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Background: Future Energy Scenarios
and the Transformation of Inhabitation
Landscapes

Nowadays we are experiencing the end of
the fossil era and regenerative resources are
gradually reducing our reliance on fossil
fuels. Throughout the history of human
civilization, changes in energy systems have
always led to fundamental transformations
in the landscapes of human occupation.
(Fig. 2) Looking back on how fossil-fuels
completely altered the organizational logic of
20th century settlements, drastically affecting
their density, patterns and scale, we start
foreseeing that the new energy scenario will
significantly transform the development and
formation of tomorrow’s spatial structures.
The logic of energy generation, distribution
and consumption will dramatically influence
how we understand and define urban
boundaries, infrastructure and landscape at
multiple scales. Given the low power-density

and flexible scales of renewables, cities that

REREN

so far have been solely energy consumers
face both the challenge and the opportunity
of accommodating energy production within
their boundaries (Fig. 3). In light of these
changes, the whole question of urbanization
must be readdressed.

So far designers’ attention on energy has
been concentrated only on two limited areas
of the problem: energy conservation and the
incorporation of energy harnessing devices
(solar PVs, wind turbines, etc.) into existing
spatial structures and typologies. Both focuses
have reduced energy-related design practices
to the mere application of green technologies,
which usually work on a superficial level and
at limited scales (building scale intervention).
Designers are losing their interest for formal
innovation, becoming amateur technological

users. The big picture still remains untapped.

Thesis: Towards a Spatial Paradigm that
Goes beyond Technical Advances

| believe that a new spatial paradigm with

multi-scalar and cross-disciplinary wisdom
should be explored to provide a normative
model for future developments. In the context
of Asian urbanization in particular, the
debate should be less about how energetic
components can fit into existing cities and
more about exploring integrated solutions to
structure future urban growth. New models
should go beyond purely technical advances
to embrace broader political, social and
cultural dimensions, which require a better
understanding and manipulation of the
energetic and ecological components of the
larger urban context.

My research started from the observation
and analysis of how fossil fuels that are highly
concentrated and mobile have shaped urban
development over the past 200 years, and
then moved on to address the issue of how
the disperse spatial pattern and thus changing
operational scale of post-fossil energies would
trigger new spatial conditions and innovations

(Fig. 4). For example, beyond just a material
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(like coal), wood is at the meantime spatial,
biotic, recreational, cultural, social etc. (Fig.
5). Thus energy is not only a spatial project
but would increasingly become an ecological
project, revolutionizing deeply how we should
redefine the interaction between inhabitation
and environment in the future. Designers
would therefore engage exploration of new
sets of design parameters, organizational
logics, and facing new challenges. At all
scales (from architectural to regional), new
spatial synergies could arise between the
energetic and ecological infrastructure,
allowing landscape and public open spaces to
become generators of revenue. Their multi-
functionality will also trigger new three-
dimensional arrangements that can exploit
more the vertical axis, introducing a new

perspective into landscape design.

Methodology: Projective Representation
as an Accurate Design Device

The dynamic, formless character of
energy requires a working methodology that

is based on scenario-thinking and is capable
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of engaging both physical and non-physical
factors, interrelating layers of information
into a complex system; such approach could
benefit from the use of computational tools.
Through its ability of negotiating among a
range of different priorities, parametric design
can also overcome the traditional engineering
methodology associated with the efficiency of
separated systems.

The ultimate precision and rigorous
quantitative expression enhanced by com-
putational tools can reveal even the most subtle
differentiation and critical thresholds. The
transformation of representation from an
analytical to a projective instrument will help
unfold hidden design opportunities. Once
the design parameters are selected and their
relationships translated into quantitative
formulas, the definition of various prototypes
will allow designers to move back and forth
between data and space. Flat and formless
datasheets could be materialized into their
associated spatial conditions and specific
goals visualized and evaluated, reintroducing

the question of form and space that lies at the

core of any design profession (Fig. 6). In a
process-based approach, designers are freed
up from preconceived ideas and could explore
emerging spatial and organizational models.
Rather than aiming for a fixed formal vision,
design goals would then be achieved through
the definition of a relational system and a
strict control over the process; the output is
adaptable and potentially dynamic. Various
scenarios at multiple scales can be foreseen,
evaluated and optimized in a continuous
loop, providing the adaptability needed for
long-term developments while preserving a

reasonable degree of design specificity (Fig. 7).

