the air jet speed preferred by the subjects was
not the same as that corresponding to thermal
neutrality, but the one decreasing the sensation of
warmth without causing too much discomfort due
to draft. These studies clearly indicate how air
motion increment can influence on human thermal
acceptability and comfort in warmer indoor
environments.
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Field studies have also been carried out in order to
understand air speed limits in warm and hot
climates. The overwhelming weight of evidence
from such studies indicates that increased air
movement in warm and hot environments is
essential in improving occupants’ thermal comfort,
and therefore higher air speed values are suggested
for these contexts (TANABE, 1988; TOFTUM,
2004; ZHANG et al., 2007a; ARENS et al., 2009;
CANDIDO et al., 2011). One of the most
extensive and detailed study is based on the
ASHRAE RP-884 database Toftum (2004), Zhang
et al. (2007b) and Arens et al. (2009) found that
people who feel cold prefer ‘less air movement’,
and those who feel hot prefer ‘more air
movement’. Nevertheless, the distribution of air
velocities measured during field studies was
skewed towards rather low values. This is true
even though occupants in the database buildings
rarely had individual control over air movement.

A recent review of the same database carried out
by Arens et al. (2009) focusing on air movement
preferences concluded that for sensations from 0.7
to 1.5, air movement should be encouraged and for
occupants possessing air velocity control, this limit
can be extended to 0.8m/s. One of the main
conclusions is that air movement should not be
made so great that it leaves people feeling cold, but
a certain amount of it does answer a basic need
found in the surveys, and can offset an increase in
temperature in the space. Similar results have been
found for a building in which occupants have
personal or group control over window ventilation.
Based on these findings, the authors proposed a
two-step process in order to define comfort zones,
considering temperature, radiant heat, humidity
and air movement. This new procedure encourages
elevated air speeds in combination with the
standard effective temperature and occupant’s
control requirements. The authors pointed out the
benefits of these new provisions that “allow
designers to use fans, stack effects, or window
ventilation to offset mechanical cooling, or in
some climates, supplement it entirely” (ARENS et
al., 2009).

This recent review released in 2010 represents an
important step forward in providing higher air
speed values. More details about what is new on
ASHRAE 2010 can be found on Turner (2011).
The increase in air speed values are in tune with
research  findings focusing on occupants’
satisfaction in which experiments indicate that the
draft limit should not be applied when people feel
neutral or warmer. The prediction of draft
discomfort  overestimates the dissatisfaction
percentage actually observed in naturally
ventilated buildings. Field studies suggest that

there may be a zone of temperatures and air
velocities in which devices and designs that move
air across large areas can do so without creating an
‘appreciable’ draft risk for the occupants. Many
previous studies focused on air movement in field
studies, including the maximum air velocity range
that could be regarded as ‘acceptable’ for
occupants during their activities. In this case, the
considerations were constantly related to the
concept of avoiding any disturbing or undesirable
air movement (draft).

From passive to active occupants

The adaptive model has long insisted occupants
are ultimately perceived as active agents within the
indoor environment and not only passive recipients
on predetermined thermal conditions as one would
expect in air-conditioning buildings. It has been
noted that thermal environmental conditions
perceived as unacceptable by the occupants of
centrally air-conditioned buildings can be regarded
as perfectly acceptable, if not preferable, in a
naturally ventilated buildings (FOUNTAIN et al.,
1994). Given thermal environmental stimulus can
elicit disparate thermal comfort responses,
depending on the architectural context in which it
is experienced (RAJA et al., 2001) and one of the
key ingredients is control availability. Widening
the adaptive opportunities i.e. allowing people to
make the environmental adjustments themselves
such as opening or closing a window, turning on a
local fan, or adjusting an air diffuser as part of
their adaptive opportunities, can be perceived as a
‘bonus’ for occupants (KIM; DE DEAR, 2012).

