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Energy matters, but what else should we think about?

Facades as part of a passive comfort system
Optimizing for quality daylight
Where does all the rejected solar energy go?
Facades and embodied energy

Laboratory in a hot and humid climate Laboratory in a mixed and humid climate

Apples & Oranges
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Facades as part of a passive comfort system



Facades as part of a passive comfort system
Thermal comfort of occupant in shade

Topic: Thermal Comfort
Metric: Operative Temperature (°F)
Analysis Tool: E+ Outputs
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Facades as part of a passive comfort system
Thermal comfort of occupant with direct solar

Topic: Thermal Comfort + Direct Solar
Metric: Operative Temperature (°F)
Analysis Tool: E+ Outputs + Excel (Method 1 Post Processing)
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Facades as part of a passive comfort system
Layering façade strategies with additional local shading strategies
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Facades as part of a passive comfort system
Adding natural ventilation via the façade to further improve comfort

Operable Windows & Shading
In areas where staff will work, using 
planters, furniture, and trellises

+ Supplemental Active Cooling
Located to induce airflow at terrace levels, 
controlled by BMS, with backup fan exhaust 
at top of solarium
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Optimizing for quality daylight



Optimizing for quality daylight
Ability to look quickly across many design options
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Optimizing shading for quality daylight
Spatial and temporal distribution of quality daylight
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Optimizing for quality daylight
Verification and visualization is key to drive acceptance
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Where does all the solar energy go?



Where does all the solar energy go? Look out for convergence!
Energy that doesn’t enter the building gets rejected back into the environment

20 Fenchurch in London is a high-profile 
example of a problematic solar 
convergence from reflections off the 
curved glass façade. 

Parallel rays of the sun can 
strike a concave specular object 
and converge to a common 
point. 

Intensity metrics established by the City 
of London
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Where does all the solar energy go? Look out for convergence!
Convergence patterns with high performance glass and no shading
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Pattern 1:
Wintertime at midday, grazing sun across the 
curved skin forms a local convergence on the 
north mass of the building itself.

Pattern 2:
Spring and fall in the early afternoon, the north 
mass casts a convergence to the ground plane. 

Pattern 3:
Summer months in the afternoon, both tower 
masses create two convergence patterns that join 
together on the ground plane.
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Where does all the solar energy go? Look out for convergence!
Shading not to reduce building solar gain but disrupt convergence patterns.

ORIGINAL BASELINE WITHOUT FRIT OR SHADES WITH SHADE CANOPIES AND THREE HORIZONTAL SHADES AT WEST GLASS
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Facades and embodied energy



Facades and embodied energy
As operational emissions reduce, embodied carbon importance increases

By 2060, the world is projected to add 230 billion 
m2 (2.5 trillion ft2) of buildings, or an area equal to the 
entire current global building stock. 

This is the equivalent of adding an entire New York City to 
the planet every 34 days for the next 40 years.

- UN Environment, Global Status Report 2017

Embodied & Operational Carbon: short term and long term 

Source: Architecture 2030

Carbon reductions now have more value than carbon 
reductions in the future as we strive to stay under 1.5°C 
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Facades and embodied energy
Typical break down of new projects in the Bay Area

45-60%
Structure

20-30%
Interiors

20-30%
Enclosure
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Facades and embodied energy
Materials perform surprisingly different for the same functional contribution
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