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Abstract:

The students in the Design and Technology Studio had the task of designing an office
building that must meet the basic outline of functional requirementsin a highly creative
and environmentally sensitive manner, while proposing design responses to the changing
technological milieu. Asa part of this design studio students were introduced to a

wor kshop wher e they devel oped the insights required to under stand the elements
required to make their projects sustainable. The 23 students explored in the studio and
seminar open vs closed offices; I T impacts; integration of cutting edge ecological and
environmental processes (day lighting, heating, ventilation, water, glazing, waste water,
power production, orientation, ecology of the actual site, etc); integration and logic of
structural system, environmental control systems and design concept; expression of
design through construction materials and systems; and embodied energy and indoor
quality. The students also conducted research on sustainable issues and produced a
handbook as a guide to devdoping their projects. Our observations about this studio
experience are shared in the sections on Successes, Problems and Lessions.  We hope
these observations generate discussion, debate and advice.

I ntroduction/Overview

The Design and Technology Studio at the University of New Mexico School of
Architecture & Planning is one of three required graduate design studios. The other two
are dso defined by generd topic area and are: History/Theory and Community Design.
All sudentsin either the 2 Year or 3%2 Y ear graduate programs must take al three of
these studios. However, a thistime, they may be taken in any order before they complete
their Magter’ s Project in their final semester. Severd years ago, the standard 6-credit
studio format was changed to a 7-credit format for these studios in order that 2 credits
would be reserved for a seminar component with 5 credits assigned to the design studio.
This change was made in the effort to enliven the intellectud content of the studio and
expand discussion and investigation into topics related to the design problem at hand.

Inthefadl of 2001, alarge enrollment of 23 students alowed co-teaching by Stephen
Dent and Kuppu lyengar. Aswe are both committed to sustainable design, we seized the
opportunity to define a problem that could be developed over afull semesters’ work and
be enriched by addressing avariety of appropriate energy efficient and sustainable
techniques and principles. The problem was the design of an office building within the
context of the rgpidly developing “Uptown” area of Albuquerque on a Ste midway
between, and within walking distance, of two large shopping mals. We were further
influenced to invedtigate this particular site and program by an inquiry from one of the
owners of the land. He was interested in seeing the potentid for this Ste and how it might
better connect to adjacent developments. The office building program appedled dueto its



relatively ample program and the initia feding that the students would be able to spend
ahit less time on solving the program relationships and could thus spend moretimein
developing the design to address essentia technologica issues of system integration and
the incorporation of sustainable design concepts.

From previous experience in teaching the sudio with asingle topic for the entire

semester, Prof. Dent had developed a strategy for having presentations almost every week
in order to prompt and guide the sudents into amore inclusve and integrative desgn
process. Together, we developed a schedule for the semester that Started with a detailed
dte analyss (in teams), precedent studies, program development, and an urban design
study to place their project in the overdl context of the community and site (also donein
teams). This preliminary phase was followed by conceptud design, directed

investigations coordinated through the seminar component, design development, and then
production and presentation.

At thispoint it is useful to note severd factors thet influenced the overal output and
results of the semesters’ work. Firgt, the students were a very “mixed bag” of experience
and skills. For many of the students, it wasther first graduate studio and they had not
had three graduate courses that would have been extremedy hdpful: Environmenta
Contrals Il (HVAC, etc.), Structures 111 (overdl systems), and Congtruction 1
(congtruction documents). Second, very few of the students had enough background in
Urban Design to engage this phase of the project quickly and with insight. Lagily, we
changed the program from a speculative office building to corporate officeswith an
exhibition space and day care center. Thiswas in response to a number of sudents that
wanted more definition to the office building so that they could get more fully engaged
with the design. Theimpact of these three factors will be discussed in our observations at
the end of the presentation.

Course Description

A reatively large building (over 50,000), but with afairly smple program (an office
building) will provide the framework for sudents to explore issues of design expression,
systemsintegration, context, and the new digita work environment as critica
determinants of architectural form — while working within the congraints of cregting a
building that meets the highest Sandards of the “LEEDS’ environmentd rating system.

Course Objectives

?? Toexplore, in depth, the interface between the humanistic imperatives of
architecture and the technologica means by which they can be achieved.

?? To develop skillsin comprehensive conceptud design and design development.

?? To begin to understand the profound impact on building design of the gpplication
of specific technologica solutions.

?? To develop atheoreticd framework for building design in which design technics
areintegra at al stages of the process.



?? Todeveop asolid understanding of how basic sustainable design practices and
techniques influence the design of more complex buildings and thelr requisite
"support” systems.

Key Design I ssues

?? Deveopment of comprehensive design concepts that are richly responsive to ther
context (physicd, socid, environmental, economic).

?? Providefor the creative expression and integration of technologica sysemsat dl
dages of the building design.

