
Jeff Cook
CAD Designer, System Administrator, 3D Prototyper

jecook.arch@gmail.com

http://jecook.info

(310) 292-5595

Versatility:� Experience with architecture, construction, prototyping, programming, network design, 	
modeling, 3D printing, training and some electrical and mechanical engineering 

Technology:� Computer expertise with multiple operating systems, computer languages, and design suites

Communication:� Manager for multiple teams, provided Revit/AutoCAD training, designer of CAD and 
project standards involving documentation, on-boarding, maintenance and implementation

Dependability: �Perseverance to see a project through, despite challenging clients or difficult construction

The Hettema Group http://thehettemagroup.com/ 
CAD Designer, 3D Modeler, manager, working on One World Observatory in 			 
New York, Aon Center Observatory in Chicago, as well as theme parks, dark rides, 			 
museums, and more.  Developed and maintained CAD standards and scripts.

Vanos Architects 
Project manager, designer and coordinator for multiple complex projects from 
large scale residences to dense and complicated small lot developments.

Jeffrey Rome and Associates 
Project manager/job captain for a small team, with many projects in 
different stages and with a variety of challenging planning requirements.

Independent, Multidiscipline Design and IT Consultant 
Collaborated with architects, designers, contractors on training, design, 
modeling, scripting and large scale IT systems.

CAD Research Center http://www.cadrc.calpoly.edu/ 
Designed a complex network architectural solution and managed multiple servers.

Design:� Blue-sky conceptual through construction documents, diagrams, program analysis, renderings, 
presentations in addition to logo development, website design/implementation and printed prototypes.

Computer Systems:� System administration for several large projects, design and development portfolio 
websites, and rigorous use of complex software packages/scripting for architecture and other disciplines.

Digital Experience:� 3D Modeling and design in Revit, AutoCAD, Rhino, SketchUp, and others.

Model Building:� Construction experience in PLA/ABS/HIPS, concrete, plaster, wood, metal and more.

Academics:� Graduate summa cum laude with a Master of Science in Architecture and Bachelor of 	
Architecture from California Polytechnic State University at San Luis Obispo

Completed Projects:� Integral part of the architecture and design team responsible for One World 	
Observatory (New York 2015), Aon Center Observatory (Chicago 2020), along with others yet to open

Scholarship:� Earned the 2010 Herbert E. Collins scholarship for “achievement, industriousness,  
and fine overall character” in the CAD department

Construction:� Managed and completed design, demolition and rebuild of a residential renovation

Systems Administration:� Designed and maintained advanced network solutions for a development 	
group with almost zero down time and no loss of functionality for a Boeing subsidiary

Engineering:� Designed electrical, mechanical and programming solutions for over three years

Japanese:� Studied Japanese for four years and lived in Japan for 3 months studying architecture
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Overall

Interior Views
Lower Levels

Story-driven observation deck, emphasizing of the rise, rebuild 
and the “resilience of the human spirit” after tragedy.  One 
of the most popular tourist attractions in NYC with over 2.3 
million visitors in the first year of operation.

Concept Design trough CDs/RFI
3D Modeling and Design
Millwork and Detailing

One World Observatory
	 Observation Deck at One WTC - New York, New York 



Interior Views 
Elevator & 

Upper Levels

Story-driven observation deck, emphasizing of the rise, rebuild 
and the “resilience of the human spirit” after tragedy.  One 
of the most popular tourist attractions in NYC with over 2.3 
million visitors in the first year of operation.

One World Observatory
	 Observation Deck at One WTC - New York, New York 

Concept Design trough CDs/RFI
3D Modeling and Design
Millwork and Detailing



Millwork/
Details

Story-driven observation deck, emphasizing of the rise, rebuild 
and the “resilience of the human spirit” after tragedy.  One 
of the most popular tourist attractions in NYC with over 2.3 
million visitors in the first year of operation.

One World Observatory
	 Observation Deck at One WTC - New York, New York 

Concept Design trough CDs/RFI
3D Modeling and Design
Millwork and Detailing
AutoCAD, SketchUp,



Design

Story-driven observation deck, emphasizing of the rise, rebuild 
and the “resilience of the human spirit” after tragedy.  One 
of the most popular tourist attractions in NYC with over 2.3 
million visitors in the first year of operation.

