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ONLY ≈ 5% 
of world energy

produced by
Renewable Resources
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There are methods…
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Design Stage & Potential / Cost Impact

Evans, J.M. (2007). The Comfort Triangles: A New Tool For Bioclimatic Design
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Design Stage & Potential / Cost Impact

Evans, J.M. (2007). The Comfort Triangles: A New Tool For Bioclimatic Design

We want to 
be here
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Research Question

How can
a multi-objective
optimization workflow
assist in early design stages
towards a climate responsive design?
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Insensitive ResponsiveCombative



Introduction Research Information Climate Design Integration Workflow

1901 - 1925

13

Köppen-Geiger Climate Classification



Introduction Research Information Climate Design Integration Workflow

1901 - 1925

13

2076 - 2100

Köppen-Geiger Climate Classification
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DESIGN 
INTEGRATION
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Data Driven Design



Let's
Recap

Climate

Design Process

Intuition Data

Reinforcing Concept

Informative Process



WORKFLOW
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Multi-Objective Optimization

Understanding the 
trade-offs between 

chosen criteria
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Multi-Objective Optimization

Developing 
knowledge between 

cause and effect
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Stepped Approach

Multi-Objective Comparison

Multi-Objective Optimization
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CASE STUDY



Case Study Details
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Geometry Selection
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Restoring Saved Data
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Fenestration Genome Selection
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Fenestration Result Charts

Case Study

Option 1

Option 2

Option 3

Option 4

Option 5

Case Study
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Fenestration Result Graphs
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Fenestration Result Graphs

Case Study

Highest Useful Daylight Illuminance
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Material Genome Selection
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Material Genome Selection

Material Assistance Table

Informs
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Material Result Charts

Case Study

Proposal

Option 2

Option 3

Option 4

Option 5

Case Study

Proposal

Option 2

Option 3

Option 4

Option 5
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Material Result Graphs
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Material Result GraphsCase Study

Highest Adaptive Comfort
Lowest PMV
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Passive Strategy Selection
Evaporative Cooling

Mass + Night Ventilation

Capture Internal Heat

Passive Solar Heating



Case Study Proposal
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Result Comparison
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Result Comparison
Case Study Proposal Differences

Case Study

Option 1

Option 2

Proposal

Case Study

Option 1

Option 2
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Result Comparison
Case Study Proposal Differences
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Result Comparison
Case Study Proposal Differences
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Existing Components → Innovative Process
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Existing Components → Innovative Process
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Optimization Workflow



Introduction Research Information Climate Design Integration Workflow 40

Limitations

Limited Fitness 
Objectives

Material 
Simplification

Simple Passive 
Strategies

Omitting Context
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Future Potential Integration
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