ENTS 228 & 228L: Design and Construction of Eco-House Syllabus Class and Lab
Purpose:   This course will explore the science and the art of creating a minimal ecological footprint house.  Students will discover ways to use existing site energy to create a sustainable, abundant and thermally comfortable home for 10-12 students.    Participants will work in multi-discipline teams to solve basic design and construction problems.  A variety of learning formats will be used from hands-on-construction to computer modeling.  Success of the class will be enhanced by perspectives from a variety of disciplines including: arts, sciences, music, social sciences, and humanities. We welcome those interested in architecture, design of a student house, alternative building construction, or a general interest in the environmental impact of a trillion dollar industry.

Week One: March 30-April 1

1a. (March 30) Introduction/ Indigenous Architecture Presentation (Lecture)

Human Comfort: Discuss the impacts of a) Geography Conditions, b) Climatic Variations, and c) Cultural Traditions on the development of housing (hot and arid, hot and humid, cold and dry) 

i) CASE STUDY: Afghanistan Traditional Housing Black Tents and Yurts, Urban housing Reading: “Cradle to Cradle” by William McDonough and Michael Braungart to be finished by April 20

1b. (April 1) Indigenous Architecture Presentation (Lecture)


i) CASE STUDY: Southwestern Pueblo Housing

ii) CASE STUDY: North American Native Habitants Tepees/Settlers Sod/Strawbale Houses (Start Exercise #1 Discovering the natural energies in an indigenous structure)
1c. (April 1) Lab: Guest presentation by Dennis Sun Rhodes a Native American Architect and Northern Arapahoe Tribal Member at Wind River/Building a Dakota Tepee
Week Two: April 6-8

2a1. (April 6) Looking at the local climate, natural materials and Carleton Culture to establish the Geography, Climatic and Cultural Values in relation to housing at Carleton College (Lecture) (45 Minutes)
2a2. (April 6) Presentation of: Exercise #1 Discovering the natural energies in indigenous structures (45 Minutes)
Reading Assignment:  Looking at the Minnesota Department of Natural Resources web site:  Scientific and natural areas web site– the three ecoregions of Minnesota at http://www.dnr.state.mn.us/snas/index.html

2b1. (April 8) Principles of the Site Assessment/McHaug (Lecture) (45 Minutes)
Reading: Pages 103-115 “Design with Nature” Ian McHarg 
2b2. (April 8) Presentation of: Exercise #1 Discovering the natural energies in indigenous structures (45 Minutes)
(Start Exercise #2a/2b Finding a Site for the Ecohouse)

2c. (April 8) Lab: Start Lab #1: Discussion of building wall systems/ Selection by student of Wall types 
Week Three: April 13-15

3a. (April 13) Discussion of Site Design, Site Assessment - Bioregionalism/Macro Scale Perm culture/Micro Scale (patterns) /Site Walk-about (90 Minutes)
Reading: Pages 36-69 “Perm culture a Practical Guide for a Sustainable Future” by Bill Mollison 

3b. (April 15) Guest Speaker: Jeff Lin from the PBS Special Colonial House to talk about living in the 17th Century with technology of today (45 Minutes)
Presentation of: Exercise #2a/2b Finding a Site for the Ecohouse 

(5 minutes each individual and 15 minutes/team) (45 Minutes)
Look at the web site http://www.pbs.org/wnet/colonialhouse/
Reading Pages 11-73 “Water stained landscapes” by Joan Woodward
3c. (April 15) Lab: Continue Lab #1
Week Four: April 20-22 Complete Reading “Cradle to Cradle”

4a. (April 20) Guest Speaker: Carleton Professor Clifford Clark, Professor of History and M.A. and A.D. Hollings Professor of American Studies to talk about the “History of the American House” (Lecture) (45 Minutes)
Reading: Pages 6-21 “Patterns of Home The Ten Essential of Enduring Design” by Max Jacobson, Murray Silver stain and Barbara Winslow*
Group Discussion about the Principles of the design of an Eco House (45 Minutes)


(Start Exercise #3 starting the design process for the Ecohouse)
4b. (April 22) Environ Design 8 Eco-Design Conference in MPLS (scholarships for 8 students that want to go all day)
Reading Pages 51-81 “Ecological Design” by Sims Van Deer Ryun and Stuart Cowan* 

