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Course Number: ENTS 228

Course Title: Design and Construction of a Eco-house
Term Spring 2005
Carleton College

Northfield, MN 55057

Class Time: Tuesday 1:10–3:15 p.m.
Lab Time: Thursday 1:10–5:00 p.m.
Classroom: Computer and Mathematics Center Room 206
Basic Contact Information:

Name: Professor Gary Wagenbach
Office: 305 Hulings Hall
E-mail: gwagenb@carleton.edu
Phone number: 507-646-4390
Name: Lecturer Richard Strong
Office: 307 Facilities Building
E-mail: rstrong@acs.carleton.edu
Phone number: 507-646-4271
Office Hours: TBA
Course Description/Overview/Objectives:
Exploration of a design for a small "foot print," energy efficient, cost effective and aesthetically pleasing student house. Course goal is to learn about good design and plan for construction. Seminar format will be used along with demonstrations, field trips, guest speakers, and practical work on initial phases of construction. Lab required. This year’s lab focus will be on energy, both heating and power within the house, especially looking at the natural flows of energy available and how they may supplement the eco-house requirements for heating and power. The outcome of the class is for the student to have a greater knowledge and appreciation of living with the capacities of the climatic and eco-systems of southern Minnesota. 
Week One - Rachel Carson
March 29 
Class 1 a: Becoming Eco-techs/Introduction to the course and expectations/ Climate/Culture and Materials (Lecture/Discussion) 


(45 Minutes)
Class 1 b: Study of Indigenous Buildings (Lecture/Discussion) 
(45 Minutes)
Assignment: Exercise #1 Indigenous Structures, due April 5.
Reading Assignment: “Lessons from Environmental Collapses of Past Societies” by Dr. Jared M. Diamond On the Web at: http://www.ncseonline.org/NCSEconference/2004conference/page.cfm?FID=4142
Reading Assignment: “Cradle to Cradle” by William McDonough and Michael Braungart, due for class discussion on May 3.
March 31 
Class 2 Lab a: Introduction to the Purposes of the Lab/Review of last year’s work (Lecture/Discussion) (45 Minutes) 

Class 2 Lab b: Introduction to Energy (Lecture/Discussion) (45 Minutes)
Class 2 Lab c: Energy Basics (Lecture/Discussion) (45 Minutes) 
Class 2 Lab d: Review of Lab #1: What are the student energy needs? And Field trip to the Solar House. (Lecture/Discussion)(45 Minutes)
Reading Assignment: “Regenerative Design for Sustainable Development” by John Tillman Lyle, chapters 1, 2, and 3, pages 3-50.
http://www.onsetcomp.com/Newsletters/4883_homepower76.pdf
Bioclimate Design: http://capla.arizona.edu/Templates/bcdc/index.html
Assignment: Lab #1 What are the student energy needs? Due April 7.
Week Two - Ian McHarg
(Optional Lecture) Monday, April 4, 5:45p.m., CALA Auditorium
David Pijawka, Ph.D., Director, Ph.D. Program in Environmental Design and Planning and Professor, School of Planning and Landscape Architecture, College of Architecture and Environmental Design, Arizona State University
“Confronting Sustainability at the Neighborhood Level: Perceptions, Footprints and Design”

April 5 
Class 3 a: Presentation of: Exercise #1 Discovering the natural energies in indigenous structures (60 Minutes – 6 student’s presentations at 5 minutes each)


Class 3 b: Site Analysis/McHarg (Lecture/Discussion) (45 Minutes) 

Reading Assignment: “Design with Nature” by Ian McHarg, pages 103-115 

Web site on Check List for Sustainable Development 
http://www.chicagowilderness.org/pubprod/miscpdf/DESIGNPRINCIPLES1.pdf
When architects, city planners and other large physical space designers talk about development, invariably the question "how can architecture influence the quality of life?" in a community comes up. For the American Institute of Architecture’s take on this question―useful when talking with designers―here are AIA's 10 short principles, elaborated on succinctly at the following Web page: http://www.aia.org/liv_principles 

Exercise #2: Ecological Site Planning, due April 26.
Reading Assignment: On the Minnesota Department of Natural Resources Web site under Scientific and Natural Areas see the Three Eco-regions of Minnesota http://www.dnr.state.mn.us/snas/index.html
April 7
Class 4 Lab a: Presentation of Lab #1(1 Hour)

Class 4 Lab b: Presentation of Lab #1(1 Hour)
Class 4 Lab c: Electrochromics Glass presentation (1/2 Hour) 

Mike Myser 507/331-4903 Tour of Sage Glass 
Class 4 Lab d: Scott Oslund 507/645-4401, Tour of Cardinal Glass        (1-1/2 Hour) Field Trip - Van
Reading Assignment: “Regenerative Design for Sustainable Development” by John Tillman Lyle, chapter 4, pages 51-98
Lab #2: Mapping Connections between energy use and supply, due April 14.
Helpful Web Site: http://web.math.fsu.edu/~fusaro/DL/chapter5.html
Reading Assignment: “Permaculture, Principles Beyond Sustainability,” by David Holmgren, chapter 2, Catch and Store Energy, pages 27-51
Week Three - Wes Jackson
April 12
Class 5 a: Campus planners Mark Johnson and Todd Mead, from Civitas, will explain the geographical and ecological evolution of the Carleton campus (Lecture) (45 Minutes) 