One World Observatory
	 Observation Deck at One WTC - New York, New York 

Concept Design trough CDs/RFI
3D Modeling and Design
Millwork and Detailing



Interior 
Renderings

Observation deck scheduled to open in 2020 that will tell the 
story of Chicago, highlighted by a multimedia experience and 
the country’s largest and fastest external elevator as a unique 
skyscraper renovation. 

Aon Center Observatory
	 Observation Deck at Aon Center - Chicago

Concept Design trough DDs
3D Modeling and Design
Millwork and Detailing
AutoCAD, Rhino, SketchUp



Overall 
Outdoor 

Conceptual 
Image

Additional 
Outdoor 

Views

Additional 
Indoor 
Views

Residence located on a 26,000 sf site above West Hollywood, 
focused on maintaining an open plan with a blend between 
interior and outdoor spaces.  Emphasis was also put on 
maintaining privacy with complicated, existing site conditions.

Marcheeta Residence							     
	 West Hollywood Hills - Los Angeles

Schematic Design trough CDs
Coordination and Permitting
Design Documentation
AutoCAD, Revit







CLOSET

Overall Plan

Enlarged 
Elevation

Partial 
Detailed 
Sections

Residence located on a 26,000 sf site above West Hollywood, 
focused on maintaining an open plan with a blend between 
interior and outdoor spaces.  Emphasis was also put on 
maintaining privacy with complicated, existing site conditions.

Marcheeta Residence							     
	 West Hollywood Hills - Los Angeles

Schematic Design trough CDs
Coordination and Permitting
Design Documentation
AutoCAD, Revit



Overall 
Conceptual 

Image

Conceptual 
Section

Construction 
Progress

Residence located in the Mulholland inner scenic corridor.  
This project was designed to entertain guests with a 2 story 
parking garage, theater and boasts a 300 degree view through a 
curved, 3 story bay window and from the infinity edge pool.

Bowmont Residence							     
	 Santa Monica Mountains - Los Angeles

SD through CD (Renovation)
Coordination and Permitting
Design Documentation
Revit



Grasshopper
	 Script for Font Development

Overview 
of  Code

Different 
Outputs of  

the Code

Close Up, 
Highlighting 
Information 
on the Data 

Tree and 
Inputs 

This script was written to develop a series of lines that inscribe and define the shape of text.  This 
script generates random points within a box depending on area of each letter, projects these points 
on to the surface edge and then connect them.  These lines are then projected onto the surfaces 
creating the implied letters.  The major inputs are the letters, number of points and number of lines.



3D Prototyping									       
	 Custom Designed and Constructed Products

Product 
Modification

- Storage 
Container

Prototype
- Hatchet 

Cover

Production
- Sous Vide 
Controller

Rhino to 3D print development process, typically with minimal mock-ups/redesigns and featuring 
high resolution (0.1-0.2mm layer height) usable parts in ABS, PLA or HIPS based on specific 
application and use.  All parts were fabricated on a custom built delta 3D printer, designed 
specifically for vibration resistance, high resolution and speed.



3D Design
	 Various Projects 

Building 
Massing
- Rhino

Rockwork
-SketchUp

Design focused primarily on concept development and constructability for envisioned spaces.  
Development ranges from blue-sky art direction modeling to usability studies and conflict resolution 
with preexisting conditions.  



Design Analysis
	 Various Projects 

Circulation 
Analysis

Program 
Plan

Program & 
Circulation 

Overlay

Critical analysis of guest circulation, theoretical hourly capacity and other critical project factors.  
Massing and overlay’s done in AutoCAD and Adobe Illustrator primarily.
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Expenditure: Renderings
	 A Post Consumerism Paradigm Shift

Perspectives

Site Section

Floor Plan

Sensory
Section

This nine month project was an exploration on reusing existing abandoned shopping malls more 
appropriately in a down economy. This was done by turning this vacant center into a mixed use 
project aimed at the micro-environment surrounding the complex site. 

Plaza Exterior 2

Site Context Section

Kitchen

Storage

Bathroom Utility

Cafe Program
 Downstairs seating  1000-1500 sq. ft.
 Upstairs seating  500-750 sq. ft.
 Counter space   100-200 sq. ft.
 Condiment/prep Bar  10-20 sq. ft.
 Kitchen   100 sq. ft.
 Storage   50 sq. ft.
 Bathroom   25-35 sq. ft.
 Utility (roof support)  50 sq. ft.

