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Why is Ecological Architecture not very well accepted
-and what can we do about it?

Dr. Jusuck Koh
Emeritus Professor, Wageningen University
Principal, Oikosdesign.nl

Keynote Speech at the 15th Anniversary Conference of Korea Institute of Ecological Architecture
and Environment, co-sponsored with AURI (Architecture and Urban Research Institute)

I like to start this talk with two premises. One, from the second half of the 20th Century, we,
architects, planners and engineers, have produced a lot of ugly buildings and cities and widely
destroyed the environment and nature. Two, contemporary architectural discourses are generally
very shallow, a la “I did this, and | did that”. The first statement is by Christopher Alexander, the
second by Rem Koolhaas. | assume you all agree with these premises. So, we all need to avoid
architectural and engineering pollution and stop the shallow talk about “Wow!” architecture. Instead,
we must ask “why” we architects and society have produced so much ugliness and destruction.
Obviously, the non-aesthetic or anti-aesthetic nature of the Modernist architects’ discourse, and the
indifference to nature and environment of Western culture (with its systemic, logocentric philosophy),
played a role. But these, as serious as they are, require a separate occasion to reflect upon.

Today | like to address the question why Ecological Architecture or Design is not very well accepted
and practiced, and what we can do about it. This question has relevance, not only for Korea and this
conference, but also the entire world. It is a complex question for which we do not have a full answer,
let alone consensus. The answer will not be found by one discipline, one person and one method. It
requires dialogic and multiple methods.

The foremost mission of this organization was and is conceptual formulation of ecological/
environmental architecture and exploration of practical ways for its promotion. (KIEAE, 2001). From
the beginning, this organization recognized the necessity and emergence of “paradigmatic change” in
architectural thought, and alternative practice of engineering, materials and construction.

Now briefly going back to the earlier premises, we have produced so much ugly and bad
architecture, not just out of our misguided intent or implementation but out of our ignorance about
the environmental consequences, ‘expert’ arrogance, and our false understanding of the role of
architects and architecture in society. In other words, the fact that we have produced so much bad
architecture, particularly of Modernist paradigm, is a sign that architecture, environmental design, and
engineering are now in a deep crisis. The disciplines and professions as a whole have not yet found
viable alternatives, and are still engaged with self-referential stylistic discourse of Postmodernism,
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Deconstruction, and more lately Parametricism. In the process, Korean contemporary architecture
seems to be ‘lost in translation’, following the Modern paradigm, accepting it as (visual) art, and
neglecting both local culture and ecology, people and place. Architects are also lost in translation not
realizing that their design is just a ‘change in representation’ (Simon), not in reality. Indicative signs
are everywhere. One recent survey shows the ‘Space’ building being considered as one of Korea’s
best architecture. Sunyu-do Park is credited to architects rather than to landscape architects. The
parametrics displayed in Seoul Opera House, Dongdaemun Design Plaza and Yongsan International
Business District is architecture of skyline abandoning street-line interaction, not to talk about the
many gated high-rise apartments and government offices. The discipline of architecture with its
building industry has lost its ‘self-correcting system’ and is not learning. It failed to nurture critical
tradition internally and externally. Its evaluation, design award, and competition systems are ‘rigged’
by being heavily tilted to the visual and appearance ‘expert culture’. In addition, its design award
system usually doesn’t include post-occupancy evaluation, let alone invisible consequences for the
environment, user wellbeing, and Korean culture.

| have experienced this first- hand: in the design of Posco, redesign of Daewoo Headquarters, design

for Saemaul Training Center, SK R&D, and ETRI. As for urban design | withessed this in the new
town developments of Bundang and llsan, and even in Sanbon in spite of the fact that | had offered
an alternative design. All of them destroyed productive agricultural land, ecosystems and landscape
quality, and displaced local communities. | experienced resistance from established architects, middle
management, and heads of organizations seeking monumental/macho visibility. Today, | am asking
myself and you: How may dumb boxes do we need to design? How often are we just serving political
showmanship while destroying our hometowns and homeland? How long can we carry on with ‘blueprint’
design, a linear and top-down approach, with Euclidian geometry and perspectival representation that
do violence to ecological process and our experience? Are we just architects, urban designers and
engineers who are so-called experts producing ‘wow’ spectacles while ignoring everyday environment.
If this everyday environment does not nurture emotional bondage, how will it enable the community to
care and empower it to engage, and thus assume ownership of its environment? Today’s environment
is complex, and complex problems require not only multidisciplinary, and even transdisciplinary
participation processes that are dialogical, reiterative and inclusive. Yet, our planning and design
representation does not fully account for this complex process. Even ‘datascapes’ do not account
for embodied experiences. For transdisciplinary process to be successful we must open up not only
our design and design process but also our language and representation, so that they are accessible
to laypersons. We need to design involving representatives. Design has to become designing, not
form and space but process and experience. Architecture and city are not things but phenomena
and process. In the end, given today’s large-size projects, such as Yongsan Park, Han River or
Chonggye Chon, design is not an act upon society, but an act of society. Building, city and landscape
can be agencies for ecology and democracy. Yet all these project designs are failing to take upon the
opportunity to make the city better, or the community more engaged. Most importantly, Korea’s cultural
identity is lost through cultural amnesia, while the ecological footprint is increased.
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| have considered the question why ecological architecture is not well accepted off and on over a
long period of time. | offer the following:

