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Mud Hut ~R-3 Log Cabin ~R-8 Stick Frame ~R-16

Glass Condo ~R-3



Passive House High Rise ~R-30



Building Program

Building Site

Climate Local Requirements

Façade Performance Goal Influencers

Long-Term 
Economics

Construction          
Budget

Aesthetics

Energy 
Conservation



Façade Performance

HIGH 
PERFORMANCE 

FACADE
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LEED 
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Net Zero 
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VARIABLES IMPACTSGOALS



− % Glazing

− Glazing performance (U-value and SHGC)

− Building tightness

− Thermal bridging

− External solar shading

− Building mass

− Operable windows (climate dependent)

− Dynamic shading

Façade Strategies 
with the Biggest 
Impact on 
Sustainability



Current 
Façade Design 

Trends

Focus on Reducing 
Peak Loads

Integration with HVAC 
Systems



Façade Sustainability Myths

Fixed vertical fins 
on West facades 

reduce peak cooling 
loads

Light shelves bring 
more light into the 

space

Insulated spandrel 
performs the same 

as opaque wall

Glazing below 3’ 
above finished floor 

is good for 
Daylighting

=



Net Zero What?

LEED ZERO



TOTAL = True Impact



Net Zero What?



Energy

Energy

Energy



Energy is merely an illusion









Greenhouse Gas Emissions

AWHP



Net Zero Energy Projects



RMI – Innovation Center





Cooling

Baseline Optimized Cooling Comfort 
Alternate







Key Design Elements – Glazing Design & Performance



RMI Emissions Analysis – 16 years
Operational 
Emissions

Refrigerants 
Emissions

Embodied 
Emissions



THE BULLITT CENTER

Façade Tectonics, Seattle
07.16.2019

Margaret Sprug, AIA        Miller Hull 



250 YEAR STRUCTURE

50 YEAR SKIN

35-40 YEAR ACTIVE 
TECHNOLOGY







DAYLIGHT DESIGN



DAYLIGHT DESIGN



DAYLIGHT DESIGN





24,526 CF WOOD

IT TAKES 2 MINUTES TO GROW THIS MUCH 
WOOD

545 METRIC TONS OF CO2 STORED

1,158 AVOIDED METRIC TONS OF CO2

TOTAL 1,703 METRIC TONS OF CO2 AVOIDED



BUILDING SYSTEMS AND 
PERFORMANCE
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Bullitt Center

HVAC System Overview





THE KENDEDA CENTER FOR INNOVATIVE SUSTAINABLE DESIGN 
at GEORGIA TECH Miller Hull in collaboration with Lord Aeck Sargent













STRUCTURE











4pm July 6
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1. REDUCE 

MATERIALS

2. SALVAGE 3. LOW 

EMBODIED 

ENERGY 

4. MINIMIZE 

WASTE

5. LIFE CYCLE



LOOM HOUSE































Instagram: @loom.house.lbc

www.loom.house



FACADE 

PERFORMANCE 

FOR ZERO 

CARBON

July 16, 2019



The Bullitt Center The Kendeda Building (Georgia Tech)



1. make a serious effort to minimize space heating

2. accommodate the mechanical system           

(keep your engineer happy)

3. make your occupants happy

“Rules” for Zero Carbon Facades



Systems and Details Balance Point Studies



Glazing and Shading Peak Loads Studies



Biophilia Daylighting Studies (Kendeda Building Atrium)

Clerestories, 
no skylights

Clerestories 
and Skylights



Floor 2 SW Classroom Atrium (southern)



1. make a serious effort to minimize space heating

2. accommodate the mechanical system           

(keep your engineer happy)

3. make your occupants happy

“Rules” for Zero Carbon Facades



Photovoltaic Panels

Introduce Natural 

Ventilation

Daylight and Views

EUI 22

PLUGS HEAT

MH San Diego Studio



EUI 19

PLUGS HEAT

Loom House



Embodied 
Carbon 
Comparison

Selected 
Projects vs. 
Samples in 
Embodied 
Carbon 
Network 
Database 
[counts]



Embodied 
Carbon 
Comparison

Breakdown by 
Building 
System



Embodied 
Carbon 
Comparison

Insulation 
Types



We have the capability to deliver zero carbon buildings for 

the same embodied carbon cost

There are current limits to progress on embodied carbon

but we can implement changes we already understand

Renovations and TIs can deliver on net zero performance at 

much lower embodied carbon investment

Working with existing buildings allows designers to engage 

with the mass of materials as they exist in our culture



Discussion
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