Small ShopSmall ShopSmall ShopSmall ShopSmall ShopCommunity Bike WorkshopStorage/Utility

East-West Section A: Actual Cut 

Material Pallet
Kalzip Roof System - ‘Stucco embossed aluminum’

Existing Wall Treatment - Masonry L’s

Existing Wall Treatment - Scored CMU

New Wall Treatment - Cast concrete

Cafe Plan: Floor 1 Cafe Plan: Traffic and Egress Project Views

Project Circulation

Site Program

Cafe Plan: Exterior Engagement

East-West Section B-E: Spacial Site Cuts

East-West Section A: Atmospheric
Main Plaza Sustainable Cafe Small Shop Habitat for Humanity ReStore Energy Research and Development

East-West Section A

East-West Section A

Cafe

Cafe

Main Plaza

Shopping

Shopping

Classrooms

ClassroomsWorkshopsSupport

Shopping

Research

Research

Gardens

Classes

Workshops

Support

Ex2

Ex1
Int1

Cafe Design
The cafe was picked as a design point because it brought together many 
ideals of the project.  It embodies the through of community along with 
sustainable development and a new paradigm for a common space. Sections

These show the site and context (above) and some of the internal volumes throughout the site (below).   These give a sense of scale and the interplay of roof and walls throughout the 
site, as well as beginning to understand the ground plane and development of it for the living system and as a focal piece between plazas.

Shopping Center Mortuary

N
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Expenditure: Analysis
	 A Post Consumerism Paradigm Shift

On-Site 
Water 

Diagram

Programing 
Analysis

Analysis 
Sketches

In developing this project, many options were explored in regards to the existing structure.  Also 
which a complex site and surroundings, much work was put into the program development and 
water conservation on site to remain sustainable.

Third Facade Exploration - Ribbon 2
Correcting the issues with the previous ribbon exploration such as street side facade, this attempts to 
create more of a street presence for all forms of people tra�c.  Although only expressed on one part 
of the project, it is still foreseeable how the ribbon vocabulary could be applied to many aspects and 
begin to shape exterior spaces as well, although at the moment it lacks this function.

South-East Street View

Process

Site Diagram Concepts
One of the foremost challenges of this particular sight is reorienting the existing building.  Currently, 
the strip mall faces to the southwest instead of the predominate southeast facade.  Also with the 
new development we will be pulling 3 di�erent properties together, and redeveloping the major 
block in the middle to allow access through the middle of the site.

Program Bubble Diagram
One of the foremost challenges of this particular sight is reorienting the existing building.  Currently, 
the strip mall faces to the southwest instead of the predominate southeast facade.  Also with the 
new development we will be pulling 3 di�erent properties together, and redeveloping the major 
block in the middle to allow access through the middle of the site.

Layered Building Elements

Plaza Combination

Axial Circulation

Planar Spacial Elements

Transport
Center

Energy
Plaza

Parking
Green
House

Classes

Green

Green

Research

Living
Machine

Rigid Structure

Fluid

Classes
and

Research

Black - Current Facade
Red - New Facade

Breaking Border Between 
The 2 Sites

First Facade Exploration
One of the foremost challenges 
of this particular sight is 
reorienting the existing 
building.  Currently, the 
strip mall faces to the 
southwest instead of the 
predominate southeast 
facade.  Also with the 
new development we will 
be pulling 3 di�erent 
properties together, and 
redeveloping the major 
block in the middle to 
allow access through the 
middle of the site.

Garden

Research
Plaza

Main Community
Plaza

Plaza

Second Facade Exploration - Ribbon
This is an exploration in using a ribbon 
vocabulary to connect elements across the 
site.  It has the ability to do many functions 
within one envelope:

Engage space and de�ne meeting areas
Allow north-south spaces to take in light
Blend the lines between roof and wall
Integrate existing and new vocabulary
Allow use of rooftops by occupants
De�ne an architectural �agship for the 
     paradigm shift
 

South-East View

View from Existing StructureOverall Site

South-West Street View

View from Rooftop

Rooftop View

Programmatic Section
This shows the massing section across the site from east to west with a image description of each 
internal space to give a sense of the internal atmosphere, although it lacks form and shape.