From a psychological perspective, studies reveal
that offering personal control over the indoor
environment seems to be very effective in
minimizing negative effects, such as stress.
(VROON, 1990). Other studies demonstrated that
control has a direct effect in the occupants and
their satisfaction with their work environment in
general, acting as “compensation” (LEYTEN;
KURVERS; VAN DEN EIINDE, 2009). Data
from the same authors showed that occupants tend
to be more forgiving of daily malfunctions in their
work environments, such as problems with
equipments and systems, when they had greater
degrees of freedom in adapting their immediate
indoor conditions.

Relationships between occupants’ control and sick
building syndrome have also been found. A large
field study conducted in 47 English office
buildings revealed that occupants with limited
control over their indoor environment were most
likely to show symptoms such as dry eyes, dry
throat, stuffy nose, itchy eyes and lethargy
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(HEDGE et al., 1989). Results from similar field
experiments in Germany corroborate these results.
Indeed occupants with limited control generally
showed more signs of sick building symptoms
(ZWEERS et al., 1992).

Focusing on thermal comfort, other researchers
found that occupants with access to desk lighting,
windows and adjustable HVAC set points are by
far more satisfied with their work environments
than those occupants without these opportunities
Boerstra (2010). Results from a large survey in the
US provide further indications of the control —
satisfaction relationship (HUIZENGA et al.,
2004). An extensive study carried-out in mixed-
mode buildings in the US clearly show that the
main reasons for dissatisfaction with the indoor
environment were related to lack of control
(BRAGER; BAKER, 2009). Occupants reported
complaints such as temperature (‘my area is
hotter/colder  than  other areas’), control
(‘thermostat is inaccessible’ or ‘adjusted by other
people’), lack of air movement (“air movement too
low”), and speed of response (‘heating/cooling
system does not respond’. People value operable
windows for a wide variety of reasons — personal
control of their thermal environment, increased air
movement, perceived fresh air, and connection to
the outdoors (BRAGER; BAKER, 2009). Findings
also show that occupants overall satisfaction will
be influenced by indoor environment factors on
linear fashion and as such any increment or
decrement of equal magnitude in the indoor
environment will indeed result in change on
‘occupant’s satisfaction ratio’ (KIM; DE DEAR,
2012).

Offering occupants control over their indoor
climate results in fewer health symptoms, higher
comfort  satisfaction rates and improved
performance of building occupants (BRAGER,;
BAKER, 2009; LEYTEN; KURVERS; VAN DEN
EIINDE, 2009; BOERSTRA, 2010). Based on this
evidence, it seems very logical to include the
aspect of personal control over indoor climate in
future thermal comfort standards. The recent
review for ASHRAE (AMERICAN..,, 2010)
attempts to include such requirements. This
rationale is intrinsically linked with the new air
movement requirements and it is requested for air
speeds higher than 0.8m/s. Hopefully this new
provision will encourage more control availability
and greater degrees of freedom for occupants when
adapting their immediate indoor conditions.

From thermal boredom to thermal
delight

In a classic paper entitled “The physiological role
of pleasure” Cabanac (1971) explained that in light
of this theory, it is possible to reconsider the nature
of the whole conscious experience. The existence
of alliesthesia implies the presence of internal
signals modifying the conscious sensations
aroused from peripheral receptors. This conscious
experience, as a result of a stimulus, can be
pleasant or unpleasant, and it will be related to the
subject’s internal state (DE DEAR, 2010).
Cabanac coins the word ‘alliesthesia’ to describe
this occurrence perceived by human senses.
Alliesthesia is essential to regulatory negative

feedback systems relying on behavioural
interventions, such as: hunger, thirst and
thermoregulation (CABANAC; MASSONET;

BELAICHE, 1972).

The emergent application of thermal alliesthesia to
the thermal comfort investigates situations in
which a peripheral thermal sensation can assume
either positive or negative hedonic tone, depending
on the state of core temperature in relation to its
thermo-neutral set-point. A slight breeze on the
skin brings thermal pleasure (‘breeze’) when the
core temperature is displaced slightly above
neutral. Yet the same peripheral air movement is
perceived as an unwanted ‘draught’ if the core
temperature is below its set-point”. The schematic
Figure 1 shows these interrelations between the
negative alliesthesia as result of antagonism
between core and periphery and the positive
alliesthesia as a result of the complementary
relationship between core and periphery.