1. Ecological design didn’t address aesthetic issues. It was primarily advanced on ethical and
scientific ground.

2. There exists a false perception that ecological design tends to be deterministic and to inhibit
creativity.

3. Early ecological design was analysis strong, synthesis weak: leaving the question of “then

what?”

4. There is a shortage of best practices: Many laypersons confuse pastoral landscape parks or
ornamental gardens as ecological. Central Park is not an ecological park, Emerald Necklace in
Boston is. (Both are designed by F.L. Olmstead).

5. Ecological design is misunderstood as ‘showy’ green design, ‘solar design’ or even as green
roof and green wall, lawn and golf course, evergreen trees and blue river, often leading to
‘boutique ecology’.

6. Ecological design is evaluated and marginalized by an old paradigm, by its visual effect and
bourgeois aesthetic taste. However, ecology is about interrelationship and process that are
not visible or immediate in effect, and its beauty is not as striking, formal or iconic. Ecology is
beautiful but not for beautification of ego. Today, architecture too has become political.

7. The primary motivation of architecture is not conservation, or ecology, but search for
distinction. Besides, architects depend on commission for their mission.

8. It takes some learning and familiarity for laypersons to appreciate ecological design in terms
of its sustaining beauty, low maintenance, changes and richness over time. Ecology is for slow
culture.

9. For those designing with paper or desk-top computer, complex and dynamic ecological
process is difficult to represent and simulate. It requires adaptive design and field work, thus a
concept of ‘open design’. Proper evaluation of ecological design must be done in the field, not
by visuals.

10 Architects often seek and work for rich private and corporate clients. They are less concerned
with operational cost and public impact.

Ironically, Korea traditionally was an ecological culture, and has, or had, a beautiful landscape.
Few capital cities in the world can boast with a more beautiful landscape than Seoul. Lee Sungye’s
choice of Seoul was based on this very landscape quality and promise. Why then do we not practice
ecological design and engineering?

There are both external and internal reasons. Among the external reasons are moral corruption
(lobbying in design competitions and awards), business and market dominance (turnkey projects,
area development by the private sector, new town development to stimulate the construction
industry, home purchase as investment), and linear and reductive bureaucratic structure and process
(bureaucratization and absence of quality planners and designers in city and provincial governments).

IFM Jusuck Koh (USA) | Why is Ecological Architecture not very well accepted — and what can we do about it? 13
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I know these first hand. | had the experience of discussing Ulsan Park with the CEO of a top
corporation, and World Cup Park and Millennium Park with the Mayor of Seoul.

Then there are also the profession-internal reasons. Architecture and design of Modernist paradigm
and engineering of mechanistic paradigm and pipeline thinking are in crisis globally. Locally, Korean
architects are lost in translation and the language game of Modernism, or Western architecture.
Besides, there is the nature of visual media that our profession use. They are inherently privileging
the visible, the difference, the focal, the instant, and the linear, and consequently distancing,
spatializing time and deterring movement (architecture as frozen music). Furthermore, they privilege
intellect over sense, male over female, difference over harmony, and power over empathy.

Therefore, we need to interrogate the theory of design and aesthetics governing architecture,
environmental design, and engineering, the language game of the Modern paradigm and old scientific
narratives that are still persistent: architecture as visual and art, design made and evaluated without
participation of users and nature, the visible alone equated with truth.

| was heartened to hear that at the World Congress of the International Association of Aesthetics
in Bejing, 2010, my friend philosopher Arnold Berleant and others pronounced that the future of
environmental aesthetics lies in ecological aesthetics. However, worldwide the battle is still going on
between ecological architecture and Modern architecture, and between the tradition of locality and
the Modernity of non-locality. As long as Ecological architects play the language game of Modernist
and rationalist architects (that has its deeper roots in Renaissance linear vision, spatialization of time,
and homogenization of space), ecological design will get marginalized by the hegemony of vision and
objectivity. It will also continue to get confused as picturesque and pastoral design on one hand, and
energy-conscious but not very sexy design on the other.