Research Lab MortuarySustainable Retail StoresCafe
Cafe

Living Machine and Plaza
Transport 

PassthroughShopping Complex
Transport 

Support/HubParking

N

North-South Section Through Cafe

N

Solar Engaged Roof

Cafe Sections
These sections are useful in not only understanding building and the interior spaces, but for 
understanding how the structure is put together.   For the ceiling structure, 1 way concrete slabs 
support the 35’ span between large supporting members.

One way concrete T slab

Glass clearstory
CMU wall with rebar
Existing paneling

Structural Wall Section

N

Structural Wall Section Rendered Wall Section

Cafe Exterior
From the inside of the plaza this shows the facade treatment and 
spacial vocabulary.  However, in this rendering it became obvious 
that the cafe currently is street oriented instead of focused inward 
on the plaza where the people are.

Cafe Interior
This is the view of the interior of the cafe and the 
openness of the space; the interior and exterior 
blend more than compete. NN

The Invisible Hand
In this vellum furniture exploration I played with the ideas of user 
interaction as an embodiment of the economic system.  The product used 
capacitive sensing, a type of proximity sensory, to fade on and o� lights in 
the system without direct contact.  

Construction and Use
Built as a single body of like materials, with the electronics buried in the body, non-visible.  The 
Interaction between the light  bars and subtle proximity sensors that house them is not obviously 
apparent.  Touching a light bar doesn’t make that bar turn on but instead changes many things in the 
whole system, much like forces in a market economy having a ripple e�ect, not immediately apparent.

University Union
Plaza Size Comparison

Understanding feeling of plaza and scale

On Site Circulation
Tra�c through and into site

Existing Planar Vocabulary

Light Material Planes
Ties into existing structure vocabulary
E�ectively uses materials
Takes advantage of climate conditions
Visually limiting

Layered materials
Material speci�c rules

Planar vocabulary
Simplistic

Lightweight feel

Tectonic

Ribbon
Allows for solar adjustment for interior/exterior spaces
Provides natural pockets of gathering
Bold “�agship” language for the paradigm shift
Unites massing with a formal vocabulary, ties in existing and new

Ecotect Lighting Analysis
Here we see the cafe and internal lighting levels during the worst 
solar conditions of the year (Yellow being full sun and blue being 
partial).  This graph shows that within the cafe, only the 2 story area 
would probably require day lighting and only on overcast days, 
which is rare for the area.

3-D Graph Projection (Up) Contours (Left)
The solar lighting levels are visualized in two di�erent ways, the 3-D 
project above showing spatially and through colors the lighting level 
throughout the spaces, while the image to the left only shows 
lighting ‘contours’.  Note that the darker purple is still considered 
appropriate 250 lux for the usage of the cafe spaces.N

N

N

Intentions and 
Application
Designing the project as a 
neighborhood

Self su�cient system of production
Responsible consumerism
Cradle to cradle mentality and 
understanding
Giving life to a unique community

Closed system:

Roof Analysis
Creating an active roof system

Occupiable roof system (red)
  Creating a space from previously unused space
Water catchment system (blue)
  Harvested water to catchment pond
Energy catchment systems (green)
  Harnessing wind energy 
  Harnessing the power of solar energy

Local Functions of Neighborhood Plaza
 Lemonade concerts - every weekend a free concert is held in a small park    Wine and food festivals - chili cook-o�s, wine tasting, formal events

 Farmers market - nearest one is 20 min. away but still popular, localize     Social gathering - Speakers, lecturers and the arts displayed
 Demonstrations - New sustainable technologies and innovative designs
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Facility Characteristics
Energy Design Target Average Space Type Gross 

Energy Performance Rating (1-100) 99 70 50 Retail 10,000
Energy Reduction (%) 63 18 0 K-12 School 30,000
Source Energy Use Intensity (kBtu/Sq. Ft./yr) 9 20 24 Total Gross Floor Area 40,000
Site Energy Use Intensity (kBtu/Sq. Ft./yr) 3 7 8
Total Annual Source Energy (kBtu) 360,175 792,976 969,235 * The Average Building is equivalent to an EPA Energy Performance Rating of 50.