When we perceive warmth or coolth, we do not
actually sense the temperature of the room’s air or
surfaces directly, but rather our nerve endings, the
thermoreceptors, which send signals to the
hypothalamus at the base of the brain when
stimulated (ZHANG, 2003). Although it is
difficult to quantitatively evaluate differences in
the density of skin thermoreceptors in humans, the
density of hot and cold spots would be expected to
correlate positively with the density of warm and
cold receptors (NAKAMURA,; YODA,;
CRAWSHAW, 2008). Skin thermoreceptors
provide the data from the environment to compare
against deep body temperature (the controlled
variable). The rate of firing (i.e. frequency of
neural output) of skin thermoreceptors has a
steady-state component, and a transient component
(i.e. firing frequency). Accelerations in air velocity
on skin surface trigger dynamic discharges from
the skin’s cold thermoreceptors. So, in the warm
adaptive comfort zone these turbulence-induced
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dynamic discharges from exposed skin’s cold
thermoreceptors elicit small bursts of positive
alliesthesia (DE DEAR, 2011). When the core
temperature is warmer than the core set-point, any
peripheral stimulation of cutaneous cold receptors
will trigger positive alliesthesia. In light of this
theory, the fluctuations in temperature and air
movement in naturally ventilated buildings would
be regarded as thermal pleasure by the occupants
(DE DEAR, 2011).

The thermal pleasure or ‘thermal delight’ already
explored by Heschong (1979) aligns with the
adaptive model and it provides more evidence why
naturally ventilated indoor environments would
provide more satisfied occupants. Researching the
interaction of peripheral and core thermal states as
they relate to thermal pleasure and displeasure
holds considerable promise for the design of
energy-efficient indoor environments. However,
such research requires control over internal and
peripheral  thermal states, suggesting an
experimental method based on controlled climatic
conditions rather than uncontrolled studies in field
settings.

Conclusions

The dialectic between conventional and the
adaptive comfort theories became more prominent
by the end of the 20th century with the realization
of the (unsustainable) energy carbon required to air
conditioned indoor environments. The adaptive
comfort showed that occupants play an active role
in creating their own thermal preferences and
satisfaction with an indoor environment occurs
through appropriate adaptation. The ASHRAE
adaptive model offered a new approach towards

naturally ventilated buildings and it’s broadly
influence is recognized within the thermal comfort
research field. On the most recent review, among
other important modifications, three can be
highlighted:

(a) implementation of higher air speeds;

(b) provision of occupants control over their
indoor environment; and

(c) different methods for acquiring outdoor mean
temperature, including a weighted daily mean of
daily temperatures.

These modifications are strongly aligned with
recent findings and it illustrates the research driven
nature of this standard.

The revival of natural ventilation as a research
topic corroborates the importance of this design
strategy in  providing stimulating indoor
environments. Naturally ventilated buildings
indeed provide indoor environments with higher
percentages of occupants overall satisfaction and it
presents enormous potential in contributing to
energy conservation challenges faced by the
building sector. There are important questions
remaining related to allowable air velocity values
(maximum) and occupants control within the
occupied zone that should be investigated in more
depth. Much has been done focusing when air
movement is ‘unwelcome’ (i.e. draft) but there is
an enormous potential in research considering air
movement enhancement in buildings as a
‘welcome breeze’. Especially in hot-humid
climates, this research topic is pivotal in providing
thermally acceptable indoor environments and
occupants’ satisfaction.

Negative alliesthesia = antagonismbetween core and periphery
Positive alliesthesia = complementary relationship between core and periphery
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Figure 1 - Negative and positive alliesthesia

Fonte: de Dear (2010).
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The emergent topic of alliesthesia can provide
more insightful information about this complex
and fascinating interaction between physiology
and pleasure. Clearly, a specific air speed has
many possible physiological and subjective effects
ranging from a pleasant sense of coolness to an
unpleasant sense of draft, depending on the status
of the indoor climate variables and the occupants’
individual factors. Designers should therefore
explore it more fully on their design, focusing on
more sustainable, energy efficient and, why not,
pleasurable built environmental designs.
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