What can we do about this? First and foremost, we need to produce more and better ecological
architecture that is not just energy-conscious, environmentally responsive, and protective but also
profoundly aesthetic and even poetic. (We have now many examples to show. In the Netherlands,
we have Alterra Lumens building, Cinemec, City of the Sun, or Monnickenhuizen. In Korea, |
have designed ETRI Main Building, Ulsan Park, World Cup Park, and Samsung Medical Center
landscape. In those projects | accomplished about 70% of my expectation. | had ecological visions
for llsan and Sangam Housing, Posco and Daewoo Headquarter Buildings, Saemaul Training
Center, Chongro Boulevard, and Yongsan Park. These have not been realized.) These ecological
designs not only achieve energy- and material-economy, but also aesthetics of energy and material
process, integration of indoor and outdoor, building and landscape, provision of visual delight and
thermal delight. Ecology is an aesthetic science in that it is holistic and process-oriented. Ecological
architecture is beautiful because it is healthy, slim and fit, harmony-seeking and integrative, cycling
and recycling, with vital pulse and rhythm. Most of all, because it is breathing and embodied. As
David Abram says, to live is to be, and to be is to breathe - to feel the Ki. We need architecture of
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feeling, breath, and Ki, not just of vision and appearance.

Second, we need to demonstrate ecological architecture, city and landscape in everyday
environments that foster emotional bondage by and among the community through repeated
experience. We must go beyond design of spectacle landscapes (Chonggyechon, Han River
Renaissance). This requires an understanding of the value of participation, the nature of everyday
aesthetics, and that ordinary people don’'t necessarily like what architects like, nor much care about
design awards (Cooper, Lang, Saito). (They care about the feeling of a place rather than just the look.
In this regard, Oikos has D-Cube City to show and Chongro Boulevard to miss). We need design with
emotional intelligence, responding to people’s unmet everyday needs (people watching, being seen,
security, rest, etc). We need designs and places that are tidy and clean (but not too much so), soft not
hard, resilient not rigid, porous not sealed, open not closed. We need design that is not just formal but
informal, not just form but textured, not just spatial but time-sensitive and time-based, and materials
that show their origin and aging. We need design that communicates to our senses not just our
intellect, places that draw people close, to linger and discover beauty in very mundane environment,
and motivate to care for, and to own the environment.

Third, we can make the invisible visible, the immeasurable valued. Eco-revelatory design informs
and inspires. Making visible is the task of science as well as art. Recognizing the immeasurable is
the role of art as well as religion. Going beyond simple visualization or visual effect, we can make
relationships and processes visible, making the ephemeral and the haptic, and even deep order
and structure, felt. With the use of datascapes and info-graphics we can make energy consumption,
temperature, oxygen amount, pollutants, and even ecological opportunity costs visible. (In that way
evaluation takes into account normally invisible costs and consequences. Making energy inflow and
waste outflow visible, with their life cycle costs, not only in terms of energy but also exergy cost,
allows us to examine the qualitative matching of energy need and supply. We can no longer afford
to use nuclear energy for domestic heating when we realize that even using natural gas is already
wasteful of exergy.

Fourth, going beyond Euclidian, linear and static to fractal, nonlinear, and dynamic, we need to fully

exploit computational generative design, thus go beyond projective design. We need to go beyond
object, boundary and obsession with form toward surface and texture, and move from light toward
shade, from reduction toward continuity, from abstraction and geometric fundamentalism toward
concrete forms of sliding scale.

Fifth, with digital design and parametric we can make design adaptive and paperless, and no-
waste construction through file-to-field assembly. Computation and parametrics enable ecological
architecture, by revealing beauty that is nested, beauty and complexity that was not realizable
by Euclidean geometry and perspectival vision. Ecological design, just like a high-quality garden,
requires design-construction- management integration, because we are designing a living, intelligent,
creative, breathing system.

IFM Jusuck Koh (USA) | Why is Ecological Architecture not very well accepted — and what can we do about it? 15
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Six, using dynamic, nonlinear representation we can indeed realize dynamic, fluid and nonlinear
architecture and landscape. Architecture liberated from Goethe’s ‘frozen music’ and Plato’s ‘idea’,
where attention to process, experience, movement, change, flow and fluidity are at once the
characteristics of creativity, aesthetic, ecology and, most of all, of the East Asian culture of Tao,
Foongryu, and Fengsui. In such approach the division between building and landscape, form and
process disappears, and even the virtuality of digital architecture can be overcome. Architecture is no
longer form-seeking, design no longer guided by a (whimsical) idea. Process is more interesting than
idea. Design is not just form ordering but process ordering. Form is process. (So, we need to explore
architecture and landscape not as thing and structure, but as event and phenomenon, not just as idea
and eidetic process but as self-organization and emergence. We can approach genotypical design with
vary variations of phenotyical design. Rather than specific form, we can design ‘script’, deep structure
that can be adapted to site and users, acting as agency, meeting their diverse needs). Architects as
enablers, realizing people’s dream rather than their own dream. Architecture is open work.

