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Abstract

In contrast to the charming, unconventional “tree hugging” decades ago, the
evidence of climate change and the peak of fossil resources presents bioclimatic
building design no longer as an option, but an international, intergenerational
obligation. The co-authors, Ellett and Despang, with their research and teaching
platform at the College of Architecture in Lincoln, Nebraska, USA
(http://archweb.unl.edu) and practice base in Hannover, Germany (Despang
Architekten, www.despangarchitekten.de), will present by means of their own
recently completed academic and professional design projects, how two
generations of younger “late fossil-age” architects try to avoid the failures of a
solely technologically approach of the past, and begin to balance the thin line of
archi-/eco-friendliness in their approach to designing an environment for the
coming first truly post-fossil generation, distinguishing them as Generation
P(ost-fossil). The academic case study considers post-fossil urban dwelling in the
American Mid-West, and the built practice example explores a passive house/no
emissions philosophy towards a kindergarten in Germany. The paper
presentation will explore the trial and error evolution of challenges, and great
potential in viewing a post-fossil future as a generative design inspiration. The
audience will be encouraged by the case studies to consider the progressive
balance of eco- and archi-friendiness.

Keywords: post-fossil, American midwestern architecture, german ‘“Passiv-
haus” technology, thermo modification technology.

1 Introduction and analysis

“Sustainability” undoubtedly is the word of the beginning 21* Century, and is
therefore also dominating both the global academic and the professional
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architectural practice as no other “one-word term” before. It is no wonder that it
also polarizes the profession as no other subject before. A majority of younger
architectural teachers especially see the root of the failure of early eco-
architecture sprouting again, where “off the grid” building design is achieved by
simply applying engineering knowledge and denying architectural competence.

In commonly revered environmentally “progressive” European countries, this
indeed already happens—of course not within the cutting edge avant-garde, but
in the dominating mainstream architecture, for “the people.” As opposed to real
improvements and innovations in many areas, real estate developers in German
feed the growing architectural hunger of home-buyers by offering off-the-shelf
“passive houses.” These examples are, in actuality, service-/volume-optimized
Styrofoam boxes, carved out to the south—undoubtedly economical, but
arguable in terms of their overall eco-friendliness, and certainly very
questionable in their archi-friendliness.

Architectural education undoubtedly has the responsibility to be the
counterpart to the purely profit-driven reality by means of speculative and highly
critical investigative research, as represented by University of Nebraska
undergraduate architecture student Yaravi Lopez-Wilson in her paper “Edu-
Archi-Kinetics,” to be included in the Design and Nature Conference 2008 [1].

Parallel to these innovations making their way into the architectural reality,
there also need to be immediate actions, which gives the innovations the
necessary time to feed into them. This immediate action architecture also needs
to take place on all architectural levels. Whereas to the “higher” architecture
bioclimatic innovations already seem to have a more immediate access, in the
ordinary realm, limited butgetarian background is used as an excuse to refuse
bioclimatic architectural innovation. It is in this prosaic, everyday architectural
world, however, that bioclimatic actions would have the most multiplicatorial
and societal effect. In the following presentation, the authors will, with one
executed and one speculative project, point out how within the ordinary domestic
realm, immediate action can be taken which aims to balance on the archi-/eco-
friendly edge.

2 German case study

Despang Architekten over the years has continuously taken public projects as a
challenge to critically re-think societal typological stereotypes. A restrictive
program and budget is continually seen as a provocation to fight the type-related
mediocrity. The first opportunity came with the school for mentally disabled
children in Garbsen, Germany [2], where the client had to be convinced into the
unconventional solid wood tectonics as being essential for a multi-sensual
engagement, which at the same time created a healthy, thermally-optimal
structural enclosure. Next was a neighborhood grocery center [3], which gave
back the everyday goods shopping to a grown urban community. The goal was to
fight within the budget of $50 per square foot, which was derived from the
degenerated grocery barn types, which are stereotypically common throughout
Europe. This goal was achieved by a strategic prefabricated concrete frame filled
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with glass and metal grading which makes it as bioclimatic as possible,
exemplifying that ecological design starts before the architectural design phase
itself, here on an urban level, allowing neighbors to walk instead of driving to
their groceries. This ordinary project type representative received the two highest
regional architectural awards, the Lower Saxony States Award and the Lower
Saxony BDA Award [4], which has only happened once before with Behnisch
Architekten’s Nord LB Bank in Hannover, as one of the most prominent icons of
high architectural sustainability.

