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We make our buildings and 
afterwards they make us. They 
regulate the course of our lives.

- Winston Churchill 
English Architectural Association, 1924
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Progression of architecture

Past
Shelter/protective structure

Present 
Energy efficiency

Future 
Occupant health & wellbeing

1973 Oil shock 2020 COVID-19
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Sustainability in practice and research

Advanced toolsOccupantBuilding performance

Integrated design and 
application-driven research
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Academy of Motion Picture Arts and Sciences
Professional work: Burohappold
Project location: Los Angeles, CA
Key responsibility: Sustainable design

Worked mainly on SD / DD, 2013-2015
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Academy of Motion Picture Arts and Sciences

Publication: 
Won Hee Ko. (2014) “Complex Geometry Facades in Building 
Energy Simulations and Standards.” ASHRAE/IBPSA-USA 
Building Simulation Conference. Atlanta, GA, USA.

Presentations: 
Won Hee Ko. (2014) “Future of Building Skins and Complex 
Geometry.” In the 9th Energy Forum, 513–26. Bressanone, Italy.
Won Hee Ko. (2014) “Complex Façade and Performance-Driven 
Design.” Façade Tectonics #14 Conference. Los Angeles, CA, USA.
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In practice, implementing high 
performance design is 
challenging
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1. Resiliency and integrated 
analysis of indoor environmental 

quality (IEQ)
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Methods
How many hours can a building provide a comfortable environment without using energy?

Ko, WH, et al. “Ventilation, thermal and luminous autonomy metrics for an integrated design process”, Building and Environment. 145 (2018) 153–165. 
https://doi.org/10.1016/j.buildenv.2018.08.038.  
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Hourly data Annual data
Results

Luminous
autonomy

Ventilation
autonomy

How many hours can a building provide a comfortable environment without using energy?

Ko, WH, et al. “Ventilation, thermal and luminous autonomy metrics for an integrated design process”, Building and Environment. 145 (2018) 153–165. 
https://doi.org/10.1016/j.buildenv.2018.08.038.  

Thermal 
autonomy

http://www.sciencedirect.com/science/article/pii/S0360132318305110
http://www.sciencedirect.com/science/article/pii/S0360132318305110
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Ko, WH, et al. “Ventilation, thermal and luminous autonomy metrics for an integrated design process”, Building and Environment. 145 (2018) 153–165. 
https://doi.org/10.1016/j.buildenv.2018.08.038.  

Temporal analysis Simultaneous analysis
Luminous autonomy

Thermal autonomy

Ventilation autonomy

Luminous and thermal autonomy

Thermal and ventilation autonomy

Results
How many hours can a building provide a comfortable environment without using energy?

http://www.sciencedirect.com/science/article/pii/S0360132318305110
http://www.sciencedirect.com/science/article/pii/S0360132318305110
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2. Window view impact on 
occupants and multi-sensory 

effects
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Source: Multisensory Cog Lab,  Trinity College Dublin

Source: Harry Cock, Designtrend 

Source: Tori Powers, SJExpress
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Research Question:
How do people perceive the thermal 
environment differently when they 
have a window view?
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Methods

Without windows. With windows.

Floor plan of the 
CBE chamber.

View through 
the windows.
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Thermally identical spaces with and without windows (82.4° F, slightly warm condition) 

How do people perceive the thermal environment differently when they have a window view?

Ko, WH, et al. “The impact of a view from a window on thermal comfort, emotion, and cognitive performance”, Building and Environment. 175 (2020)
106779. https://doi.org/10.1016/j.buildenv.2020.106779.

http://www.sciencedirect.com/science/article/pii/S0360132320301372
http://www.sciencedirect.com/science/article/pii/S0360132320301372
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Results

https://www.tameday.com/cant-focus-at-work/

Felt cooler Felt happier
More 
focused

https://www.pinterest.com/pin/282319470378565764/https://www.insider.com/how-to-cool-down-a-room

At slightly warm ambient condition,
§ 1.33 °F lower thermal sensation
§ 12 % more thermal comfort
§ 8% in cooling energy and 6.5% of total HVAC 

energy reduction for a building in SF.

§ Increase in positive emotions
§ Decrease in negative emotions

§ 6% better working memory
§ 5% better concentration

How do people perceive the thermal environment differently when they have a window view?

Ko, WH, et al. “The impact of a view from a window on thermal comfort, emotion, and cognitive performance”, Building and Environment. 175 (2020)
106779. https://doi.org/10.1016/j.buildenv.2020.106779.

http://www.sciencedirect.com/science/article/pii/S0360132320301372
http://www.sciencedirect.com/science/article/pii/S0360132320301372
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3. Assessing window view quality 
for building design and operation
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Research Question:
What determines the quality of a 
window view? 
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https://pge.docebosaas.com/learn/course/external/view/elearning/1184/symposium-on-research-and-design-practice-related-to-window-views-previously-recorded
https://doi.org/10.1080/15502724.2021.1965889
https://pge.docebosaas.com/learn/course/external/view/elearning/1184/symposium-on-research-and-design-practice-related-to-window-views-previously-recorded
https://pge.docebosaas.com/learn/course/external/view/elearning/1184/symposium-on-research-and-design-practice-related-to-window-views-previously-recorded
https://doi.org/10.1080/15502724.2021.1965889
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Ko, W.H., Kent, M.G., Schiavon, S., Levitt, B., Betti, G., 2021. A window view quality assessment framework. LEUKOS - Journal of 
Illuminating Engineering Society of North America 40. https://doi.org/10.1080/15502724.2021.1965889

View Quality Index (VQI)

VQI = Vcontent · Vaccess · Vclarity

What determines the quality of a window view? 

https://doi.org/10.1080/15502724.2021.1965889
https://doi.org/10.1080/15502724.2021.1965889
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Current work: Virtual reality in environmental research 



Future research ideas

28
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View clarity: dynamic facades to improve occupant 
well-being and building energy performance

§ Advanced façade design, 
materials

§ Understanding of human 
perception and behavior

§ Optimized façade control

Source: https://www.100cia.site
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