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Objectives

Architectural design increasingly relies on computational workflows to
explore, evaluate, and communicate design decisions. This course
introduces design simulation and computation as an integrated approach
for developing multi-objective architectural systems, with an emphasis
on building envelopes and structural systems. Students will use
Blender with Bonsai (IFC/BIM) and Geometry Nodes to build information-
rich models, develop parametric/procedural design systems, and run
digital simulations to compare alternatives in terms of aesthetics,
constructability, cost, and energy performance.

Throughout the semester, students will engage in hands-on exercises
and project-based learning, combining parametric modeling, digital
twin concepts, and Al-assisted workflows to support iterative design
refinement and evidence-based decision making.

By the end of the course, students will be able to:

I. Create and manage IFC-based building information models in
Blender/Bonsai (e.g., LOD 100 - 200).

2. Develop parametric/procedural design systems using Geometry Nodes.
3. Apply basic physical and performance simulations to evaluate design
alternatives and produce clear visualizations/animations.

4. Use Al tools responsibly to support ideation, iteration, and multi-
objective refinement (aesthetics, cost, energy).

5. Communicate design intent and performance results through an
analysis report and final presentation.
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Week 1 (Self-paced): Course onboarding + workflow setup

Week 2: Blender practice — architectural massing on a given site
(common space, residential mass, service core)

Week 3: Bonsai/IFC setup — project hierarchy, storeys, grids,
structural model

Week 4: Structural physics simulation I — rigid bodies + collisions
Week 5: Structural physics simulation II — constraints/joints +
stability

Week 6 (Self-paced): Consolidation week — model cleanup, IFC naming,
simulation stability practice

Week 7 (Midterm): Midterm presentation — structural system physics
simulation + visualization

Week 8: Geometry Nodes I — fundamentals and parameter control

Week 9: Geometry Nodes II — rule-based variants and comparisons
Week 10 (Self-paced): Nano Banana — facade concept generation using
structural model references

Week 11: MCP + Claude — translate Al images into a draft building
envelope system

Week 12: Unitized envelope design — unit module + joints + repeat

initial

logic

Week 13: Envelope evaluation — cost proxy, R-value proxy, summer heat
gain proxy

Week 14: Flexible studio — iteration + report structure + figures

Week 15: Flexible studio — finalize model, evaluation, and
presentation materials
Week 16 (Final): Final presentation + submission of final package
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Instruction & 343 Group discussion = 30%
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e iy Practical exercises : 30%
#$2 Lecture : This course is taught through a combination of lectures,
hands-on workshops, computational modeling exercises, and project
presentations. The emphasis is on integrating procedural modeling and
generative Al techniques into architectural design, particularly for
building envelopes. %
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Textbooks

%% 2 p : Blender tutorial

References  https://www. youtube. com/watch?

v=B0J27sfIN1Y&list=PL jEaoINr3zgEPvby—4MKpcilLaoQYZB1Z
Blender BIM
https://blender-addons. org/blenderbim-addon/
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Course introduction

Notice https://docs. google. com/document/d/11LgN5f1Bth32w_AvwbDBifelW63
elAva/edit?usp=sharing&ouid=106908614727598164833&rtpof=true&sd=true
®§ 3V 0 Participation 20%
Grading Home works 0%
Mid-term report 30%
Semester project (teamwork) 50%
% 3P ¢ Recommended Preparatory Work
Notes Self-paced learning on Blender modeling and Geometry Nodes through

online resources.
Reviewing case studies of generative facade design to understand
applications of computational methods.




