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Research Industrial Revolutions
Industrial revolution
Emulating old style

New style



Industrial revolutions 2-4



●
●
●

●

Industrial revolutions 2



Industrial revolutions 2 Emulating the old
●

○
○
○



Industrial revolutions 2 New style
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Industrial revolutions 3.0 New style
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Industrial revolutions 4.0
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Research References
ICD/ITKE Research Pavilion 2011 UoS

Norwegian Reindeer Pavilion
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Materialisation Design
Context
Concept

Construction
Acoustics

Rainpathing
Beampacking



Context Dessau



Concept Functionality



Concept Pattern

Production method

Toolpathing principle

Design
●

Interior-acoustics exterior - rainpathing



Structure



Acoustic 

Music hall reflection



Acoustic 
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Rainpath

1. Original external pattern 2. Elevation of exterior



Rainpath 



Rainpath

Holes



Toolpathing 

Step3_Holes

5 - 6 layers Step2_Patterns

7 layers Step1_Material removal

16 layers

X16
Milling reference surface



Toolpathing 



Toolpathing 

1. Fragment

2. Mesh

3. Reference surface 
    for milling

4. Final 



Beampacking Principle



Beampacking Voxelization



Beampacking Prototype

Fragment 1 2 3
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Production

https://docs.google.com/file/d/17e5AuwRQUMabyr8KjoQHY8AajCyZ-3AK/preview
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Feedbackloop
Within scope assignment
Outside scope assignment



Within scope Bounding box



Within scope Optimization beampacking



Within scope Optimization toolpathing



Within scope Optimization material removal



Within scope Optimization toolpathing



Outside Scope Workflow
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