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Credit(s) earned on completion of this course will be reported to 
AIA CES for AIA members. Certificates of Completion for both AIA 
members and non-AIA members are available upon request.

This course is registered with AIA CES for continuing professional 
education. As such, it does not include content that may be 
deemed or construed to be an approval or endorsement by the AIA 
of any material of construction or any method or manner of 
handling, using, distributing, or dealing in any material or product.
___________________________________________
Questions related to specific materials, methods, and services will be addressed at the 
conclusion of this presentation.



The American Geophysical Union’s (AGU) mission is “to 
promote discovery in Earth and space science for the benefit 
of humanity.” In 2015, recognizing their headquarters needed 
a major renovation, AGU decided to lead by example: they 
developed a scientific approach to evolve their facility into an 
influential net-zero building within a tight urban footprint. 

Course
Description



Learning
Objectives

1. Develop an understanding of high-performance renovations. 

2. Expand their understanding of innovative energy, water 
approaches, and designs needed to achieve net-zero performance 
in an existing building. 

3. Acquire tools and strategies to apply in future net-zero 
renovations of existing buildings. 

4. Learn how to incorporate an organization’s mission and core 
principles into project design.

At the end of the this course, participants will be able to:



B U I L D I N G  I N N O V A T I O N  2 0 1 8  C O N F E R E N C E

T H E

ART & SCIENCE
OF A

NET ZERO ENERGY
BUILDING RETROFIT
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T H E

INTRODUCTION
AGU galvanizes a community of Earth and space scientists that 

collaboratively advances and communicates science and its power to 

ensure a sustainable future.



American
Geophysical
Union











T H I S  I S  N O T  

‘BUSINESS AS USUAL’



P R O J E C T

GOALS



ALL HANDS
ON DECK
Inclusive design charrette with stakeholders & early 

team selection



T H E

EXISTING BUILDING



C U R R E N T P R O P O S E D
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THE
A & E
1. Radiant Ceiling Grid & DC lights

2. The Hy-Phy wall and Biophilia

3. PV Array as Amenity on the Roof

4. Transparency and Openness
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J U R I S D I C T I O N A L  

CHALLENGES & APPROVALS
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M A R R Y I N G  T H E  

ARCHITECTURE & ENGINEERING



M A R R Y I N G  T H E  

ARCHITECTURE & ENGINEERING

C U R R E N T P R O P O S E D
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E N G A G I N G  T H E  P U B L I C

TELLING THE STORY OF AGU
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E N G A G I N G  T H E  P U B L I C

TELLING THE STORY OF AGU

Courtesy C&G Partners
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E N G A G I N G  T H E  P U B L I C

TELLING THE STORY OF AGU

AGU Member Lounge Exhibit / lobby looking toward Conferencing Reception & Member Science Wall
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A  N E W  W A Y  O F  W O R K I N G

EMBODY THE MISSION
Typical Open Office
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A  N E W  W A Y  O F  W O R K I N G

EMBODY THE MISSION



A  N E W  W A Y  O F  W O R K I N G

EMBODY THE MISSION

Level 3 Environmental Graphics Level 4 Environmental Graphics Level 5 Environmental Graphics

Courtesy C&G Partners



A  N E W  W A Y  O F  W O R K I N G

EMBODY THE MISSION
Common Roof Deck



H I G H  P E R F O R M A N C E  D E S I G N

STRATEGIES
Reduction

Reclamation

Absorption

Generation



E X P L O R I N G

ALL OF THE OPTIONS



- Solar Photovoltaics (PV)
- Sewer Heat Exchange System
- DC Powered Workspace
- Direct Current LED Lighting
- Hydroponic Phytoremediation (Hy-Phy)
- Radiant Ceiling Cooling System
- Heat Recovery Water Chiller
- Storm Water Collection & Reuse
- Dynamic Glass Shading
- Dedicated Outside Air System (DOAS)
- Exhaust Air Heat Recovery
- Daylight Responsive Controls (DRC)
- Enhanced Envelope Insulation
- Free Cooling Condenser Operation
- Dynamic Toilet Room Exhausting
- Triple-Pane Glazing
- Variable Frequency Drives
- Occupancy Sensors & Controls
- Condensate Water Collection & Reuse
- Low-Flow Plumbing Fixtures
- Recycled Water Flushing
- Access Control – Power Management
- Energy Usage Display Monitors

H I G H  P E R F O R M A N C E  D E S I G N

STRATEGIES



- Radiant Ceiling Cooling System
- Daylight Responsive Controls (DRC)
- DC Powered Workspace
- Enhanced Envelope Insulation
- High Efficient LED Lighting
- Triple-Pane Glazing
- Dynamic Glass Shading
- Variable Frequency Drives
- Dynamic Toilet Room Exhausting
- Occupancy Sensors & Controls
- Low-Flow Plumbing Fixtures
- Access Control – Power Management
- Energy Usage Display Monitors

- Sewer Heat Transfer System
- Storm Water Collection & Reuse

- Solar Photovoltaics (PV)

- Hydroponic Phytoremediation (Hy-Phy)
- Dedicated Outside Air System (DOAS)
- Exhaust Air Heat Recovery
- Heat Recovery Water Chiller
- Condensate Water Collection & Reuse
- Free Cooling Condenser Operation
- Recycled Water Flushing

Reduction

Absorption

Reclamation

Generation

H I G H  P E R F O R M A N C E  D E S I G N

STRATEGIES



M U N I C I P A L  H E A T  E X C H A N G E  
&  R A D I A N T  C E I L I N G  S Y S T E M

Radiant Ceiling Cooling System

8’ x 8’ – 150 year old sewer



M U N I C I P A L  H E A T  E X C H A N G E  
&  R A D I A N T  C E I L I N G  S Y S T E M



M U N I C I P A L  H E A T  E X C H A N G E  
&  R A D I A N T  C E I L I N G  S Y S T E M



H Y D R O P O N I C  
P H Y T O R E M E D I A T I O N  W A L L



H Y D R O P O N I C  
P H Y T O R E M E D I A T I O N  W A L L



P H O T O V O L T A I C  A R R A Y  A N D  
T H E  D C  G R I D

16-Port DC Power Module

Electrified Ceiling Grid



P H O T O V O L T A I C  A R R A Y  A N D  
T H E  D C  G R I D



E L E C T R O C H R O M I C
G L A Z I N G



W A T E R  C A P T U R E  
A N D  R E U S E



W A T E R  C A P T U R E  
A N D  R E U S E



4  P L A T F O R M S

INTEGRATED
BUILDING 
TECHNOLOGIES

1. OPERATIONS & MAINTENANCE
2. STAFF & PUBLIC
3. DATA FOR RESEARCH
4. VENDOR & THE MARKET



T H I N K I N G  A B O U T  T H E  O C C U P A N T S

WELLNESS



O P E N I N G  U P

THE NEW BUILDING



A  2 1 s t C E N T U R Y

HEADQUARTERS



Questions?



This concludes The American Institute of Architects 
Continuing Education Systems Course
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