


3 Exercise Two Conceptual Understandings — Traces of Infrastructure
(Figs. 2 - 4)

Students were asked to work in groups to “trace” water supply and return - from its point of origin to its
final destination - and determine where and how in the life of the system interconnections occur within
the building that they have studio in. They made rubbings of materials of the system, and crafted
physical relief models, drawings and collages. Students were asked to represent these findings with
compelling representations and also with "poetic’ written descrptions of the sensory stimuli they
experienced. A goal of this assignment was to identify formal and material qualities in infrastructure that
is ordinarily out of site and out of mind, and also for students to recognize that buildings are connected
to a web of systems that extend well beyond the building footprint.

Fig. 5 Team #1 Fig. 6 Team #1 Fig.7 Team #2 Fig. 8 Team #2
Guggenheim Interior Guggenheim Exterior Kimbell Interior Kimbell Exterior

45 Exeriise Three Daylight Precedent (Figs. 5-8) -

Student groups studied significant architecture precedent examples by prominent architects (Aalto,
Bruder, Holl, Kahn, Le Corbusier, Piano, Wright, Zumthor) as a way to explore daylight as a form
generator. After an initial gathering of information on the precedent, students were asked to develop a
hypothesis about the impact of daylight on the experience and functioning of the building. A large-scale
model of the precedent enabled an accurate study of interior light conditions. Digital images of the
interior of the model were taken at different times of day and year and were presented to the ciass.
Students revisited the original day lighting hypothesis based on their more intensive and refined
analysis.

Fig. 9 Marissa Fig. 10 Marissa Rutledge  Fig. 11 Saba Ghole Fig. 12 Saba Ghole

Rutliedge Charcoal Daylight Model Study Charcoal Daylight Daylight Model
Daylight Study Study Study
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preliminary decisions about building materials and finishes. In most cases the RT's were high and
unsuitable for speech and similar functions. Students reevaluated decisions about materials in an effort
to lower the RT. In most cases this led to an enrichment of the palette; perforated panels and fabrics for
example were introduced in many projects in configurations that supported the established architectural
vocabulary.

Fig. 20 Gonzales's Fig. 21 Gonzales’s Fig. 22 Gonzales'’s Fig. 23 Gonzales s
Volumetric Study #1 Volumetric Study #2 Volumetric Study #3 Study Model

8 Exercise Six Volumetric Configurations of Space — expressing the project’s concept in the
spatial configuration
(Figs. 20 - 23).

Transforming all of the separate components of the project (e.g., skin, interactive main space,
volumetric configurations of space, etc) into an integrated architectural expression allowed students to
build on and further integrate lessons learned in earlier exercises.

Fig. 24 Sam Bermudez Skin Analog Skin Studies Fig. 25 Sam Bermudez Skin Digital Skin
Studies

9 Exercise Seven Skintegration — expressing the project’s concept in the skin (Figs. 24 — 25)

Addressing thermal optimization principles required that each of the students develop four skin model
details. Each detail had to embody the concept of the project and at the same time explicitly express the
response to each of the four orientations (see figs. 24 & 25) — south (top left of figs.), west (top right of
figs.), north (bottom left of figs.), and east (bottom right of figs.).
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...exploring space, skin and light

Fig. 26 Maryse Bissonnette’s “Cancer Treatment Center” Design Process Sequence —
Concept “Structure in Destruction”

Fig. 27 Stephen Saude’s “Resourcefuiness Center” Design Process Sequence —
Concept “Crescendo”

10 Exercise Eight Process Integration (Figs. 26-27)

-=+During the seventh: week of the quarter, -students cuinpleted the last of “the- specific ECS studio =
assignments and spent the remainder of the studio (3 weeks) integrating ECS topics in their final
design project. Instructors required that students meaningfully integrate day lighting and thermal
optimization (“skintegration”). They were also asked to select an additional optional ECS topic to
explore out of electrical lighting, acoustics and water and waste. Students’ overall performance in the
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ECS studio was measured in part by their ability to skillfully and beautifully synthesize ECS issues with
other design concerns in their projects.

Fig. 29 Stephen Saude s Resourcefulness
Center

Fig. 28 Saba Gholg’ Power Plant - Concept
‘Catalyst"

Fig. 30 Maryse Bissonnette’s Cancer Treatment Fig. 31 Samuel Bermudez's
Research Center Resourcefuiness Center—Concept “Vulture”

11 Exercise Nine Project Integration (Figs. 28-31)
Final images of a range of studio projects.

12 Final Student E-mail Journal Feedback

“I really enjoyed the ECS/Design collaboration this quarter. | don't think I've ever had a quarter in which
the two were so well integrated. | liked the fact that we got to explore the ECS side of design by
focusing on the general concepts rather than the number-crunching side.”
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...exploring space, skin and light

“I think the skin is a great opportunity to create spaces that people will find inviting and to create a
different relationship with the exterior.”