Seven, ecological design and architecture is not conservative but conservational. Ecological design,
principles and rules do not inhibit creativity. Rather, they give legitimacy, define solution space, and
make us relevant. Ecological design is not about style, nature does not care about form, nature just
is and does. Beauty is outcome, and immanent, not caused. Beauty comes from being natural and
spontaneous, rather than from being premeditated and goal-directed. (We love nature because that
is natural. Love is not divine but natural, so is creativity. Love does not create, but love-making can.
Creativity is not sacred but natural and human. Art is not made but emerges). We need to clearly
understand that ecological design is paradigm, not style. (It is about deep structure and genetic
design, as such it is topological, adaptive, and open. Never complete and never closed).

Eight, we need to realize that ecological architecture is about home-making and house-keeping: to
design building, city and landscape ‘as if they are home. Today, the majority of us is homeless, and
humanity has destroyed the home of many species. Evolution is always co-evolution, evolution with
our environment, with other species. The failure of Modern architecture comes, among others, from
designing home as architecture rather than architecture as home.

Ecology is about home, as much as economy of home, living and nature. As such ecology is related
to habitat and habituation. We don’t look at architecture, landscape, and city; we inhabit them.
(Herein, too, lies one important difference between Eastern and Western architecture. In Eastern
architecture, the roof is like an umbrella. In Western architecture the roof is a cap). The Eastern
roof tells us that architecture is about sheltering, not appearance. (Jip is related to Jiboong, both in
Korean and Chinese. Likewise Korean for home, Kachong, reveals the importance of the garden.
Eastern architecture treats people as insiders, not outsiders. It reflects Korea’s insider cosmology
of experiencing an enveloping universe. In contrast, Newtonian cosmology of looking at the world
and speculating as outsider, pushed out of Eden, Paradise Lost. Hence ecological architecture is
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for architecture as home and for everyday design and aesthetics, which is more than visual, more
than distancing image, more than passing judgment. In it we dwell and take time. Space becomes
place, house becomes mirror of self, not a lens. Approaching architecture as home is also to accept
housekeeping, and that a household is not just built but managed).

Let me conclude. Paradigm change takes time. Ecological architecture is not just about
environmental sustainability but also about conserving the cultural identity of Korea, as an aesthetic,
emotional, contextual culture and breathing landscape of a cyclical world and oral tradition. Vision
separates, but sound integrates. For the ecological future of Korea, we need to make sure that
ecological architecture is not boutique architecture to display, but an affordable and affording way to
live. We need to stop pollution by bad or irresponsible design, planning and engineering. We can no
longer produce ‘waste architecture’ nor continue to make our cities like factories instead of gardens,
parks or landscape, with millions of cars polluting and wasting, and with throw-away architecture. As
architects, planners and engineers we must teach and learn ‘toilet training’ and ‘housekeeping’ for city
and landscape as home, and as places for engagement, engagement for ecology and democracy.
We can seize upon the digital technology and computation techniques to represent the invisible,
nonlinear, dynamic process, and thus prevent the violence done by scientific abstraction and vision
architecture, to defreeze architecture and bring it back to people and place, and to see to it that our
architecture and city will become a means for our larger collective dream of ecological economy and
ecological democracy. This we can and this we must.

Thank you.
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Energy and Emissions
What Next?

Santiago Porras Alvarez (Spain)

Professor of Korea University
[Dpt. Architecture]
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Energy and Emissions| KIEAE 2016 CONFERENCE
SMARI|2Z s XSIHsE &
What Next?

