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The New Carbon Architecture, King

2.2 billion population increase by 2050
2 trillion sq.ft of new construction By 2050

NYC every month for 35 years



• The Great Climate Migration Has Begun - The New York Times



Sustainable Course Modules:

Building life-cycle assessment. 03.14.2023
Circularity in the building sector

Carbon neutral design
Building resilience

Bioclimatic design. 03.07.2023
Sustainable material system
Sustainable facade design
HVAC for tropical climates

Building integrated renewable energy systems
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• Bioclimatic Design is a green building design strategy that utilizes natural 
elements such as climate and site resources to create a healthy, energy-
efficient built environment.

• Bioclimatic Design enhances occupant comfort, health, and well-being 
through: 

- natural ventilation (i.e., natural cooling and improved air quality), 
- shading (thermal comfort), and 
- daylighting. 

• Bioclimatic Design minimizes the use of active systems or reduces energy 
consumption in heating, cooling, ventilation, and lighting energy. 

• Bioclimatic Design conserves natural resources while protecting 
surrounding ecosystems (e.g. bodies of water, vegetation, and natural 
habitats).
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Climate and Bioclimatic Design
Site and Bioclimatic Design

Building Form and Bioclimatic Design
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Koppen Climate Classification System – temperature, precipitation, vegetation
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World Climate Classification



30°C ambient temp20°C ambient temp

Human body reactions to main climatic elements
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Light in Bioclimatic Design
- Aperture & daylighting
- Natural cooling
- Natural heating
Benefits Occupant comfort & energy savings

natural light illumination



Heat Balance in Bioclimatic Design
- Thermal insulation
- Overheating protection
Benefits - Occupant Comfort & Cooling Energy Savings

Heat balance



Air in Bioclimatic Design
- Natural ventilation
- Natural cooling
Benefits –Improved air quality & health, energy efficiency

Air movement



Moisture Control in Bioclimatic Design
- Vapor barrier
- Ventilation
Benefits - Improved air quality & health, material longevity

Moisture control



Key climate elements and climate analysis

Net Zero Energy Design, Hootman, 2012



3.24 Antonin Raymond, diagram of tropical design principles, from Fry and Drew, Village Housing in the Tropics, 1947. 
Modern Architecture and Climate, Baber, 2020.

Tropical Bioclimatic Design

Bioclimatic Design
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Walker Guest House, FL, USA (hot-humid climate), 1953, 53M2, Paul Rudolph 
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Walker Guest House, FL, USA (hot-humid climate), 1953, 53M2, Paul Rudolph 
Lesson from Modernism, Boner, 2013
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Climate and Bioclimatic Design
Site and Bioclimatic Design

Building Form and Bioclimatic Design
Materiality and Bioclimatic Design
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Micro-Climates

09/02/2016 Arch 4305_Building Systems Integration | Kyounghee Kim, Ph.D









The Art of Integrating Rainwater - Ecological Landscape Alliance



www.bernco.gov



Typical design of a bioswale of city street



Southwest Montgomery Complete Street, Oregon. Nevue Ngan Associates 
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Zilvar House, Czech Republic (temperate climate), 83M2, 2013, ASGK Design.
Archdaily image
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Zilvar House, Czech Republic (temperate climate), 83M2, 2013, ASGK Design.
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Bb Home, Hanoi Vietnam (hot humid), 44M2, 2013, H&P Architects.
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Power of 10 (Net zero energy home; passive house standard), Orebro, Sweden (cold), 
148m2 / home, 0.4MWh/yr/home, 40kW battery. 

Street Monkey Architect 
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• Bioclimatic Design is an approach to sustainable building design that takes 
into account the local climate, local environments, and user needs to create 
a comfortable, energy-efficient and sustainable architecture.

• Building shapes and enclosures respond differently depending on climate 
and site conditions.

• The benefits of the Bioclimatic Design are to improve user comfort, health 
and well-being by shading, natural ventilation, and daylighting.

• Bioclimatic Design minimizes the use of active systems and energy use in 
heating, cooling, ventilation, and lighting energy. 

• Bioclimatic Design preserves the surrounding ecosystems by working with 
local vegetation, bodies of water, and natural habitats. 

Bioclimatic Design Takeaways
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