Total Annual Site Energy (kBtu) 125,000 275,205 336,376
Total Annual Energy Cost ($) $ 4,125 $ 9,082 $ 11,100 Energy Source Units Estimate Energy 

Pollution Emissions Electricity - Grid Purchase MBtu 100 $ 38.000/
CO2-eq Emissions (metric tons/year) 11 24 30 Natural Gas therms 250 $ 1.300/t
CO2-eq Emissions Reduction (%) 63% 18% 0% Source: Data adapted from DOE-EIA. See EPA Technical 

Target Energy Performance Results (estimated)

Estimated Design Energy

Facility Characteristics
Energy Design Target Average Space Type Gross 

Energy Performance Rating (1-100) 79 70 50 Retail 10,000
Energy Reduction (%) 27 18 0 K-12 School 30,000
Source Energy Use Intensity (kBtu/Sq. Ft./yr) 18 20 24 Total Gross Floor Area 40,000
Site Energy Use Intensity (kBtu/Sq. Ft./yr) 18 20 24
Total Annual Source Energy (kBtu) 703,340 792,976 969,235 * The Average Building is equivalent to an EPA Energy Performance Rating of 50.

Total Annual Site Energy (kBtu) 702,400 791,917 967,939
Total Annual Energy Cost ($) $ 26,260 $ 29,607 $ 36,187 Energy Source Units Estimate Energy 

Pollution Emissions Electricity - On-Site Solar MWh 200 $ 130.000
CO2-eq Emissions (metric tons/year) 1 1 1 Natural Gas therms 200 $ 1.300/t
CO2-eq Emissions Reduction (%) 27% 18% 0% Source: Data adapted from DOE-EIA. See EPA Technical 

Target Energy Performance Results (estimated)

Estimated Design Energy

Net embodied 
CO2 866 
metric tons
This is probably a 
low estimate with a 
history of remodels 
on the site over the 
years.  Also they 
have a history of 
repair with gra�ti 
and bullet damage 
on site.  That mixed 
with the embodied 
energy of paving 
the entire site and 
leaving no natural 
landscape makes 
for a very high 
embodied energy.  
This can be 
harnessed through 
reuse of materials 
and through smart 
integration of 
nature and 
man-made 
landscapes.

Energy Performance 
Calculations and Results
Here we can see estimated building 
performance calculations done to 
predict how sustainably the building 
will function and how to scale active 
systems on site.

Site Basics
Total Current Square Feet  
 32,171
Stories Above Grade   
 2 Stories
Stories Below Grade   
 0 stories
System Type    
 Mixed
Ecoregion    
 Temperate Sierras
Existing Vegetation Type  
 Shrubland
Installed Vegetation Type  
 Shrubland
Landscape Disturbed (SF)  
 70,000
Landscape Installed (SF)  
 1,000
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Design Analysis
Program Massing

Hillside Drop

Hillside Drop

Site Program
Responding to social and ecological elements lost through senseless consumerism.

Style of Living
 Connection to Community
 Localized Neighborhoods
 Sustainable Transportation

Value of Resources
 Recycle, Reuse, Repair
 Beyond Monetary Value
 Material Respect

Product Appreciation
 Cradle to Cradle
 Product Life Cycle
 Creation vs. Consumption

Other Necessity

Ecological Responsibility
 Connection to the Earth
 Understanding Natural Processes
 Smart Consumerism

Elements Lost
Appropriate Responses

Specifics
Gardens

Living Machine

Farmers Market

Green Plaza

Parking

Utilities

Sustainable Shopping

Trade Classes

Workshops

Research

Crafts

Smart Transportation

Site Owned Gardens that feed into the cafe 
and farmers market and localize resources

Taking full advantage of large roofs and 
ground-scapes to capture and redistribute 
water throughout the site to bathrooms and 
to the garden

Bringing homemade products local and to 
redistribute resources responsibly, providing 
better products as well as lowering the 
ecological impact

Bringing outside events onto the site and 
engaging the community, sparking the 
paradigm shift on a daily basis

Shifting the current social shopping norm to 
a smarter, future oriented response