?? Continued emphasis on the “crafting” of abuilding based on a thoughtful
gatement of design intentions.

Key Skills Addressed

This course made efforts to address three basic kills: @) comprehensive design
conceptualization process; b) expressive design based on a clear satement of persona
design intentions for this project and on project based research; and ¢) complete and
coherent presentations at al phases of the project.

Seminar Component

The objectives of this seminar are: @) enrich and expand design studio topic; b) teach
architectura sustainability; ) guide the students to integrate sustainability and energy
issues, and d) encourage development of dternate design solutions for the selected Site
and the building.

Sugtainability

This seminar component offered an opportunity to assess the level of understanding of
sudentsin the area of sustainability and energy issues. A workshop format was used to
elicit areas of interest that were important to students.  In the workshop they were asked
to list randomly the energy and sustainability issues.  They came up with nearly thirty
elementsfor consderation.  From thisligt the class developed mgor groups for further
sudy. They were:

Lighting (daylighting, atriums, controls and shading)

Water Use (conservation, reuse and rainwater)

Cooling (towers, HVAC)

Glazing (glass, fenedration)

Thermd Mass and Insulation

Recycled Materids (concrete, stedl, duminum, glass, embodied energy)
Solar Systems (active, passve, PV, ste planning)

Innovative Systems (cogeneration, waste, IAQ, Fud cdlls, Geothermal)

NG~ WNE



This offered an opportunity for the class to research these mgjor topics.  Each topic had
ateam of four students to develop the researched materia into a teaching presentation for
therest of theclass.  This process assisted the studio to be introduced to 24 major
sugtainability dements.  The students did the teaching and the result of their effort
generated a handbook for their usein their professond careers.

Also, asapart of this seminar Dr. Baruch Givoni gave a school wide lecture, attended by
al studio participants, on cooling technologies gpplicable to arid climates (Albuquerque).
In the studio, he consulted with most of the students on their integration of cooling
technologiesinto their projects.

Electronic Office/ I T issues:

This course attempted to inform the students about the mgor rethinking taking placein
the design of office goace. This evolution isbeing driven principdly by the massve
technological changes in communications, computing, and information technologies.
Globdization is influencing the way offices operate dong with changesin life syle and
vaue systems of employees (flextime, digitd offices and satdllite home offices).

Students were aerted to these issuesin informa studio gatherings and web searches.
This created an opportunity for the students to explore these issues and aso review
precedentsinthisarea.  Students exchanged a great dedl of information on building
types with each other regarding emerging office typesincluding IT industries. They dso
explored anumber of conceptua design issues including:

?? Open vs. closed offices

?? 1T impacts

?? Integration of cutting edge ecologica/environmental processes
?? Embodied energy and indoor air qudity

?? Integration of sructure, environmentd controls and materids

Structures

One of the assgnmentsiin this courseis to develop structural understanding of the project
by analyzing and exploring framing plansfor al floors, columns and vertical support
systems, fenedtration details, preliminary dimensions and sizes of structura members and
materids, and connection detalls of critical design components. Prof. lyengar presented
the essentials of structurd layout and integration of structure as adesign tool for severd
well known buildings in the USA and Europe.  The materials discussed focused how the
architect used the structure as a organizing tool.  The salected projects were by Sir
Norman Fogter, Cesar Pdlli, Richard Rogers, Renzo Piano, Thomas Herzog, Hemut
Richter, Snohettaand others.  Students also received handouts il lustrating structura
information and connection details for typica buildings.



Daylighting

Prof. Dent presented a detailed analysis and methodology for daylighting design for
severd building types applicable to the region and aso showed illudtrative examples and
student projects. A separate presentation assisted the students in devel oping scae
models of a portion of their building for daylight andys's and in making detailed design
decisons.

Observations

Studio Successes

?? All find projects exhibited concern for and integration of a number of sustainable
design techniques. Mogt sudents felt that they got “much further dong” in
developing comprehensive designs than in any other sudio.

?? Very postive feedback about overdl qudity of studio work from Director of
Architecture program, fellow design faculty, outside reviewers, and — most
importantly - from students.

?? The best projects from the three graduate studios for the fall are entered into a
scholarship competition sponsored by alocal architectura firm. Four of the Six
selected were from the Design & Technology Studio as was the winner (Jose
Zdaya).

?? There was a posgitive attitude and camaraderie established early in the studio and
this was maintained throughout the semester. Most students worked in the studio
or in the adjacent computer room. We have been lesslikdly to have a “critical
mass’ of sudentsworking on Sitein recent years due to issues related to access to
computers and output devices. More and more students have equipment a home
or have access at places of work.

?? The seminar format for the investigation of related issueswas generaly
successful. The quality of the investigations into sustainable design topics was of
good qudlity largely due to competition between teams and the growing
availability of informative web Stes.

