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Introduction. Towards an Adaptive Housing

This book sets out the results of a series of research efforts in
which the author was Principal Investigator, relating to the innova-
tive (or in some cases, rediscovered) traits of what we may refer
to as “Bioclimatic Housing” as it tends towards the emerging char-
acteristics of adaptivity to climate change and flexibility to environ-
mental interactions.

First and foremost, the study consisted of identifying the typologi-
cal, morphological, and distributive traits that define bioclimatic
housing. To succeed in this purpose, the work started from the
classic typological classification — which is to say that dictated by
reasons common to both bioclimatic and non-bioclimatic housing
— and went on to identify all those spaces and conformations that
characterize the building, also from a bioclimatic and environmen-
tal standpoint. The innovation of residential spaces brought to light
in this book, then, takes place on a dual front: that of the morpho-
logical type, which marks the overcoming of the textbook typolog-
ical classification, and the performance-based one, relating in fact
to the performance that these spaces can offer from the perspec-
tive of the environment, bioclimate, and energy. A dwelling’s
requirement is not only to satisfy the functional needs linked to the
activities commonly performed there, but is also that of being able
to best respond to energy and environmental needs. The starting
point remains the classic typological subdivision. The following
chapters will thus devote equal space to single-family homes and
to the six most popular classes of multi-family homes: row hous-
ing, in-line housing, housing with balcony access or in a block,
tower housing, and housing with a patio or courtyard. The intro-
duction to each chapter aims to show, for each typology, what
were the evolutions that then led to the dwelling’s upheaval in both
formal and bioclimatic terms. Of course, the attempt has also been
made to cast light on the hybrids between the individual categories
that can take place in real-world applications. The study of the
morphological and distributive characteristics does not claim sole-
ly to identify an inventory of design solutions, but also to provide
precise indications on the potentials each space has to become a
concrete passive bioclimatic strategy, since it allows energy sav-
ings or gain on the one hand, and reduced environmental load on
the other.

The research that was conducted demonstrates the most innova-
tive responses dictated by an extreme need for adaptivity and flex-
ibility in mostly reduced spaces. In fact, it is with difficulty that the
places of contemporary dwelling perform single functions; they
are, rather, the response to various needs. Therefore, while stay-
ing times and the activities performed have changed, so has the
number of persons characterizing the household. Given the com-
plexity of the issues, and so as not to lose the ultimate meaning of



the research that was conducted, the first portion of the text pres-
ents the themes dealt with for each residential typology. This per-
mits a variety of keys for interpretation, without losing the meaning
of what is set out. The reader may stop to learn about just one of
the typologies which we will seek to examine in greater depth in
the second part of the book, but at the same time various compar-
isons among the presented typologies may be made.

It is important to stress that the assessment of a dwelling’s biocli-
matic behaviour may be implemented on the basis of certain
parameters defined by numerous studies. Therefore, in this case
as well, it becomes essential to establish what need classes define
the quality of the housing. Of course, there are some already
established parameters, defined in the chart as established need
classes; then there are the innovative ones that bind their reason
for existence to a conscious attention to bioclimatic architecture.
Each of the need classes determines a precise design attitude,
which must result in fulfilling certain requirements.

Safety is the set of conditions relating to keeping the users free
from harm, and to defending against and preventing accidental
damage. Consequently, an essential requirement is to ensure the
users’ protection through a design that ensures protection against
falls, easily traversed environments, and immediate evacuation in
the event of an emergency.

Usability is the set of conditions relating to the building’s system
aptitude to be utilized by its users in the performance of their activ-
ities. Consequently, a fundamental requirement is to ensure prop-
er sizing, the right functional endowments, the provision of fixed
furnishings, furnishability, accessibility, practicability, tranquillity,
privacy, correlations, and the ability to gather.