The Overlapped City: Redefining Energy
Landscapes in the Post-fossil Era

Energy production in the post-fossil era
will be dominated by renewables, whose
low power density requires dramatically

larger to produce enough energy to meet

%1113 © Chen Chen

EEMMHIZIHES © Chen Chen

Design process © Chen Chen

Concept of The Overlapped City © Chen Chen
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our demand, as shown in Figure 4. On the
other hand, renewable energy production
can take place at a range of scales. They are
more compatible with urban conditions and
more flexible with spatial application than
fossil fuel based energy production. Their
distributed production pattern could take
advantage of micro grid, a more efficient,
resilient distribution. Current cities, which
are solely energy consumers, are facing
both the challenge and the opportunity of
accommodating energy production within
their footprints. This challenge will be further
intensified with the ambition of managing
urban growth in more compact models of
development.

Historically, political, religious and

geographic agents have defined our cities. In

the new era, the logic of energy production
and distribution will start having a significant
impact on the spatial organization of the urban
growth. This project explores the morphology
of resilient post-fossil cities across three
scales: redefining urban boundaries and urban
clusters, energy infrastructure framework and
a new set of urban codes. The concept of “The
Overlapped City” tries to generate spatial
synergies between energy and other urban
parameters in the three scales (Fig. 8).

The testing site is in west Houston,
the fastest growing urban area in the US,
with a rich potential for renewable energy
production. Landscape elements on site such
as stream, ponds and forest are recognized
and preserved. A potential ecological network

could be established generating a linear

system connecting all the adjacent ecologic
elements. The ecological network serves as a
buffer zone as a way to define urban growth.
A series of maps recognize existing landscape
elements on site to project the location of
open spaces. Proximity to public transits and
open spaces both leads to higher density.
Parametric tools help recognize the
different energy potentials associated with
various massing strategies (the four categories
of envelopes determined by their geometric
features have embedded patterns that define
different productivity level in terms of energy)

(Fig. 9). A series of dynamic relationships

9. R#EFE4™H © Chen Chen

10. #TEIF4ERE © Chen Chen

9.  Overall energy production potential © Chen Chen
10. Urban typology matrix © Chen Chen
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links the traditional parameters of density
and height with the energy productivity of
each block, as a way to motivate developers
to maximize their local energy production
(Fig. 10). The design of urban typologies
is articulated following the concept of
“overlapped city” — maximizing active
surfaces and overlapping multiple programs
in compact urban areas.

A policy of inter-block energy balance
incentivizes the citizens to maximize their
local energy production and reduce their
reliance on the centralized energy supply,
making the new city work as a resilient
ecosystem. In such context, different degrees

of flexibility can be allowed in order to

adapt to the market economy. New patterns
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of energy specialization arise, defining the
blocks that are more prone to production and
the ones that are more prone to consumption
(Fig.11). Through a system of energy
“trading” a cluster meets its overall energy
production target through the compensation
among the different blocks and the creation
of additional energy sources within the green
corridors, forming an energy ecosystem in
equilibrium (Fig. 12).

The system will develop in phases and
in a polycentric manner, in order to adjust
and optimize the scheme as more settlements
are accommodated and technologies of
renewables improve. Starting from easier
goals of local energy coverage, the city

gradually achieves more and more energy

independence and resilience, reducing its
reliance on fossil fuels overtime (Fig. 13).
As a result of the new urban code, some
new interesting and highly diverse spatial
conditions and relationships arise, disclosing
the potential of this approach to create new
paradigms of urbanization. A variety of
radically different scenarios are therefore

generated, tested and evaluated.
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