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Phase I: CND SUMMIT AND RESOURCE DEVELOPMENT

In the Carbon-Neutral Design (CND) Project the Society of Building
Science Educators (SBSE) will callaborate with the AIA, the AIA
Sustainability Discussion Group (SDiG), AIA Committee on the
Environment (COTE), and the AlA Educator/Practitioner Network
(EPN), to produce educational and resource materials for carbon-
neutral design...




+ the best of CND studio
pedagogy

The best of CND practice...

Above: the carbon neutral Aldo Leopold Legacy
Center, Baraboo WI. Kubala Washatko Architects Inc.

Right: Students with sun study model,
University of Cincinnati




Producing produce peer - Jim Wasley
reviewed, web-ready content on University of \I\"A’I'Isvigﬂig‘e
carbon-neutral design.

The Arch. 825 Zero-Emissions Manifesto

Masses must be thin!

Spaces must be daylit!

Volumes must be vented!

Structures must be massive!

Surfaces must see air flow!
Apertures must control solar gains!
Envelopes must be thermally broken!

Air is for breathing, water for moving heat!
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Adam Flickenger
Section, School of Human Ecology
Arch. 825 Fall, 2006
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Early Results- Mary Guzowski, Loren
Abraham, & lan McLellan

Studio work from Carbon Neutral Studios . . :
University of Minnesota

TECH N O LO GY MO D U LE IERO ENERGY CARBON NEUTRAL DESIGN
thermal + lighting design

Thiz intenzive technology module incorporated zere energy carton neutral design as the framework for the design investigation. The course was structured around an integrated lecturefseminar and sfudio program in which graduate

students worked in feams to cnfically invesfigate how sustainable strategies of ighting and thermal challenges in architectural design can be synchronized with a strong design focus. The module was co-taught between regular faculfy
and practicing architects [both with expertise and research interesfs in these areas).
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instructor(s): abraham. guzowski and mclellan

AN INCOMPLETE CURRICULUM FOR TRANSFORMATION: AIA 2008 EDUCATION HONOR AWARDS

SCHOOL OF ARCHITECTURE, UNIVERSITY OF MINNESOTA



SBSE has a 20+ year history as a non-
profit educational organization serving
as an incubator for new approaches to
teaching environmentally responsive
architectural design and delivering
training to architectural educators
aross the globe.
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Curriculum Information

Building science courses in schoals of architecture are
often described as "environmental contraol,”
“enwiranmental technology,” ar "building technolom,”
courses, SBSE has assembled a partial listing of
curriculum offerings related to building science. The list
represents an effort to collect descriptions of required
building science courses at Marth American architecture
schools -- along with a sampling of descriptions of
building science electives, For each school that has
pravided infarmation to SBSE, the following is generally
available: building science course descriptions, course
length and credit hours, the year-level[s] the course is
geared toward, and links to copies of course materials
[when these are available].
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VITAL SIGNS-

The Vital Signs Curriculum Materials Project addresses a secret
life of buildings, one related to physical pedformance. Think of a building that
has been a source of architectural inspiration for you. How much do yvou know
about the physical environment it creates? lts amenities as viewed from an
occupant's perspective? The energy it consumes?

Chris Benton, U.C. Berkeley, P.I.

A multi-year curriculum development and
training program on the field evaluation of
building performance, using the SBSE network




Vital Signs

YWITAL SIGHS

EQUIPMENT TOOLKIT LOAN PROGRAM

REQUEST FOR PROPOSALS
1998 99 ACADEMIC YEAR

Eight equipment toolkits are
available to ACSA member schools
of architecture and ABET member
schools of architectural engineering
for a quarter, semester ar year-long
period. Through this loan program,
faculty and students will be able to
gain experience with a range of
measurement devices as they
conduct field investigations of
existing buildings.




Agents of Change- Alison Kwok, Univ. of Oregon, P.I.

A program of regional workshops training faculty and their graduate
teaching assistants in the art of field evaluation of building performance,
using the SBSE network

ABENTS e THANGE

| ABOUT AcC * WORKSHOPS * ANNOUNCEMENTS * TODLKITS « DOCUMENTS = CASE STUDIES « STAFF « LINKS |

August 2003: Oberlin College
Adam Joseph Lewis Center

January 2004: Arizona State University
Phoenix Public Library

August 2004: Cal Poly San Luis Obispo
Bren School of Environmental Science
and Management, UC Santa Barbara




ABENTS o CHANGE
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Why is this important?

Architecture 2030
| SustAlAnability 2030
12010 Imperative

All require that we learn to

Design to Carbon Neutral |
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CND Project Structure

The CND Project
acknowledges that there are
identifiable starting positions
and best practices that are
required to succeed in
reducing the energy demands
of a building to allow it to

" reach a state of Carbon

Neutrality.

Arch. 825 comparative massing of 13 student schemes-
all designed to facilitate daylighting

Jim Wasley

University of Wisconsin-Milwaukee

Massing Diagrams
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Focusing on operating energy vs. embodied energy for
Phase | of the project...