Antonio A. Rodriguez Serrano
Architect, COAJAEN

Santiago Porras Alvarez,

Architect, Dr. Eng, Korea University

BASED on the research by

Antonio A. Rodriguez Serrano
Architect, COAJAEN

Santiago Porras Alvarez,
Architect, Dr. Eng, Korea University

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY, F

Santiago Porras Alvarez (Spain) | Energy and Emissions What Next? 77
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INTRODUCTION

2008 SPAIN REAL ESTATE BUBBLE
2014 SPAIN CONSTRUCTION

REACTIVATION
2020 ZERO EMISSIONS BUILDING TARGET

PROBLEM NEW URBANIZATION-BUILDING

SANTIAGO PORRAS ALVAREZ. Architect Dr. Engineer . KOREA UNNERSITY,

2008 SPAIN REAL ESTATE BUBBLE

SANTIAGO PORRAS ALVAREZ. Architect Dr. Engineer . KOREA UNNERSITY,
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THE PROBLEM IS GENERAL THROUGH THE COUNTRY
EXAMPLE: MADRID (SPAIN) ABANDONED NEW DISTRICTS

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY, E’]

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY, E’] 6

Santiago Porras Alvarez (Spain) | Energy and Emissions What Next? 79
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2014 SPAIN CONSTRUCTION
REACTIVATION

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY.

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY.
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BUILDING INDUSTRY SPAIN WITHIN EUROPE

Building accounts for 40% of Carbon emissions

European Parliament. Directive 2010/31/EU

Within the European Union (EU), the building industry gross operating rate is 10.7%.
Spain has the largest percentage, with 22% of the whole EU in 2010

European Commission. Construction Statistics.

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY, g

2020 EU BUILDING EMISSIONS REDUCTION
TARGET

SANTIAGO PORRAS ALVAREZ. Architect, Dr. Engineer, KOREA UNIVERSITY, 10

Santiago Porras Alvarez (Spain) | Energy and Emissions What Next? 81
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Europe 2020 targets

The 5 targets for the EU in 2020
1. Employment
« 75% of the 20-64 year-olds to be employed
2. R&D
+ 3% of the EU's GDP to be invested in RRD

mate change and energy sustainability

. gr t gas issi 20% (or even 30%, if the conditions are right)
lower than 1990

- 20% of energy from renewables

. 20% i se in gy effici

4. Education
- Reducing the rates of early school leaving below 10%
- at least 40% of 30-34-year-olds completing third level education

5. Fighting poverty and social exclusion
- at least 20 million fewer people in or at risk of poverty and social exclusion

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY, 1

2020 EU BUILDING EMISSIONS REDUCTION
TARGET

The energy performance of buildings should be calculated on the basis of a
methodology, which may be differentiated at national and regional level.

That includes, in addition to thermal characteristics, other factors that play an
increasingly important role such as heating and air-conditioning installations,
application of energy from renewable sources, passive heating and cooling
elements, shading, indoor air-quality, adequate natural light and design of the
building. The methodology for calculating energy performance should be based not
only on the season in which heating is required, but should cover the annual energy
performance of a building. That methodology should take into account existing
European standards.

European Parliament. Directive 2010/31/EU

SANTIAGO PORRAS ALVAREZ. Architect, Dr. Engineer, KOREA UNIVERSITY, 12
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WE HAVE THE TOOLS FOR DESIGNING AND BUILDING
ENERGY AND CARBON EFFICIENT BUILDINGS

THERM 5 2 THERMAL MODELING

wr I p——y
ATEmATATE

More efficient
A

Less efficient

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY. 13

BUT WHAT ABOUT THE BUILDING WHOLE LIFE CYCLE ANALYSIS?

LAMDFILL
REUSE

REPURPOSE

DISPOSAL
MAINTENANCE

TRANSPORTATION

INSTALLATION

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY. 14

Santiago Porras Alvarez (Spain) | Energy and Emissions What Next? 83
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A REAL CASE STUDY

15

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY. |

A REAL CASE STUDY

MANCHA REAL, JAEN, SPAIN

-SITE 31,300sgm
-ORIGINAL PLAN: 1

0 blocks of 16 houses ea: 160 one family row-houses

N ¥
i it \

16

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY. |
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1990's BOOM OF ROW HOUSING

-STILL LARGE URBANIZATION PLANS EXISIT FOR THIS TYPOLOGY

-TOWNS CAN CHANGE THE TYPOLOGY, BUT DENSITY (HOUSING UNITS PER
HECTAR) CHANGES MUST BE APPROVED BY THE REGIONAL GOVERNMENT

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY. 17

RESEARCH
DETAILED CALCULATION TO

COMPARE TYPOLOGIES ALTERNATIVES FOR A FIXED DENSITY

1- ENERGY & CO2 EMISSIONS IN URBANIZATION, CONSTRUCTION
LCA A1 to A3 (production period) , A4 to A5 (construction)

2- ENERGY & CO2 EMISSIONS IN 10 YEARS OF USE*
LIFE CYCLE ANALYSIS B1 (use), B2 (maintenance)

3- EFFICIENCY COMPARISON AS ATOOL FOR URBAN SEDING DECISION
MAKING

4- CONCLUSIONS ON SUSTAINABILITY CRITERIA
Typology planning,

Resource consumption in the urbanization process,
Land occupancy and provision of free and green spaces,
Construction and infrastructure costs comparison

*10 years period was chosen based on the Spanish Law (decenal responsibility) and the fact that most
owners start renovation works at around this time.