Figure 1:  (a) Solid-wood school; (b) solid-wood interior; (¢) neighborhood
shopping.

As much as the former grocery center was outdated and was found necessary
to be rejuvenated, so was the neighboring kindergarten, an essential social
element in the community. In this vein, Despang Architekten went through a
transitional process of raising awareness towards the need of a bioclimatic
approach in architecture. The solid wood school already implemented passive
solar devices and, in combination with the thermal mass tectonics, decreased the
carbon footprint of the building. However, consistent with an accelerated
understanding of the need for architecture to contribute to a cleaner world in the
early 21st Century, Despang Architekten was hired by the City of Hannover to
push the bar even higher and make this kindergarten the first to apply “Passive
House Technology” and ultimately achieve the “Passive House Standard” [5] in
the city of Hannover.

This architectural enterprise is an intercultural investigation of the immediate
implementation of green good design, meaning through human event, shaping
both archi- and eco-friendly space and form. The leaders of the Western
Hemisphere have the sad reputation of being the dominant environmental
polluters in the world, with building stock being the largest contributor.

The design was launched as a case study project, which serves as an
explorative vehicle for this strategy that for the first conceivable post-fossil
generation of growing-up terrestrials, the City of Hannover meets the challenge
as the pilot case of an adequate didactical abode.

The intentional motivation is to let the youngest generation immediately grow
up in an adequate built environment, which equips them with an intuitive
advantage.
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(b) (©)

Figure 2: (a) Passive eco-friendly?! (b) archi-friendliness; (c) architecturalized.

In collaboration with the sun, the event of the children's activity is the basic
thermal conditioner. The energetically-optimized enclosure investigates the
balance of both eco- and archi-friendliness and the sensual unison of space, form
and nature. The site encompasses an iconic 1950's suburban setting, with a great
balance of density and green outdoor spaces. The project was to replace a
previous fossil-age kindergarten structure from the early 1970's, which was
situated in a way that it "clogged" a recreational park corridor, which initiated
the original mid-century master plan. Almost half a century later, the goal was to
bring it back to the original natural scheme and let the building, both from a site-
strategic and architectural view point, become embedded in nature again.
Respecting and taking advantage of the natural shading potential of the mature
trees on the site, the building occupies almost the same foot print of the previous
structure. The human event and activity of the children structures the building in
a clear way. All of the serving spaces align along the north end and are
connected by the linear circulation space, which is wide enough to serve as well
as a play-street, and leads to the living-rooms to the south. This internal
hierarchy responds to the thermal logic in the transition of the enclosure from
completely closed off to the north, to the complete openness to the sunny south.
Regarding the landscape revitalization goal, the northern front is not treated like
a facade, but with the sequence of vertical wooden slats, which are thinned out
over the openings, to blend into the natural tectonic pattern of the green space.
The light shining through the louvered parts during the darker seasons gives it a
mystical notion and enhances the children's curiosity.

Further, the calculated perception of the facade as more of a landscape than as
an architectural element, in addition to the fact that landscape elements get less
attacked, serves as built-in vandalism prevention, and as a result, keeps
maintenance costs low. In the inner play-concourse, the spatial transition
character is enhanced by rhythmical sky lights, which serve as a natural way-
finding device to the living rooms. Juxtaposing this, the all-glass southern
enclosure embraces the sun and the light as the major thermal performance tools.
The curvilinearity of the fagade maximizes the solar exposure and solar heat gain
during the move of the sun in the cycle of a day. Spatially, the concavity areas of
the pounding of the glass-waves provide an intimate feel and a smooth transition
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from the inside to the outside. From the park, the all-glass front dematerializes
the building mass, and in this way blurs the boundaries between architecture and
landscape.

(b)

Figure 3: (a) Holistically approached;(b) north not the bad back; (c) thinned-out
welcoming.