For a building to have any hope of
truly becoming Carlbon Neutral it can

use no more energy than a vacant
bqumg as deflned by ASHRAE




CND Program Goals:

1. To capture and distill best

practices in carbon neutral studio
pedagogy and design practice..

2. To create web and print resources

based on identified best practices in
both education and practice...

3. To fill identified gaps by creating
new analytical tools and metrics for
teaching and practicing carbon neutral
design...

4. To implement a multi-year, climate
specific and regional “train the
trainer” program on carbon neutral

design for both educators and
practitioners...




CND Program Phases I - 111

1. To capture and distill best . Phase I: SUMMIT and
practices in carbon neutral studio |  ONLINE RESOURCES
pedagogy and design practice.. | Jim Wasley, UW-Milwaukee

| Mary Guzowski, U. Minnesota
2. To create web and print resources | Terri Meyer Boake, U. Waterloo

based on identified best practices in | John Quale, UVA
both education and practice... '

Board Opportunity
Fund Request

AIA

3. To fill identified gaps by creating Phase Il: CND TOOLS

new analytical tools and metrics for Harvey Bryan, Arizona State

teaching and practicing carbon neutral | Murray Milne, UCLA
design... Marc Schiler, USC

e e e e B s S — B o T e

4. To implement a multi-year, climate = Phase lll: CND WORKSHOPS

specific and regional “train the | Walter Grondzik, Ball State
trainer” program on carbon neutral | Bruce Haglund, U. Idaho
design for both educators and | Alison Kwok, U. Oregon

practitioners... | Margot McDonald, Cal Poly
' San-Luis Obispo




Principle Investigators

Phase |I: SUMMIT and RESOURCES

Jim Wasley, UW-Milwaukee past SBSE president
Mary Guzowski, U. Minnesota

Terri Meyer Boake, U. Waterloo SBSE president
John Quale, UVA




Hot- dry
hot dry

1. Prairie View A&M University 11. Université Laval 21. University of Cincinnati

2. University of North Carolina - Charlotte 12. University of Virginia 22. Pennsylvania State University

3. University of New Mexico 13. Cal Poly Pomona 23. University of Washington

4. University of Oregon 14. University of Texas - San Antonio 24. Oklahoma State University

5. University of Minnesota - Twin Cities 15. Louisiana State University 25. University of Idaho Boise Center
6. University of Idaho 16. North Carolina State University 26. University of California Berkeley
7. Howard University 17. University of Tennessee 27. Ryerson University

8. Miami University 18. Kent State University 28. Carnegie Mellon University

9. Judson College 19, Cal Poly San Luis Obispo 29. University of Arizona

10. Ball State University 20. University of Wisconsin - Milwaukee 30. North South University, Banglades

Carbon Neutral Design Studio Project Participating Institutions
mapped on the four climate zones of North America



Collaborating Organizations

“AJA

<AlA COTE

*AlA SDIG

<AlA EPN

*ACSA
eArchitecture 2030

e USGBC Formal Education
Committee

BuildingGreen.com

Educators + Practitioners + Reésearchers + Students




CND Project Themes

Commercial / | Affordable
Institutional Housing
buildings

Resources for
Design Studio
Instruction

Resources for
AlIA Member
Professionals




| WEB RESOURCE OUTLINE:

1. Project Introduction:

Provide introduction and
overview of the project,
goals, resources,
partners, etc.




WEB RESOURCE OUTLINE:

2. Terms and Definitions:

Provide baseline /
common ground on
basic terms and
definitions;

frame the problem of
| = CND as nested scopes
| of work




WEB RESOURCE OUTLINE:

3. Carbon Design Tools and Calculators:

Catalog existing design
tools and carbon
calculators




WEB RESOURCE OUTLINE:

4. Building Performance Case Study Protocol:

Develop a case study

protocol that isolates

design variables for

comparative analysis of

carbon footprint impacts,

using easy to obtain

building documentation |
_and performance data___| \auiv_S\alV_ i b

Support this protocol
with calculator tools as
necessary for non-
specialist adoption




WEB RESOURCE OUTLINE:

5. Building Case Studies:

Develop a data base of

low and zero-energy /

carbon buildings across

types and North

American climate zones

as proof of concept of

the case study protocol
_and as asourcefor CND | GV eV OV OV |
T AT T T

materials.




WEB RESOURCE OUTLINE:

6. The Carbon Neutral Design Process:

Outline tangible design
process(es) for
architects and students
to achieve CN design,
Illustrated with CN case-
studies and CN student
design studio work.




WEB RESOURCE OUTLINE:

7. Carbon Neutral Design Strategies:

Provide introductions to
the essential design
strategies for CN-design;
daylighting, passive
climate response, new
strategies for passive and
active systems
Integration etc....




WEB RESOURCE OUTLINE:

8. Design Studio Resources:

Develop educational
resources for CN design
studio education,
answering the question:

“How do you validate the
claim of Carbon

| Neutrality in the design

o studio setting?”




WEB RESOURCE OUTLINE:

9. Links and Other Sources: ‘

Provide list of related
online websites and
design resources




The Society of Building Science
Educators

www.sbse.org

Carbon Neutral Dgsign (CND) Project