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY. 18

Santiago Porras Alvarez (Spain) | Energy and Emissions What Next? 85
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LCA life cycle phases of the building process (ISO 14040 and 14044)

A. Production: A1-A3

Prime Materials Extraction (A1)
Transportation to Manufacture (A2)
Manufacturing (A3)

A. Building Process: A4-A5

Products Transportation (A4)

Installation and Construction Process (A5)
B. Use of the Product: B1-B7

Use (B1)

Maintenance (B2*)

Repair (B3)

Replacement (B4)
Rehabilitation/Retrofitting (B5)

Energy Consumption (B6)

Water Consumption (B7)

C. End of Life Cycle: C1-C4
Deconstruction and Demolition (C1)
Transportation (C2)

Reuse and Recycling Management (C3)
Final Disposal (C4)

(*B2 FOR MONETARY COSTS ONLY, NOT EMISSIONS OR ENERGY)

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY, 19

TOOLS

1- WIDELY USED COMMERCIALL SOFTWARE (MEP, BUDGET, LCA) CYPE

2- NATIONAL PERFORMANCE AND RATING SOFTWARE
LIDER
CALENER

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY, 20
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RESEARCH PROCESS DIAGRAM

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY, '

BLOCK DESIGN

ORIGINAL PLANNING
10 BLOCKS, 16 HOUSES EA.

[
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ALTERNATIVE PLANNING

10 BUILDINGS, 16 APARTMENTS EA.

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY, '
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TYPOLOGY COMPARISON - COMPACTNESS

ORIGINAL UNIT 3DK 108 sqm built area + 19 sqm individual parking, 2 floors
COMPACTNESS: BUILDING VOLUME/ENVELOPE AREA

SINGLE FAMILY DWELLING : MULTI-FAMILY DWELLINGS

i  sewn H SHAPED/SQUARE
TYPOLOGY  DETACHED TERRAC SUAB SHAPED . HSHAPED/SQUARE
- | DETAGHED | - 4YARDS 2YARDS COMPACT

| | <
' = e oz ki
al . = — - l’?ﬂ g
pantAYOUT A : ﬂ_!i ﬂ&i T
= ] - 5 -
i
FLOORS 2 2 2 4 4 4 4
| AREAmegn | s | s | 186369 _ 228344 | emec0 | 22200 | 11900
VOLUMEm3(V) 34225 67501 357143 472656 494400 433200 525200
| 18 191 ' 207 179 224 273
COMPACTNESS-EFFICIENCY  + - COMPACTNESSEFFICIENCY  +

= BUILDING COST + = BUILDING COST +
- ) - )

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY. ' 3

TYPOLOGY A. ROW HOUSES

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY, ' 24
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TYPOLOGY B. LOW DENSITY BLOCK

£
A

\\‘ R IR
| 1 2 3 4 I
b
g
w
SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY. 25
TYPOLOGY SINGLE-FAMILY HOUSING MULTI-FAMILY HOUSING
ALTERNATIVES TYPOLOGY A TYPOLOGY B
Toral Built Area (m?) 20.003 22227
per m?of building total per m? of building total
URBAN+INFRA A1 to A5 (€) 59,56 1.191.378,68 20,49 455.431,23
URBAN+INFRAB1to B2 (10yr) 10,52 210.431,56 3,68 81.795,36
€)
BUILDING A1 to A5 (€) 830,55 16.613.491,65 610,87 13.577.807,49
BUILDING B1 to B2 (10 Yr) (€) 215,74 431544722 14214 3.159.345,78
TOTAL COSTS (€) 1.116,37 22.330.749,11 777,18 17.274.379,86
SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY. 26
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COMPARATIVE ANALYSIS URBAN-BUILDING

Urbanization Energy and Emissions Impact

Typology A B
Embodied Energy (kWh) 8,933,114 3,324,881
CO; Emissions (kg) 3,318,170 1,221,450

Construction Energy And Emissions Impact

Typology A B
Embodied Energy (kWh) 45,878,596 35,042,540
CO; Emissions (kg) 14,539,800 11,195,000
CALCULATION TOOLS

The tools used are the life cycle analysis simulation tool included in the complete
architectural engineering software package by CYPE Ingenieros S.A. With the input of
the geographical data and the precise dimensions and specifications of the urbanization,
infrastructure and building units and their equipment, the program calculates the
economic costs, climatic needs and ecologic burdens for the life cycle up to ten years of
use, from an extensive and permanently updated proprietary data base. For the
purposes of this study, local data from the region (Central Andalusia) of the year 2012
were used, as with the economic slowdown numbers have barely changed in recent
years.