?? The requirement of acomprehensive daylighting mode of a critical spacein eech
project was highly vauable. Sun shading is essentid in our dimate for interna
load buildings and light level control is now mandatory in work environments
dominated by computer use. The models force the students to integrate structural
and mechanicd systems and aso dlow them to see, for the first time, how spaces
they have designed redlly fed.

?? The requirement of weekly reviews/pin-ups for a series of structured assgnments
generdly kept students moving forward, especidly in the areas of design
development and systems integration that are not considered in most of our design
sudios. Many students did complain that this process caused too much work and
that they didn’t have enough time for exploration of each topic, especidly in form
making.



?? The precedent sudies of environmentaly sengtive office buildings were highly
informative for both their environmenta feetures and their innovative desgns.
When pinned up a each desk, they became avisud “library” for continua
reference by oneand dl.

Studio Problems

?? When confronted with the requirement to document their building's envelope,
sructure, daylighting, and a preliminary layout for HVAC, many students seemed
to “tone down” their more exuberant design efforts. They may be limiting
themsealves because of their inexperience a developing integrated designs.

?? Themix of sudents background and skill levels meant that we had to introduce a
number of topicsin the seminar component that were introductory or remedid in
nature, required a number of extra*“handouts’, and the overal depth of
exploration in the sustainable topics was less than optimum. On the positive Side,
having amix of educationa and cultural backgrounds — foreign students were
from India, Afghanistan, Costa Rica, and loca students were Native American,
anglo and Hispanic — created alively mix of attitudes and conceptua approaches.
Interestingly, many of the least experienced students had some of the best ideas
for integration of conceptsinto their buildings.

?? Thelack of generd class experiencein urban design caused us to extend the time
for teams to complete overal site concept plans. We had a meeting with the city
planner for this areawho isin the process of preparing anew master plan. This
new information made for better solutions, expanded the scope of their
investigations, and further increased the time dlotted to this phase. The positive
Sde of the Ste design phase was that it “anchored” buildings to their selected Sites
in away that would not have happened if Steswere Smply assgned and
demonstrated the vaue of seeing the design in alarger context.

?? The change to the program dlowed many students to find a specific design idea or
image that they could focus on and develop rather than the more abstract
speculaive office space for the information age of the origind program.
Unfortunately, this added some complexity to the space planning and, of course,
made it more difficult to keep to our origina schedule.

?? Due to the combination of the above factors, and the addition of extratime for the
daylight modeling phase, we diminated the energy modeing phase. We intended
to utilize Energy Plus and LEEDs software by bresking the classinto two large
teams and conducting workshops on their gpplication in design development. We
did, however, introduce the Green Building Advisor software which was an
excdllent reference resource for severa students.

?? Only afew sudents engaged the I'T issue asacritica factor in their buildings.

And these were limited to raised flooring systems and daylight controls. Were we
asking too much to be considered?

?? Shared teaching. Thisissue should be listed as both a success and a problem. We
did not split the class into two sections, each with aresponsible ingtructor. In this
way we could both meet with al of the students (together and separately) and
share our “wisdom” in desk crits and more forma presentations. This aspect
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worked well, however, it necessarily led to lessintense and, perhaps, less rigorous
reviews as we spent haf as much time with each student compared to aregular
distribution of faculty and students.

Insufficient space. The Design and Technology Studio had to compete with three
other studios for the single open room in our leased building, four blocks from our
main buildings. Consequently, we usudly reviewed dl 23 sudentsin asingle
afternoon. Thisled to efficient, but somewhat abrupt critiques.

Lessons
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A “tight” program or problem definition limits time on peripherd issues and
focuses effort on the primary sudio intention — in this case, the integration of
sustainable and technical concepts. It is very helpful in getting past the studio
gpproach that generates schematic design without sufficient tectonic content to
inform the solution.

Keeping to atight, Sructured schedule with a number of progress reviews ensures
that the essential processes of integrated design are covered. If you want to cover
atopic, maketimefor it!

Having appropriate prerequisites for this sudio format is generdly desirable.
Easy access to computing equipment is very hepful in maintaining the intengty

of the sudio.

Establish high expectations early in the semester - and don't ever let them creep
downward.

Having a separate seminar component to studio can be of greet value. It dlowsa
format for group discussions and debate. It changes the perception of the studio
format — design aso includes research, analys's, discusson, etc. Thisformat also
alows separate grading — a boon for those who are thoughtful contributors, but
whose design and/or presentation skills are weaker.

For team teaching, it may be better to have assgned students for each instructor.
Thisdlows for continuity and greater depth of criticism during project
development, while gill dlowing for ingructor exchanges and al other formats
for expanding the sudents experience in both desk crits and reviews.

Find the space, or make space, for group discussions and reviews for no more
than 10 —15 students. If you expect in-depth work — give the reviews sufficient
time.