Class 5 b: Guest presentation by Dennis Sun Rhodes, a Native American Architect, and Currine Wanstall, both Northern Arapahoe Tribal Members at Wind River, WY. (Lecture) (45 Minutes)
Reading Assignment: “White Buffalo” by Chief Looking Horse
April 14 
Class 6 Lab a: Guest Presentation by David Ejadi from Wiedt Group, Energy Analysis Programs (Lecture) (45 Minutes) (Rich gone)

Class 6 Lab b: Computer Energy Modeling Energy-10 by Jay Johnson (Lecture) (45 Minutes)
Class 6 Lab c-d: Field Trip: Jay Johnson Home and Candace Knudson's 507-332-0557/ 210-0007 straw bale construction site in Faribault– Field Trip (Vans)
Lab #3: Researching Energy Collection Strategies, due April 21.
Helpful Web site: http://www.webdirectory.com/
Reading Assignment: “Regenerative Design for Sustainable Development” by John Tillman Lyle, chapter 5, pages 99-140
Week Four- John Lyle  - Earth Week
April 19 

Class 7 a: Presentation of an Ecological Design for the Site—Bio Regionalism (Lecture/Discussion) (45 Minutes)

Reading Assignment: “Water Stained Landscapes” by Joan Woodward pages 11-73
Class 7 b: Studying and Creating the Micro-climatic of the Site (Lecture/Discussion) (45 Minutes)
Reading Assignment: “Permaculture a Practical Guide for a Sustainable Future” by Bill Mollison, pages 36-56 

Or Janine Benyus reading
April 21 
Class 8 Lab a: Presentation of Lab #1 

Class 8 Lab b: Presentation of Lab #2
Class 8 Lab c: Continuation of Creating a Micro Climate 
Class 8 Lab d: We will assemble the Tipi. All are encouraged to participate – (Class Project – 45+ Minutes)
Labs #3 , #4 and #5: Researching Energy Collection, Storage and Release Strategies House Program Considerations, due May 5.
Reading Assignment: “Regenerative Design for Sustainable Development” by John Tillman Lyle, chapter 10, pages 281-306
Week Five - David Orr
April 26
Class 9 a: Guest Speaker: Carleton Professor Clifford Clark, 

Professor of History and M.A. and A.D. Hulings Professor of American

Studies “History of the American House” (Lecture) (45 Minutes)
Class 9 b: Exercise #2 Presentation of Site Ecological Analysis (Student’s Presentations) (60 Minutes)
Reading Assignment: “Ecological Design” by Sims Van Deer Ryun and Stuart Cowan, pages 51-81
April 28 
Class 10 Lab a-b: Mary Guzowski, Associate Professor from the Daylight Lab at the U of M – Field Trip 

Class 10 Lab c-d: John Carmody Director, Center for Sustainable Building Research – Windows Building Research at the U of M – Field Trip (Vans)
Reading Assignment: “Regenerative Design for Sustainable Development” by John Tillman Lyle, chapter 9, pages 263-280
April 29-May 1 (Optional Event) Annual Living Green Expo at the State

Fairgrounds in the Grandstand. Over 10,000 visitors are expected. This 4th annual event will feature both workshops on and exhibitors of products, services and approaches for personal living that has fewer environmental, social and economic impacts. http://www.livinggreen.org/ (optional)
Week Six - William McDonough
May 3 
Class 11 a: Remainder of Exercise #2 Presentations and Class Discussion of “Cradle to Cradle” by William McDonough and Michael Braungart (Discussion) (45 Minutes)

Class 11 b: Myles Bakke discussion of the Eco-house Site on the Eco-house site (Lecture/Discussion) (45 Minutes) 
Exercise #3: Bubble Diagrams
Reading Assignment: “Patterns of Home: The Ten Essentials of Enduring Design” by Max Jacobson, Murray Silverstein, and Barbara Winslow, pages 6-21
May 5 
Class 12 Lab a: Presentation of Lab #3