4c. (April 22/Lab) Environ Design 8 Eco-Design Conference in MPLS (scholarships 8 students that want to go all day)
Lab: Finish Lab #1 and Start Lab #2
Week Five: April 27-29 

5a. (April 27) Development of a Design Vocabulary with Pattern Language (Lecture) (45 Minutes)




Pattern One — Inhabiting the Site

                  

Pattern Two — Creating Rooms, Outside and In

Pattern Three — Sheltering Roof

                                    
Pattern Four — Capturing Light

Pattern Five — Parts in Proportion

Pattern Six — the Flow through Rooms

Pattern Seven — Private Edges, Common Core

Pattern Eight — Refuge and Outlook

Pattern Nine — Places in Between

Pattern Ten — Composing with Materials
Development of a Building Program (Lecture) (45 Minutes)
Reading: Pages 2-19 “Creating the Not so big House” and Pages 6-28 “The Not so Bid House” both by Sarah Susanka*





5b. (April 29) Field Trips to La Crescent Minnesota to see a cordwood house
Reading: Pages 100-109 & 141-171 “Ecohouse2” by Sue Roaf

5c. (April 29) Lab: Field Trips to La Crescent Minnesota to see a cordwood house
Saturday & Sunday, May 1 & 2, 2004 10:00am - 6:00pm LIVING GREEN EXPO at the Minnesota State Fair Grounds 1265 Snelling Avenue North, St. Paul http://www.livinggreenexpo.org (Need volunteers: If you can help, please contact Melissa at Melissa.Wenzel@state.mn.us or 651/296-5763.)(optional)
Week Six:  May 4-6

6a. (May 4) Guest Lecture: Architect Ric Carter from LHB - Minneapolis, Minnesota, an Eco House Designer. (45 Minutes) 

Class Presentation Exercise #3 Starting the design process for the Ecohouse 

(3 Teams 15 min each)(45 Minutes) (Start Exercise #4 Final Design of the Ecohouse) 
Reading: Pages 18-41 “The New Autonomous House” by Brenda and Robert Vale* or Pages 172-192 “Ecohouse2” by Sue Roaf
6b. (May 6) Introduction of Passive Solar Heating and Passive Solar Cooling (Lecture) (90 Minutes) 
Reading: European Project Regener Life Cycle Analysis of Buildings by Brono Peuportier, Niklaus Kohler and Chiel Boonstra. 
6d. (May 6) Lab: Completion of Lab #2
Week Seven: May 11-13
7a. (May 11) Life Cycle Analysis in Evaluating Materials, Design, Introduction to Lisa/Bees Modeling/Life Cycle Assessments (Lecture) (45 Minutes) 

Introduction into water cistern systems (Lecture) (45 Minutes)
Reading: Life-Cycle Assessment for buildings: Seeking the Holy Grail by Environmental Building News.
7b. (May 13) Guest Speaker: Professor Carl McDaniel - Ecological Design.
Field Trips to Phil Camil House Tour and Susanna Cernia House
Reading: Creating a Livable Planet Chapter 8 (unpublished) by Professor Carl McDaniel, Minnesota Photovoltaic System Case Study Residential Application prepared for the Iowa Department of Natural Resources January 2003
7c. (May 13) Lab: Start Lab #3 Testing of Rammed Earth walls 

Week Eight: May 18-20


8a1. (May 18) Class Presentation Exercise #4 Final Design of the Ecohouse 

(15 mins each team) (45 Minutes) 
Guest Speaker: Heather Beal (Carleton Graduate) Eco Village Case Study – Auroville Technologies (Lecture) (45 Minutes)

Reading: Pages 172-192 “Ecohouse2” by Sue Roaf, 
(Start Exercise #5 Determine the amount of natural energy available for the Ecohouse)
8b. (May 20) Reviewing Lab Report Writing (45 Minutes)
Introduction into grey and black water systems (Lecture) (45 Minutes) 