COMPARATIVE ANALYSIS 10 YEARS USE
TYPOLOGY A TYPOLOGY B

10 YEARS USE

[ALT 1. COOLING AND

HEATING W/ HEAT PUMP air-

air,, HOT WATER (SOLAR +

JOULE)

EMISSIONS LABEL 5 D

Primary Energy Use (kWh) 766 15.322.298 518 11.513.586
CO:z emissions (Kg) 169 3.380.507 130 2.869.510
INFRA+BUILD+10 YEARS

TOTAL ENERGY kWh 3.641 72.830.923 2333 51.855.591
TOTAL CO: emissions Kg  1.062 21.243.186 688 15.202.176

10 YEARS USE (choosen
alternative)

“ALT IL.a BIOMASS HEATING,

“HEAT PUMP COOLING, HOT .
AWATER (SOLAR + JOULE) .
EMISSIONS LABEL B B :
Primary Energy Use (kWh)  1.068 21.363.204 675 15.003.225 .
Oz emissions (Kg) 53 1.060.159 49 1.089.123 .
ANFRA+BUILD+10 YEARS .
USE =
iTOTAL ENERGY KWh 3.943 76.871.829 2.490 55.345.230 :
STOTAL CO: emissions Kg 946 18.922.838 607 13.491.789 .
10 YEARS USE

IALT IL.b BIOMASS HEATING,
HEAT PUMP COOLING, HOT
WATER (SOLAR + BIOMASS)
EMISSIGNS BABEDLRRAS ALVAREZ. Architect, Dr. Engineer, KOREA UNIVERSITY. A
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COMPARISON OF ENERGY AND CO2 EMISSIONS

Comparison of energy use (left column) and CO2 emissions (right column) in the
phases of Infrastructure Construction, Building, and 10 year operation under three
alternatives. In blue the value for Typology A, and in green the value for typology B.
Numbers are total absolute values in kWh and Kg of CO2, for the 10 years operation of

the 160 -housing-units: — 80.000.000

——— §1.000.000

© 72.000.000

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY. 29
SUMMARY
TYPOLOGY SINGLE-FAMILY HOUSING MULTI-FAMILY HOUSING COMPARISON
ALTERNATIVES TYPOLOGY A TYPOLOGY B (ALT A) / (ALT B)
per built m? total  per built m? total  per built m? total
Toral Built Area (m?) 20.003 22.227 0,90
Green Space (m?) 03 6.001 0,96 21.338 0,31 0,28
Total energy (10 years, kWh) 3943 78.871.829 2490 55.345.230 1,58 1,43
CO:2 emissions (10 years, Kg) 908 18.162.724 585 13.002.795 1,55 1,40
Cost (10 years, €) 1135,75 22.718.407,2 753,02 16.737.375,5 1,51 1,36
5 4
30

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY,
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COMPARISON OF ENERGY AND CO2 EMISSIONS
Comparison of energy use and CO2 emissions, for the urbanization, construction and
operation phases. Graph simplified for the alternative Il.a.

URBANIZATION
CONSTRUCTION

USE 10 YEARS

Typology A

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY. 31

COMPARATIVE ANALYSIS OTHER

CONSIDERATIONS

TYPOLOGY A

OWNERSHIP EXCELLENT
INDEPENDENCE EXCELLENT
DIRECT ACCESS TO STREET
EXCELLENT

OPEN SPACES PRIVATE BUT SMALL
COMMUNAL SPACES ONLY ROAD
PRIVACY (VIEWS) POOR
ACCESSIBILITY UPPER FLOOR POOR
DESIGN FLEXIBILITY POOR

TYPOLOGY B

OWNERSHIP LIMITED

INDEPENDENCE LIMITED
DIRECTACCESS TO STREET INDIRECT
OPEN SPACES LARGE BUT SHARED
COMMUNAL SPACES EXCELLENT
PRIVACY (VIEWS) GOOD
ACCESSIBILITY UPPER FLOOR
EXCELLENT

DESIGN FLEXIBILITY EXCELLENT

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY. 32
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CONCLUSIONS
1.-

ADVANTAGEOUS LOW DENSITY MULTI-FAMILY HOUSING AS TYPOLOGICAL

ALTERNATIVE FOR SHORT TERM DEVELOPMENT OF EXISTING PLANNED
AREAS

NEED TO BETTER STUDY WAYS TO REDUCE URBANIZATION AND BUILDING
ACTIVITY ENERGY AND EMISSIONS IMPACT, AS THERE IS MUCH MARGIN

FOR IMPROVEMENT COMPARED TO FURTHER USE EFFICIENCY
IMPROVEMENTS.