Class 12 Lab b: Presentation of Lab #4

Class 12 Lab c: Presentation of Lab #5

Class 12 Lab d: Presentation by Chris Petit about insulation of the straw bale warehouse (30 minutes)
Lab #6: Design of the South Wall
Reading Assignment: “Regenerative Design for Sustainable Development” by John Tillman Lyle, chapter 6, pages 141-186
Week Seven - Amory Lovins and Hunter Lovins
May 10 
Class 13 a: Assessing Ecological Footprint of House Design (Lecture/Discussion) (40 Minutes) 
Class 13 b: Sketch-up Presentation by Jason Lord   (10 Presentation)
Reading Assignment: “One with Nineveh” by Paul and Anne Ehrlich, chapter 4, pages 112-137
May 12 
Class 14 Lab a-b: Allan Stanowicz 507/894-4140-404/461-9978, owner of Cord Wood House Presentation (Lecture/Discussion) (120 Minutes) 
Class 14 Lab c-d: Introduction to the Elements of Design (30 minutes) (Lecture/Discussion) (60 Minutes)
Lab #7: Energy Modeling the South Wall
Reading Assignment: “European Project Regener Life Cycle Analysis of Buildings” by Brono Peuportier, Niklaus Kohler and Chiel Boonstra 
Or Reading Assignment: “Life-Cycle Assessment for Buildings: Seeking the Holy Grail” by Environmental Building News
Week Eight - John Todd
May 17 
Class 15 a: Introduction into water cistern systems, grey and black water systems – living machines (Lecture/Discussion) (45 Minutes)  
Class 15 b: Exercise #3 House Design Presentation (Bubble Diagrams) (45 Minutes) 
Exercise #4: Building Design Presentation
Reading Assignment: “Creating the Not So Big House” pages 2-19 and “The Not So Big House” pages 6-28, both by Sarah Susanka

Reading Assignment: “Regenerative Design for Sustainable Development” by John Tillman Lyle, chapter 8, pages 225-262
May 19 
Class 16 Lab a: Presentation of Lab #6 and #7: Energy Modeling the South Wall (60 Minutes)
Class 16 Lab b: Rating Systems-Are they any good?  (Lecture/Discussion) (30 Minutes) 
Class 16 Lab c: Green Roofs (David Holman, Jason Lord, Andrew Kaplan and Jacob Gold) (Lecture/Discussion) (20 Minutes) 
Class 16 Lab d: Tipi Painting (Remainder of class)
Reading Assignment: “Regenerative Design for Sustainable Development” by John Tillman Lyle, chapter 7, pages 187-224
Let the Testing Begin:

South Wall Building and Testing Starts Today See Schedule below
Lab #8: Building the South Wall
Lab #9: Testing the South Wall 
Lab #10:  Presentation of the Design to the Community

South Wall Testing times

Group One- David Holman     Start 12 pm May 19th, Finish 12 pm May 21st
Group Two – Kate Hammond
Start 12 pm May 21st, Finish 12 pm May 23rd
Group Three – Jason Lord
Start 12 pm May 23rd, Finish 12 pm May 25th
Group Four
- Josh Tolkan
Start 12 pm May 25th, Finish 12 pm May 27th
Week Nine - Janine Benyes
May 24 
Class 17 a: Exercise #4 Final House Design Presentations               (40 Minutes)

Class 17 b: Student Time
May 26 
Class 18 Lab a-b: Practice Class Presentations of Lab #8, #9 and #10
Class 18 Lab c-d: Building and Testing Eco-house Outside (Student Time)
Reading Assignment: “Regenerative Design for Sustainable Development” by John Tillman Lyle, chapter 11, pages 307-320
Week Ten

May 31
Class 19 a: Class Presentations of Lab #8, #9 and #10 in Olin 141

Class 19 b: Class Presentations of Lab #8, #9 and #10 in Olin 141
Required Reading List:

Cradle to Cradle by William McDonough and Michael Braungart 
Regenerative Design for Sustainable Development by John Tillman Lyle, Wiley, 1996 ISBN 0471178438, paper

Optional Reading List:
The Consumer's Guide to Effective Environmental Choices: Practical Advice from the Union of Concerned Scientists by Michael Brower, Warren Leon 

Ecohouse 2, Second Edition by Sue Roaf

Grading Criteria: All exercises and labs will be graded. Since most of the student’s work will be focused 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:

Class Portion of ENTS 228 (25%)
Exercise #1 Indigenous Structures



25% - Teams of four
Exercise #2 Ecological Site Study



25% - Teams of four
Exercise #3 Bubble Diagrams



25% - Teams of six
Exercise #4 Building Design Presentation


25% - Teams of six
Lab Portion of ENTS 228 (65%)
Lab Presentation #1: Assessing Student Energy 

  5% - Teams of four
Lab Presentation #2: Mapping Connections Between 

    Energy Use and Supply

  5% - Teams of four
Lab Presentation #3: Research Collection Strategies
10% - 1 Teams of four
Lab Presentation #4: Research Storage Strategies

10% - 1 Teams of four
Lab Presentation #5: Research Release Strategies

10% - 1 Teams of four
Lab Presentation #6: Design of the South Wall

10% - 4 Teams of seven

Lab Presentation #7: Computer Modeling


10% - 4 Teams of seven

Lab Presentation #8: Building the South Wall

10% - 4 Teams of seven

Lab Presentation #9: Testing the South Wall 
Lab Presentation #10: Community Presentation

20% - 4 Teams of seven

Class Participation: 




10% - Individual

Total: 






100%

Class presentations are required to be professional and well rehearsed. Exercises 1-4 and Labs 1-7 will be for fellow classmates. The final presentation (Labs #8, 9, and 10) will be presented to the design/construction community.  

If there is alternative subject matter instead of the proposed exercise that you are interested in that directly pertains to the subject matter of the course, you may propose a substitute investigation to be approved by the instructors.
*Please notify Professor Wagenbach if you need any physical or academic disability accommodations. 
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