Appearance, integrability, and the safeqguarding of the surrounding
conditions — which are, in order, the set of conditions relating to:
perceptive exploitation of the building system by users; aptitude of
the building system’s units to functionally connect to one another;
and improvement of the states of the super-systems that the build-
ing system belongs to — also entail the same requirements. It then
becomes necessary to have apparatus and plant allowing the
activities to be performed. In addition to this, however, the right ele-
ments of fixed furnishings must be present and properly posi-
tioned; there must be the possibility to introduce modifications to
the space over time, and the right degree of acoustic and visual
privacy. Lastly, the elementary spaces and the various typological
elements must be aggregated and related to one another in the
proper fashion. Management is the set of conditions relating to the
construction system’s economy of operation. Essential require-
ments for this are cleanability, maintainability, and flexibility. It is
therefore necessary to permit the easy removal of dirt and unde-
sired substances; to maintain intact over time the capacity to pro-
vide typological performance; and to adopt variations of its specific
utilization.
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Well-being is the set of conditions relating to the states of the build-
ing system adequate for life, health and the performance of activ-
ities. The requirements to be met are: perceptive well-being, and
therefore the entry of natural light to satisfy the perceptive/visual
aspects; thermal/hygrometric well-being, which consists of natural
or mechanical air exchange; and lastly acoustic well-being, such
as internal acoustic quality and insulation from outside noise.

The innovative need class relates to ecological-energy efficiency,
and therefore the set of conditions connected to the systems that
guarantee the building’s ecological and energy efficiency — prereq-
uisites for achieving the performance characteristics of adaptation
to climate change and flexibility in the interaction with the environ-
mental factors (the ultimate objective of the research and of this
book, which illustrates its main results). First and foremost among
the requirements to be met is the passive and active acquisition of
renewable energy. In specific terms, the goal is internal natural
lighting aimed at reducing energy needs; at passive heating, with
the building conceived as a large heat collector/absorber; at pas-
sive cooling; at the systematic employment of natural ventilation;
at optimizing the use of heat insulation systems; at the better con-
trol of the humidity factor; and at the use, as widespread. system-
atic, and integrated into the architecture as possible, of the various
forms of production from renewable sources — solar, wind and
geothermal first and foremost.

The real innovation in the field of residential building is that the
spaces must adjust to the evolution of the fundamental activities
that are carried out at home. It is also important to reflect upon
what the times of use are, and above all the duration. Moreover,
only in this way can the specific requirements, also in terms of
energy, be known, while attempting to meet only real needs, with
no waste to the detriment of the environment. It is therefore no
longer a question of predefined, presized environments, but of an
in-depth cognitive analysis of the real needs of contemporary
users. Beyond the classic activities of sleeping and eating, innova-
tive activities emerge in the setting of the residential space. For
example, the distribution spaces also respond to the need to com-
municate with the outside; in reality, these spaces have evolved
foo, and are reduced as much as possible, unless they acquire
new bioclimatic functions. The activity of cooking, on the other
hand, has stayed the same as always, but the habits linked to this
daily ritual are completely different. There is no longer the habit of
everyone eating together and preparing elaborate dishes; this
makes it increasingly important to have large pantries, of course
with freezers storing ready-made food. The kitchen itself is
reduced to a kitchenette, with counters that can at the same time
also function as tables for consuming quick meals. Meal consump-
tion on the other hand can take place increasingly often in places
other than the kitchen or dining room. One demonstration of this
are the latest-generation armchairs with built-in support surfaces.



Relaxation becomes an increasingly strong need, and can take
place in the dining or living room, but also in specially created
places, like a study or projection and/or musical entertainment
rooms. Following the same methodology, all the common activities
were analyzed, of which one of the most important today may be
cited: being in the open air. While this first meant having a ground-
level garden at one’s disposal, now, with ever-increasing density,
it raises the need to have innovative spaces, "intermediate
spaces," like roof gardens, terraces, balconies or loggias; but also,
on a slightly larger scale that deviates from the dwelling: shared
courtyards, atria, and green spaces.