“Also the class showed me the way to include the computer in my everyday work and how it is important
to go back and forth from analog to digital.”
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Fig. 32 Johnathan Lott's  Fig. 33 Johnathan Lott’s Fig. 34 Johnathan Lott's Power Piant Project
Power Plant Project Power Plant Project Study of Electric Lighting

Material Rubbing #1 Material Rubbing #2

13 Daily & ECS Aphorism Entries (Figs. 32 - 34)

Daily, students were required to make a single entry into a miniature 4” x 6" sketchbook. Instructors
developed a total of 42 statements for students’ to react to. These statements provided an opportunity to
react and reflect on proiect development with the generation of a range of media representation=. -

14 Conclusion: Assessment, Lessons, Successes and Next Steps
14.1 Assessment

The Bauhaus methods provided the theoretical framework for maximizing design opportunity through
the interactive use of analog-digital procedures in developing analytical drawings and models. It's
difficult to separate the methods from the procedures to determine which aspect of the framework is
more effective, since both work together to provide the clear and strict set of rules for the students to
react to throughout the quarter.

The success of developing these Bauhaus methods into an analog-digital framework is that it introduces
students to a pedagogy of play and interpretation in which focuses more on the poetics of
representation (and not its technicalities) as the driving force to generate architectural understanding.
The act of playing (execution) precedes results (conception) or, interpretation follows form and form
follows action. This allows for the development of an experimental yet critical attitude towards the value,
rationale and logistics of media in architectural design. (Bermudez, Fowler, Neiman 2001). As one
student stated, “this process allows no one in the class to be left behind”. All students in the class are
equally engaged in the design process and all have visibly significant components to develop as a
result, which also adds to the dynamicaliy charged nature of the studio environment which does feed
‘into-each of the studenis’ project deveiopimerit. Aiidthér student best summed up ine difference of using
both of these mediums along with indicating what happens when these mediums become interactive
with the following statement, “(The) ANALOG (medium) states the tangible while (the) DIGITAL
(medium) inclines the mood. (The) DIGITAL and ANALOG combine to communicate what sits behind
my eye-lid-curtain”.
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The overall quality of the studio projects — when compared holistically to the other seven third year
ECS/design studios both years — was mostly visible in the strength of both the interior and exterior
architectural vocabulary of students’ projects. There was also an ease of understanding how a
student’s project (in looking at the documented design process) related to the concept, ECS issues and
how project evolved over the duration of the quarter. Both the vocabulary development and the clarity of
the process was due to the following: first, the quarter started with the analog-digital warm-up exercise
(which established the foundation for. design tools framework and arghitectural vocabulary); second, this
same framework was used for the strategy of studying the ECS components for their individual project;
and finally, continuing to use this framework for the synthesis of the significant ECS components into
total development of project. A few student insights that shed additional light on the quality of projects
based on this process include: “The ... process was very integral in developing a design vocabulary, in
terms of form and most importantly skin. It provided a firm inspiration for defining that skin, without that it
would have proved a difficult struggle to find a foundation to leap from.” “(The process) has helped me
in creating a strong architectural language that has guided me throughout my project. Thus, | was not
distracted by the many issues that faced me, but was able to rationalize and keep my idea(s) clear and
strong.” “The use of multi media (analog-digital tools) and the intense pace of this studio created a
strong and direct process that inspired my design throughout the quarter. While all the parts remain
exercises within themselves, it is when you see how they all relate to one another and speak of a unified
process that makes this design approach so significant.”

14.2 Lessons, Successes and Next Steps

Going back and forth between digital and analog media has the advantage of revealing more quickly
and more clearly weaknesses in a project as well as inconsistencies between a student’s original
intentions (for example about how light will work in a building) and what is revealed in their work. The
most successful students quickly identified shared qualities of images generated on the computer and
on paper and a composite idea of the project seemed to emerge as they proceeded. These students
committed o 2 consictrnt. formal lanquage that they could articulate and develop in both dioital and
analog realms.

