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Course Description & Goals:

The need for affordable housing throughout North America is a never-ending problem. The need for affordable housing has been in crisis since the beginning of time. This is especially the case with the growing need for replacement, rescue and replenishment of housing is greater than it has ever been.  The greatest need at the moment, is in rural environments. Labor shortage and low interest in carpentry means that we need to discover new ways to deliver products. 
What is new is that the computation, digital fabrication and robotics offers a new promise for design and delivery of affordable, permanent housing. We will explore the idea digital delivery through the production of Tiny Housing.
This course starts with five critical exercises for digital fabrication and design computing. We will explore varying areas of geometry as curved, folded and planar shapes. These exercises will provide points of entry towards a deeper understanding of surface, mesh & solid modeling and machine control. Simultaneously, traditional methods of construction will be presented as case studies with an in-depth overview of past and present industrial-based systems of home production. 
The second half of the course will support student projects with weekly presentations and lab sessions focused on application of new digital techniques. Course deliverables will be four design exercises and a final research question and project.
Who should take this course?
This course is designed for advanced course four undergraduates, MArch student in their first or second year of core or first year SMArchS students interested in guided experimentation and research methods with digital fabrication. Second, the course is also suited for designers interested in learning a research workflow from physical project planning to conference presentations and research writing.
Limited to 12; Course 4 and 4B majors, and Design and Architecture undergraduate minors, are welcome.

Week 1

· Tue Feb 1

· Digital Fabrication: Aims, Challenges and Tools [1]

· Handout: Assignment 1
· Thu Feb 3

· Developable Surfaces - Frank Gehry [2]

· Surface Design & Fabrication 

· Lab: Surface Modeling
Week 2

· Tue Feb 8

· Surfaces Modeling & Fabrication - Review (1)

· Due: Assignment 1

· Handout: Assignment 2

· Thu Feb 10

· Double Curvature - Zaha Hadid [3]

· Solid Modeling & Fabrication
· Lab: Solid Modeling

Week 3

· Tue Feb 15

· Solid Modeling & Fabrication Review (2) 

· Due: Assignment 2

· Handout: Assignment 3
· Thu Feb 17

· Plane Computing - Wiki House  [4]

· Mesh Modeling & Fabrication 

· Lab: Planar Modeling

Week 4

· Tue Feb 22 

· No Class
· Thu Feb 24

· Planarity - Review (3)  

· Due: Assignment 3

· Handout: Assignment 4
· Lab: MasterCAM

Week 5

· Tue Mar 1

· Planar Fabrication - Review (4)

· Due: Assignment 4

· Handout: Assignment 5
· Thu Mar 3

· Product Design & Manufacturing - Steven Eppinger  [5]

· CNC Fabrication 

· Lab: MasterCAM & G-Code

Week - 6

· Tue Mar 8

· Planar Fabrication - Review (5)

· Due: Assignment 5

· Handout: Assignment 6

· Thu Mar 10

· Tiny House - Contemporary Design & Delivery [6]

· Design Documentation & Modeling  

· Lab: 2D Drawing for Fabrication

Week 7

· Tue Mar 15

· Home Analysis - Review (6)

· Due: Assignment 6

· Handout: Assignment 7

· Thu Mar 17

· Tiny House - Future Designs & Trends [7]

· Design Modeling - Solids & Drawing

· Lab: 2D - 3D - 2D - Productive Modeling
Spring Break March 21-24

Week 8
· Tue Mar 29

· Home Design in 2D (7)  

· Due: Assignment 7

· Handout: Assignment 8

· Thu Mar 31

· Plane Design [8]
· Forming with Mesh Modeling 

· Lab: 3D Modeling for Fabrication

Week 9
· Tue Apr 5

· Design Forming in 3D - Review (8)
· Due: Assignment 8

· Handout: Assignment 9

· Wed Apr 7

· Plane Fabrication [9]
· Composing with Solid Modeling 

· Lab: 3D Modeling for Fabrication

Week 10
· Tue Apr 12

· Planar Structuring & Modeling - Review (9) 

· Due: Assignment 9

· Handout: Assignment 10 - Final Project

· Thu Apr 14

· Project Review-Group

Week 11
· Tue Apr 19   
· No Class
· Thu Apr 21

· Project Review-Group
· Due: Assignment 10

Week 12
· Tue Apr 26 

· Project Review-Individual 
· Thu Apr 28

· Final Review (10)
Learning Objectives

· Small Building Design and Digital Delivery

· Advancing skills in 3D surface, mesh and solid modeling
· Lightweight building construction 
· Mastery of CNC technologies
Grading

· Quality of design products

· Completion of 3 Exercises and the Final Project

· Time to complete assignments & attendance
Assignments

· Final grading is an average of the Exercises + Final Project
Course Fee

· All students will be charged $120 for materials

Course Information

· Tuesday 9:00-11:00 AM EST

· Thursday 9:00 – 11:00AM EST

· Larry’s Office Hours by Email lsass@mit.edu
Class Norms

· Class Notes found on Canvas

· Attendance 

· No Zoom

Class Project – 2022

· Tiny Home Design

What will you learn?

1. Design Processing - Steps in Production, Principles & Presentation

2. 3D Modeling - Surface, Solid & Mesh

3. Macro/Micro Design and Detailing with CNC Fabrication

How will you learn?

· Learn by repetition 

· Learn by doing in class - We work in class during Lecture and Lab they are the same

· Short Assignments - A new assignment is due every week (mostly)

Grades

· Everyone Starts with an “A”

· Completion of all 10 assignments is needed

· Assignments are Pass/Fai

Class Admin

· The course is 12 Units

· 2 Hours Lecture

· 2 Hours Lab

· 8 Hour Assignment

· Email the TA or  lsass@mit.edu if the assignment is taking more than 8 hours

Why you should take this course?

· Self-Determined Students
· Advancing Modeling Skills

· Advancing CNC Skills

· Advancing Understanding of Home Delivery