The aspects that are innovative and that therefore distinguish the
bioclimatic residence include activities that are necessary and now
essential, such as for example regularly carrying out maintenance
on plant and services. This is possible if there are spaces that are
specially created, and that therefore can be inspected on a regular
basis. Remote work or work at the computer require new types of
spaces, that can consist, for example, of additional spaces inte-
grated into the dwelling, at times actually accessible from the out-
side (double entry for connected office and residence), or that in
other cases may be created flexibly thanks to a proper arrange-
ment of computer hook-ups and electrical plugs, and perhaps with
the smart use of mobile components and systems in a dynamic
and changeable configuration. Certainly, a highly important cate-
gory of innovative spaces is that represented by the environments
for the regulation of internal microclimate, and, more broadly
speaking, the bioclimatic behaviour of the dwelling and/or of the
entire inhabited architectural body (on the different scales), such
as — to cite the spaces that will be recurringly and prominently fea-
tured in this book — greenhouse spaces, bioclimatic atria, ventila-
tion towers, solar chimneys, buffer spaces, greenhouse-like
spaces with heated by sunlight, multifunctional service spaces,
and many others that this discussion, given the now abundant
contemporary experimentation, demonstrates are now a frequent
theme highly integrated into residential architecture.
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1. ADAPTIVE HOUSING: ASPETTI TIPO-MORFO-DISTRIBUTIVI E NUOVI REQUISITI

1.1. Edifici residenziali monofunzionali: nuovi tipi, forme,
esigenze, requisiti

1.1.1. Tipi della casa monofamiliare

La prima tipologia affrontata si caratterizza non tanto per una
similitudine tipo-morfologica degli esemplari, ma per utenze
con esigenze simili. Il concetto di residenza monofamiliare &
legato all'isolamento e privacy rispetto ad altre persone non
appartenenti al proprio nucleo familiare. Infatti gli ingressi sono
sempre indipendenti e quindi si accede direttamente dall'ester-
no ad uno spazio privato. Questo spazio privato & diviso in spa-
zio aperto e spazio coperto. Le sottocategorie di casa monofa-
miliare vengono definite dalle differenti proporzioni di tali spazi,
oltre che dal grado di privacy di cui si gode. Con questo si
intende la distanza da altre abitazioni e la densita abitativa del
contesto nel quale ci si inserisce. Tramite i parametri sopra
elencati, si € giunti alla definizione di cinque categorie. Di que-
ste, ognuna pud essere descritta in base allo sviluppo tipologi-
co in pianta, all' andamento dei flussi interni, alla distribuzione
interna e ad un esempio di aggregazione possibile all' interno
di un contesto urbano. Le categorie in questione sono:

Casa isolata

La casa isolata & caratterizzata da tutte le facciate libere. Questo
significa che potenzialmente tutti i prospetti possano essere dota-
ti di aperture verso I'esterno. Inoltre si garantisce un alto grado di
privacy, perché lo spazio esterno circostante la casa € di proprie-
ta privata. Le dimensioni e lo sviluppo tipologico in pianta dipen-
dono dal numero dei fruitori e dalla posizione e dall'esposizione
dell'area su sui si sviluppa il manufatto. | flussi interni possono
essere influenzati nel caso di residenze isolate da piu di un
ingresso (spesso infatti le case isolate hanno un ingresso princi-
pale e un ingresso secondario). Se lo spazio interno viene lascia-
to molto aperto, quindi non caratterizzato da frazionamenti ecces-
sivi, i flussi non sono obbligati ma possono essere ogni volta dif-
ferenti. Ovviamente anche all'interno si creano luoghi con diffe-
renti gradi di privacy, ragion per cui non tutte le stanze possono
essere concepite come openspace, soprattutto se la famigli con-
siste in piu di due soggetti. Solitamente gli spazi dedicati alla cura
del corpo e la zona notte sono piu chiusi per mantenere una certa
intimita, mentre gli spazi multiuso e le zone giorno possono esse-
re organizzati in modo piu flessibile. Per quanto concerne linse-
rimento nel contesto urbano, la casa isolata per definizione sara
sempre distaccata da altre abitazioni.