3.-
ENERGY EFFICIENCY DOES NOT ALWAYS RELATE TO REDUCED EMISSIONS,

AND CALCULATIONS MAY VARY SUBSTANTIALLY FOR COUNTRIES WITH
DIFFERENT ENERGY POLICIES.

SANTIAGO PORRAS ALVAREZ. Architect. Dr. Engineer, KOREA UNIVERSITY. a3

NEED TO BETTER STUDY WAYS TO REDUCE URBANIZATION AND BUILDING
ACTIVITY ENERGY AND EMISSIONS IMPACT

ALSO IN KOREA WHERE BUILDING ACTIVITY IS STILL INTENSE, AND AS THE
ENERGY AND CARBON EMISSIONS REDUCTIONS ARE POSSIBLE ONLY
DURING THE COSNTRUCTION STAGE

SANTIAGO PORRAS ALVAREZ. Arquitecto. Dr. Ingeniero, KOREA UNIVERSITY, SEOUL 34
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Nearly 200 Nations Adopt Climate
Agreement At COP21 Talks In Paris
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T Nations Unies
onférence sur les Changements Climatiques 2015
COP21/CMP11

Paris, France
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Statement of Seoul regarding Energy and Climate Change policy at COP21
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The entire area of cities in the world is 2% of surface
of the Earth, but they are in charge of 80 % of the

carbon dioxide emission
- 37 9 7|3 FA |2 St o3| Y E A |HE A (Worldwatch Institute)-

Energy consumption and Greenhouse emission rate by architectures in Seoul ZED  1ZAC
Energy Consumption Greenhouse gas emission Electricity Consumption
By architectures in Seoul By architectures in Seoul By architectures in Seoul
56.8% 68% 83%
2 o] 18.2% £& zol-ﬂ co2 7 : EHUHEA| HGT2ME 231
g5 H '% %"ﬂ 'ﬂ"h 4—’“ & SfiltHAlY 91.3MW B
ﬂ?sggglglsmildlt Lop *3oas 52 B 20% ol Wik * (103,1-'15,09)

* B A =Y 2o 35% WU

MEA| ol 2| 48] MEA| R47EA e MEA| M ARG
% 15,568TOE % 48,5513 tCO2 2 4,034TOEA

100 2 FIEHZ SIS BHE7] 9

re
02
2
=
re




Sustainable Life through Ecological Architecture
and Environmental Friendly Technology

Comfortable and safe housing from Climate Change ZED .. IZAC\
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Analysis on Energy consumption by 25 districts in Seoul
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Forecast on the oversea market of Zero Energy Building o - .I%Ag,,r_«
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Development Scheme for Zero Energy Housing IERG ENERGY DESIGN Iirlzzﬁganwmr:rm
by Ministry of Land, Infrastructure, and Transport (2014.0

]

| ] | | | } | | | |
2014 2015 ¢ 2018 2019 ? 2021 | 2022 2023 2024 2030

| 2ol|{z g AF8st, 4% 33728 NEYIE)
THA|L AdH| of 2ot H|2ofi2| ojFat | 20j|{z| oj g}
(Z2: 2017~)
(8]3%{: 2020~ ) =1
= _H_“-"‘h-_

ZERC ENERGY DESIGN [T 2o Bamegy rchitecties Conter

Yo m'et 12} ofjLiR]
oobg st

AMzollux| 28 auer 0% MMy Y YSTAFE 16




Sustainable Life through Ecological Architecture
and Environmental Friendly Technology

ra
&

ERC ENERGY DESIGN T8 2o Enregy Mchiectues Corter

Hzoflia| 25 Alxer o9 WY U YIRS 17

CELL-STURUCTURE for Smart City
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Consortium structure for Zero Energy housing complex fERo ENTRGY DESIGN .ir?':ﬁgmmm
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(Net-Zero Source Energy)
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Implementation of architectural technology for Zero Energy Building
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Altemative Comparison on Hybrid Energy System for Zero Energy Housing %
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Public office of Zero Energy Housing
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Analysis monitoring results : maintenance and improvement scheme
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"Changing roles of the Architecture since Paris Agreement
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Bamboo Forest Maintenance
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Initial Project
Urban Impact
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Shirahama Residence Projects
Ishinomaki, Myagi Prefecture
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What a Community need to
stay in such area ?
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