A goal as students move from the generation of a graphic vocabulary to a building design would be to
have them quickly model the energy and environmental performance implications of their design (such
as it is, at that point). This would force a preliminary consideration of building materials, glazing areas
and so on. As they proceed they will be able to translate what is in many cases a rich kit-of-parts
vocabulary into something that is compelling architecturally and that also makes sense in terms of
energy use regarding light quality and so on. A survey of computer energy modeling tools with strong
graphic interfaces would be a logical next step in the development of the ECS/design integration model.

An immediate immersion in ECS-related topics in the first few weeks of class set the tone for the
quarter. In stressing the importance of understanding acoustics, day lighting, and thermal performance
in the creation of meaningful architecture, it is essential to make these topics compelling for students.
While the early foundation exercises required measurement (of light levels, sound intensity and so on)
and a familiarity with equipment, terminology and concepts related to building performance, this
analytical understanding served to enrich a larger experiential and qualitative exploration of architecture
(for example how light can be employed to provide atmosphere or make evident a destination, how
contrast supports or diminishes desired effects, and so on). This had an energizing effect on the
students.

To work in groups and to study the work of others as a way to begin the quarter relieves pressure of
immediate creative authorship, or, in other words, the necessity of an “overnight genius solution.”
Instead, students go through a process where graphics and analyses are quickly developed and
become powerful tools for later design work. With the “Daylight Precedent” for example, although it is
true the buildings the students studied all have qualities that defy description, they are at the same time
tangible and definable. Materials and their reflectances, dimensions and profiles can be measured, and
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...exploring space, skin and light

natural light in interior space can be studied. Accurate models made by the students help enormously in
understanding how light works in buildings, something they began to translate in their own design work.

The flexibility of this model, where an early and intense focus on ECS is balanced by an immersion in
design later in the quarter, recognizes time constraints and priorities as the quarter progresses and the
desire for a successful and well-developed final studio project. The success of this model depends upon
a shared understanding of objectives and a high degree of coordination on the part of the ECS and
design instructors.

The power plant project, resourcefulness center, and cancer center promoted a high level of dialogue
and critical thinking about architecture as well as broader social, economic, and environmental issues,
and provided a political response to current issues — such as energy crisis in California and issues
associated with recycling. The magnitude of these projects and the fact that these are non-traditional
building program encourages if not forces students to contend with ECS issues. As one example, the
power plant requires three million gallons of water per day for cooling purposes. This water needs to be
cleansed, and this purification typically occurs through a chlorination process. Students interested in
pursuing ‘water and waste’ as their optional ECS topic to integrate in their design were given an
environmentally friendly alternative to investigate, consisting of a 80,000 cubic foot trickling filter, a
carbon sink pond and a 2.5 acre constructed wetland. Water became a functional infrastructure that
could not be ignored; it also became a design element that helped students mediate the relationship
between building and site.

One of the challenges of the quarter system and of design education in general is the difficulty of
exposing students to a new topic, acoustics as but one example, having them explore it in a design
problem, and expect them to meaningfully integrate the topic in a final project. The ECS/Design
integration model and the Bauhaus analog-digital methodology attempted this past winter would benefit
from 2 mere rigorous project evzluation of envirnnmeptal criteria :at *he qunorter’s end in addition to
feedback about the quality and spirit of their work, time constraints notwithstanding, so students have a
clear idea of the extent of their success.

References

Bermudez, Neiman, Between Analog and Digital Civilizations, The Spatial Manipulation Media
Workshop Association of computer Aided Design in Architecture (ACADIA) 97, “Representation
and Design”, Cincinnati

Bermudez, Fowier, Neiman, Analog and Digital Language of Vision (ADLV) 2001 workshop conducted
at Cal Poly State University, San Luis Obispo, CA,
<http://cids1.calpoly.edu/cids/SQO0/adiv/theme.htmi>

Holl, Pallasmaa, Perez-Gomes, Questions of Perception, Phenomenology of Architecture (Architecture
and Urbanism: July 1994 Special Issue)

Poling, C. V. (1986). Kandinsky's Teaching at the Bauhaus. New York, Rizzoli.

Kandinsky, W. (1979). Point And Line To Plane. New York, Dover Publications. [Unabridged

_republication of the work as published by the Solomon R. Guggenheim Foundation for the

Museum of Non-Objective Painting, New York City, in 1947, in a translation by Howard Dearstyne

and Hilla Rebay, edited and prefaced by Hilia Rebay. The work was originally published in 1926

as Punkt und Linie zu Flache, the ninth in a series of fourteen Bauhaus books edited by Walter
Gropius and L. Moholy-Nagy]

Fowler/Muller 25 ‘ i