Casa binata
Alcune delle caratteristiche descritte per la casa isolata, valgo-
no anche in questo caso. Si assicura sempre un ingresso indi-
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pendente e un alto grado di privacy, ma non si hanno tutti i
fronti liberi. Anche lo spazio esterno individuale si riduce e a
volte pud succedere che questo spazio debba essere condivi-
so con un altro nucleo familiare. La distribuzione interna non
pu0 piu essere cosi libera, perché deve prendere in considera-
zione che solo alcune porzioni e/o prospetti sono liberi e questi
devono anche garantire agli ambienti interni almeno la giusta
illuminazione e aerazione. In questa tipologia & possibile che ci
siano corridoi di distribuzione volti verso l'interno e quindi privi
di illuminazione naturale. La densita abitativa delle zone carat-
terizzata da queste case & sicuramente piu alta.

Casa a schiera

Anche se l'ingresso rimane individuale, accade spesso che
con questa tipologia ci siano delle strade di accesso comuni a
piu unita abitative. Le invarianti sono i due muri comuni con le
abitazioni adiacenti (tranne che per le soluzioni di testata), e
spazi all'aperto individuali. Quello che invece pud ogni volta
modificarsi & la grandezza degli spazi esterni, la presenza di
uno o due giardini (sia in prossimita dell' ingresso che sul retro
o una delle due soluzioni). In relazione a questo I'ingresso & piu
o meno distante dal viale di accesso. Anche nel caso in cui gli
ingressi sono arretrati, la privacy si riduce notevolmente e si
possono avere spesso problemi acustici nel caso in cui i muri
tra le singole unita abitative non siano opportunamente isolati.

Casa a patio

Questa tipologia pud prevedere un accostamento di piu unita,
ma nonostante questo non si rischia una violazione della sfera
privata. La casa a patio € infatti caratterizzata da uno sviluppo
degli ambienti verso uno spazio rivolto all'interno aperto,
attrezzato a giardino o pavimentato e tutte le aperture principa-
li, come del resto anche l'ingresso sono collocati in questo spa-
zio. Quando piu abitazioni si sviluppano vicine, si pud arrivare
anche ad un assetto ad alta densita, ma preservando comun-
que, grazie agli spazi individuali una alta qualita abitativa.

Casa a piastra

Mentre la casa a schiera solitamente & caratterizzata da un
accostamento di piu abitazioni monofamiliari lungo una direzio-
ne predominante, la piastra invece si sviluppa secondo due dif-
ferenti direzioni, dando luogo ad uno sviluppo pit omogeneo.
Per garantire comunque gli accessi individuali a ciascun
nucleo familiare, spesso i viali di distribuzione sono inglobati in
questa struttura. La differenza rispetto alle residenze pluifami-
liari consiste proprio nelle caratteristiche di questi viali di distri-
buzione che sono rigorosamente esterni alla costruzione e solo
parzialmente chiusi o coperti. Dato che lo sviluppo pud appun-
to avvenire in entrambe le direzioni, spesso tali abitazioni si
sviluppano su piu piani per poter consentire a tutti gli ambienti
principali la giusta illuminazione e aerazione naturale.
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1.1.2. Classi esigenziali e innovazione nelle attivita e negli spazi
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2. ADAPTIVE HOUSING: CARATTERI DI BASE BIOCLIMATICO-ADATTIVI

2.1. Caratteri di base bioclimatico-adattivi degli edifici resi-
denziali monofamiliari

2.1.1. Aspetti di benessere ambientale e di efficacia biocli-
matica

La condizione di comfort pud essere definita come lo stato in
cui € minimo il complesso delle azioni volontarie e/o riflesse
necessarie alluomo per adattarsi alle condizioni ambientali
esterne, situazione in cui l'individuo che svolga una determina-
ta attivita non avverta sensazione di disagio. Le sensazioni di
comfort, variabili secondo l'eta e il sesso, sono legate agli
scambi di calore del corpo umano con I'ambiente e quindi ai
fenomeni fisici che ne dipendono. L'organismo umano € omeo-
termo, ossia ha una temperatura costante (c.a.37°C) ed & con-
tinuamente impegnato a mantenere in equilibrio il proprio bilan-
cio termico, tramite meccanismi fisiologici interni e provvedi-
menti volontari. Parte dell'energia &€ scambiata attraverso un
lavoro meccanico, la rimanente attraverso conduzione, conve-
zione, irraggiamento ed evaporazione.