The architects use their German practice base and US research platform to
revitalize the stereotypical prejudice of poor American building technology and
presumably architecturally-advanced German “Ecotecture.” As German
developers start to sell archi-ugly Styrofoam boxes as Passive Houses, following
the post-fossil goal, the traditional American light wood frame structure was
identified as the most efficient and effective. According to the "thermos bottle"
enclosure principle, prefabricated cellulose insulated 40 cm thick wall segments
(including already installed and glazed windows) sit on a slab above foam-glass
gravel. Whereas the southern multi-curvilinear glass wall with triple glazed
floor-to-ceiling glass maximizes the solar gain, the three other highly-insulated
sides are clad with a skin of Thermally Modified Timer, in the form of slats
which have been introduced already through the solid wood school, at the time
being the largest building application ever. The refinement this time was a lattice
dimension of 6/6 cm, twice as large as with the school, to create a fence-like
notion instead of the fine ribbed texture of the school’s sheathing enclosure. As
the innovative novelty, as opposed to the school, where TMT boards have been
used as the underlying layer, with the kindergarten, thermally modified recycled
plywood boards have been used [6]. TMT technology enables everyone,
everywhere in the world to produce its equivalent to tropical hardwood out of
locally grown softwoods through a low-energy heat exposure process and with
that, has the huge compensational potential to save the rainforests.

The interior is dominated by birch plywood wall claddings and wood wool
acoustical ceilings on naturally brown-colored linoleum floors. The structural
system is a light frame prefabricated wood platform system, with thermally
disconnected TJI trusses as the peripherical members. The roof is constructed of
wooden beams.
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(a) (b) (c)
Figure 4: (a) Cocoon-ing; (b) way-finding; (c) beacon-ing.

The goal of this concept, that the post-fossil building is naturally adapting the
first post-fossil generation for a future in challenging both eco- and archi-
friendliness, has so far been recognized by the PHAIDON 21st Century World
Atlas of Architecture [7] and as the German winner at the international Bienal
Miami 2007 [8], just like Stefan Behnisch in 2005 with his Genzyme Building in
Cambridge MA, as his bioclimatic American icon. Considering the small size
and prosaic typological category of the project, these are promising signs for a
rising awareness for the local of the glo-cal aspect of architecture.

3 American case study

As mentioned previously, the academic freedom of architectural education is
itself a necessary and critical proponent for the further study and exploration of
the balance of archi- and eco-friendly design. Because pragmatic issues, such as
low budgets and client disagreements, which are ever-present in the work of
Despang Architekten and others, are necessarily absent in the academic realm,
free and unrestrained paths are afforded students in their exploration of this
subject.

Martin Despang, while deeply committed to his private practice in Hannover,
Germany, does not settle for only the tangible, built architecture, and instead
invests also in the younger generation, working largely speculatively, through
teaching architectural studios in the US. One such exploratory project, as
produced by Amber Ellett in a graduate architecture design studio taught by
Martin at the University of Nebraska, will be discussed in this section.

The topic of exploration, given to the design studio, was responsible, urban
dwelling in Lincoln, Nebraska. The ultimate goal was to present an alternative
to the conventional thinking of housing development, and show an option which
was innovative and sustainable in one. As the site for the residential housing
block was given in the project brief, the general approach for the design scheme
was left up to the student designer. One city block, just southeast of the
downtown University campus in an older, historic neighborhood, comprised the
allocated site. Currently occupied by early 20™-century housing examples, the
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trajectory of the project specified a responsible residential community; therefore,
a specific emphasis in this exploration was placed upon a more dense
development than currently existed, which necessitated a more frugal use of land
and resources. As well, the existing urban context could not be ignored, and the
dichotomy between the new and the old was one of the major challenges of the
project.

(a) (b)
Figure 5: (a) Glowing, insulated north; (b) open, embracing south; (c) detail
exploration.

Given the academic freedom of the studio, a significant portion of the
beginning of the semester was spent in different phases of research, including
material studies and historic research of progressive mid-century Midwestern
architectural examples in Lincoln, Nebraska. As a foundation exercise, the
exploratory research phase allowed the students to make more insightful design
decisions regarding their projects.