Guest Lecture by Sarah Nettleton, Tofte Lake Cabin (Lecture) (45 Minutes)
Finish Exercise #5 Determine the amount of natural energy available for the Ecohouse (Start Exercise #6: Final Presentation of research data to the community of architectural and construction professionals.)  
Reading: Pages 251-280 “Ecohouse2” by Sue Roaf

8c. (May 20) Lab: Continue Lab #3 Testing of Strawbale walls
Week Nine: May 25-27

9a. (May 25) Assessing Ecological Footprint of House Design (Lecture/Discussion) (90 Minutes)

Complete Lab #3, Start Lab #4


Reading: 281-285 “Ecohouse2” by Sue Roaf
9b. (May 27) Practice Presentation #6 - 20 minutes each team (90 Minutes)
Finished team Power Point Presentation are to be placed on COLAB in presentation folder by 10:00 AM, send team representative to Gary Wagenbach office by 11:00 AM to review and critic presentation prior to class presentations.  Class presentation from 1:15 to 2:30 PM, 2:30-4:00 PM revise and 4:00-5:00 PM second presentation.  Continue to revise and practice presentation for Tuesday June 1st.
9c. (May 27) Lab: Continue Lab #3 Testing of Cordwood walls
Week Ten:  June 1

10a. (June 1) Complete Lab #4 Exercise #6: Final Presentation of research data to the community of architectural and construction professionals. 
In Olin 149 (90 Minutes)  
10b. (June 7) All written final reports (Lab #1,2,3 and 4) due in Gary Wagenbach Office Hullings #318 by 9:30 PM CDT or by prior arrangement.  Office number 4390, Home number 645-8549 and cell phone number 507/649-0522
Required Reading:

Cradle to Cradle by William McDonough and Michael Braungart 

Ecohouse 2, Second Edition by Sue Roaf

(optional reading)The Consumer's Guide to Effective Environmental Choices: Practical Advice from the Union of Concerned Scientists by Michael Brower, Warren Leon 
Grading Criteria: All exercises and labs will be graded.  Since most of the student’s work will be focus on the labs and the final presentation, 65% of the grade will be weighted on these two items. The grades will be weighted in the following distribution:

Exercise #1: 

  5% - Teams of 2 each
Exercise #2a/2b: 
  5% - 2a Team/2b Individual
Exercise #3: 

  5% - 3 Teams of 6 each
Exercise #4: 

  5% - 3 Teams of 6 each
Exercise #5: 

  5% - Individual
Exercise #6

 20% - 3 Teams 
Lab #1: 

 20% - 3 Teams
Lab #2: 

 10% - 3 Teams 
Lab #3: 

 10% - 3 Teams
Lab #4: 

   5% - 3 Teams
Class Participation: 
 10% - Individual
Total: 


100%

Class presentations are required to be professional and well rehearsed. Presentation 1-4 will be for follow classmates.  The final presentation (exercise #6) will be for the design and construction community.  
If there is alternative subject matter instead of the exercise that you are keenly interested in and pertains to the subject matter of the course and you may propose a substitute investigation to be approved by instructors 

Please let Professor Wagenbach know if you need an academic disability accommodation. 

Bibliography for the Course

Building Tipis and Yurts 1995 by Blue Evening Star, Lark Book, A division of Sterling Publishing Co., New York
Native American Architecture 1989 by Peter Nabokov and Robert Easton, Oxford University Press, New York 
Design with Nature 1992 by Ian L. McHaug, John Wiley and Sons Inc., New York

Built by Hand 2003 by Athena Steen, Bill Stern and Eiko Komatsu, Gibbs Smith Publisher, Layton, Utah
Circle Houses, Yurts, Tipis and Benders  2001 by David Pearson, Chelsea Green Publishing Company, White River Junction, Vermont
Natural Energy and Vernacular Architecture – Principle and Examples with Reference to Hot Arid Climates 1986 by Hassan Fathy, The University of Chicago Press, Chicago

The Indian Tipi Its History, Construction and Use 1957 by Reginald and Gladys Laubin, Ballantine Books, New York

Afghanistan An Atlas of Indigenous Domestic Architecture 1991 by Albert Szabo and Thomas J. Barfield, University of Texas Press, Austin

Minnesota Natural Heritage An Ecological Perspective 1995 by John R. Tester, University of Minnesota Press, Minneapolis
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