Si puo pertanto affermare che i requisiti prestazionali che devo-
no essere soddisfatti siano determinati dall’esigenza di com-
fort. Vengono individuati come requisiti per il benessere
ambientale (con relativi sub ambiti) :

- Temperatura dell'aria: temperatura interna della singola unita
abitativa e temperatura esterna del contesto ambientale.

- Irraggiamento da sorgenti esterne: irraggiamento attraverso
superfici vetrate in facciata e sistema di irraggiamento per
esposizione e orientamento dell'edificio.

- Velocita dell'aria: moti d'aria attraverso scambi tra corpo
umano e ventilazione e ventilazione nel contesto esterno.

- Umidita dell'aria: umidita negli spazi interni e umidita atmosferica.
- Qualita dell'aria: qualita dell'aria interna per attivita svolte nel-
I'edificio e qualita dell'aria atmosferica esterna.

- Abbigliamento: influenza dell'abbigliamento e persone pre-
senti e i relativi capi d'abbigliamento.

- Attivita fisica: attivita dell'uomo all'interno dell' unita abitativa
e diverse attivita dello stesso edificio.

- Bilanci e scambi termici: bilanci e scambi all'interno di unita
abitative e bilanci e scambi termici con I'ambiente circostante.

Per l'efficacia bioclimatica si individuano come requisiti:
llluminazione naturale; riscaldamento passivo, raffrescamento
naturale; ventilazione naturale; isolamento termico,; controllo
dell'umidita; uso attivo solare/eolico/geotermico.

Le strategie bioclimatiche nella casa monofamiliare scaturisco-
no dalla lettura critica del luogo d'intervento e dall' obiettivo di
soddisfare tutti i requisiti ritenuti come fondamentali.



2. Adaptive Housing: Caratteri di base bioclimatico-adattivi



2. Adaptive Housing: Caratteri di base bioclimatico-adattivi



2. Adaptive Housing: Caratteri di base bioclimatico-adattivi



2. Adaptive Housing: Caratteri di base bioclimatico-adattivi



2. Adaptive Housing: Caratteri di base bioclimatico-adattivi



2. Adaptive Housing: Caratteri di base bioclimatico-adattivi



2. Adaptive Housing: Caratteri di base bioclimatico-adattivi



2. Adaptive Housing: Caratteri di base bioclimatico-adattivi



2. Adaptive Housing: Caratteri di base bioclimatico-adattivi



2. Adaptive Housing: Caratteri di base bioclimatico-adattivi



Introduction to part II:
Climatic and environmental data of reference

Every designer is now aware of having to refer to the specific
conditions of a place of intervention when taking on an envi-
ronmentally aware design. Aside from other reference data, cli-
mate data are essential, above all in strengthening all the pas-
sive bioclimatic strategies based on a close relationship bet-
ween climate and optimization of shape.

In the typological study that this book has aimed to implement,
climate factors become fundamental given the above, and
even more so because the morphology of what is built is requi-
red to respond to all the needs of people and the environment
in the best possible way. The factors of greatest importance
are the sun and wind. At our latitudes, the sun significantly
influences the micro-environmental conditions of what is built,
and its action can be measured in different ways, as may be
seen in the diagrams below. Incident radiation, however, does
not depend on latitude alone, but also on the conformation of
the land and of what is built, and the orientation that one
system takes on in relation to another. The following are some
of the more frequent orientations. An even more variable
datum regarding the location is natural ventilation. This is why
it is important always to take the weather station closest to the
intervention site as a reference.
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3. Il progetto del comportamento bioclimatico-adattivo degli edifici monofamiliari
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7. Il progetto del comportamento bioclimatico-adattivo degli edifici a blocco
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