Amber’s approach to the design project was one of simplistic density, and
pure forms. Great inspiration came from iconic historical examples of timber-
constructed barns, which often stood in the middle of agricultural fields. An
attempt was made to reinterpret this condition for modern residential terms, and
adapt the calming sensation of such a condition.

While the quintessential Midwestern home consists of a barn located on a vast
plot of natural vegetation, such peaceful and serene notions are oft never found
in urban settings. The immense suburban sprawl consuming precious land and
natural resources may be replaced with a more appropriate dense eco-community
in this instance, creating lush, natural dwelling places in this highly-hectic world.
In this speculative scheme, eco-clusters are created through a series of modular
building units. Positioned in clusters around individual private courtyards, a
dense scheme may be implemented while still affording residents intriguing
private and public spaces. Each unit, only 1100 square feet, may be manipulated
on the interior to accommodate a variety of residents, ranging from one-bedroom
to three-bedroom units. Because of the units being planned in a modular way,
the scheme proves affordable and flexible, able to adapt to a variety of social
conditions.

The selection of highly specific and high performing materials in the design
of the housing units was crucial, not only to ensure the intentioned psychological
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reaction of the users, but as well to ensure the energy performance of the
structures themselves.

An airtight construction consisting of structural insulated panels (SIPS)
affords a highly efficient building envelope (R-42) with little to no infiltration.
Green roofs further insulate the building envelope, while creating individual roof
terraces for residents. Precisely calculated according to Lincoln’s solar position,
each unit will benefit from maximum solar penetration in the winter, due to a
fully-glazed southern facade, while natural self-shading in the summer.

Translucent concrete on the north fagcade creates a high-performance thermal
mass and provides structural stability for the units, while transmitted light at
night, creating privacy and an ephemeral neighborhood glow. Clad in larchwood,
a local tradition for barn structures, the residences possess a natural and humane
presence, calming and collective. This material may be harvested and reused
from existing barns, and reused again at the end of the building’s life, reducing
the consumption of raw building materials. Shutter windows and doors
specifically designed for the east and west facades allow natural ventilation to
takes its course, while possessing the ability to close completely at night, created
a solidly insulated thermal building envelope.

£

(b)

Figure 6:  (a) Social layering and interaction; (b) intriguing private spaces.

Amber’s philosophy of diversity through simplicity and efficiency through
minimization provides a distinctly different perspective than the normal position
of consumption and excess which is so prevalent in the US. As is evident
through her explorations, Generation P is being challenged and tested in
academic settings, in preparation for their emersion into a post-fossil future. A
new position of the younger generation, of beautiful space performing well in a
post-fossil era, is growing ever-present.

4 Conclusion
The architectural world is becoming increasingly united. In the College of

Architecture at the University of Nebraska (US), students, along with an
international faculty from the US, Japan, Peru, Korea, and Germany, actively
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prepare for it through participating in international exchanges, such as with
Germany, UK, Ireland and China.

Parallel to the young generation being drawn to the new architectural hotspots
in China and the Middle East, there is also an interest to use the eye-opening
global insight for an improvement in the local ordinary realm and in socially (as
ecologically responsible) architectural interventions.

As an example, Amber Ellett, who, with her partner Morgan, toured
sustainable, vernacular fabrics in Europe during the spring of 2007, and Martin
Despang of Despang Architekten, with the practice base in Germany and the
teaching/practice platform in the US, use their intercultural hybridism to inspire
each other to work on “immediate action” plans for exploring the edge of archi-
and eco-friendliness.

The progressed intercultural curiosity in social bioclimatic architectural
interventions is currently demonstrated by Amber and her mentor Martin, while
working on her graduate design thesis, which deals with the investigation into
bioclimatic mobile shelters as an alternative to the American “trailer trash”
phenomenon [9].

In this notion, Amber consequently uses her afforded academic freedom to go
far beyond the pragmatic boundaries which are given to Martin’s practice
explorations.

Amber, representing her county as opposite to its stereotypic perception, as
ecologically and socially engaged through reinventing itself and its own mid-
20™-Century legacy of inspired, joyful architectural investigations, is a very
promising sign at the beginning of the post-fossil 21st Century of “Eco
Architecture.”
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