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‣ Thicker envelopes 

‣ Insulation (higher R-values) 

‣ Super-performance windows 
(low U-factor, optimum SHGC, 
high VT) 

‣ Effective shading systems 

‣ Photovoltaic systems 

‣ Thermal mass
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Operational energy is saved at the expense of increased embodied energy.



Research Theme 1:  
Multi-scalar and Multidimensional Impacts of buildings on the environment

Research Questions 

• To what extent and why built environments fail 
environmentally?


• To what extent buildings contribute to global 
warming, acidification, eutrophication, and 
other environmental impacts?


• What are the tradeoffs in operational energy vs. 
embodied energy savings? 

Research Methods



Research Theme 2:  
Innovative building materials with energy production and carbon sequestration 
capabilities



Artificial-Leaf based Facade Cladding (ALFC) Systems for 
Energy Production and Carbon Sequestration
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