Providing the resources to decrease personal 
consumption and product waste

Teaching needed principles and skill sets

Catchment Roofs

Filtration through wetlands

Storage for use in pond

Appropriate path for booths

Stage for local concerts & speakers

Break-o� areas for small groups

Open grass areas for gathering

Habitat for humanity ReStore

Local made gifts

Bike repair

Local made gifts

Alternative energy labs

Local made gifts

Bike storage/rental

Pedestrian friendly access

Electric vehicle rental

Develop integrated, responsible energy and 
product solutions

Making rental and energy smart transporta-
tion methods available for the public

Developing a creative outlet that promotes 
self-su�ciency
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Third Facade Exploration - Ribbon 2
Correcting the issues with the previous ribbon exploration such as street side facade, this attempts to 
create more of a street presence for all forms of people tra�c.  Although only expressed on one part 
of the project, it is still foreseeable how the ribbon vocabulary could be applied to many aspects and 
begin to shape exterior spaces as well, although at the moment it lacks this function.

South-East Street View

Process

Site Diagram Concepts
One of the foremost challenges of this particular sight is reorienting the existing building.  Currently, 
the strip mall faces to the southwest instead of the predominate southeast facade.  Also with the 
new development we will be pulling 3 di�erent properties together, and redeveloping the major 
block in the middle to allow access through the middle of the site.

Program Bubble Diagram
One of the foremost challenges of this particular sight is reorienting the existing building.  Currently, 
the strip mall faces to the southwest instead of the predominate southeast facade.  Also with the 
new development we will be pulling 3 di�erent properties together, and redeveloping the major 
block in the middle to allow access through the middle of the site.

Layered Building Elements

Plaza Combination

Axial Circulation

Planar Spacial Elements

Transport
Center

Energy
Plaza

Parking
Green
House

Classes

Green

Green

Research

Living
Machine

Rigid Structure

Fluid

Classes
and

Research

Black - Current Facade
Red - New Facade

Breaking Border Between 
The 2 Sites

First Facade Exploration
One of the foremost challenges 
of this particular sight is 
reorienting the existing 
building.  Currently, the 
strip mall faces to the 
southwest instead of the 
predominate southeast 
facade.  Also with the 
new development we will 
be pulling 3 di�erent 
properties together, and 
redeveloping the major 
block in the middle to 
allow access through the 
middle of the site.

Garden

Research
Plaza

Main Community
Plaza

Plaza

Second Facade Exploration - Ribbon
This is an exploration in using a ribbon 
vocabulary to connect elements across the 
site.  It has the ability to do many functions 
within one envelope:

Engage space and de�ne meeting areas
Allow north-south spaces to take in light
Blend the lines between roof and wall
Integrate existing and new vocabulary
Allow use of rooftops by occupants
De�ne an architectural �agship for the 
     paradigm shift
 

South-East View

View from Existing StructureOverall Site

South-West Street View

View from Rooftop

Rooftop View

Programmatic Section
This shows the massing section across the site from east to west with a image description of each 
internal space to give a sense of the internal atmosphere, although it lacks form and shape.

Research Lab MortuarySustainable Retail StoresCafe
Cafe

Living Machine and Plaza
Transport 

PassthroughShopping Complex
Transport 

Support/HubParking

N

North-South Section Through Cafe

N

Solar Engaged Roof

Cafe Sections
These sections are useful in not only understanding building and the interior spaces, but for 
understanding how the structure is put together.   For the ceiling structure, 1 way concrete slabs 
support the 35’ span between large supporting members.

One way concrete T slab

Glass clearstory
CMU wall with rebar
Existing paneling

Structural Wall Section

N

Structural Wall Section Rendered Wall Section

Cafe Exterior
From the inside of the plaza this shows the facade treatment and 
spacial vocabulary.  However, in this rendering it became obvious 
that the cafe currently is street oriented instead of focused inward 
on the plaza where the people are.

Cafe Interior
This is the view of the interior of the cafe and the 
openness of the space; the interior and exterior 
blend more than compete. NN

The Invisible Hand
In this vellum furniture exploration I played with the ideas of user 
interaction as an embodiment of the economic system.  The product used 
capacitive sensing, a type of proximity sensory, to fade on and o� lights in 
the system without direct contact.  

Construction and Use
Built as a single body of like materials, with the electronics buried in the body, non-visible.  The 
Interaction between the light  bars and subtle proximity sensors that house them is not obviously 
apparent.  Touching a light bar doesn’t make that bar turn on but instead changes many things in the 
whole system, much like forces in a market economy having a ripple e�ect, not immediately apparent.

University Union
Plaza Size Comparison

Understanding feeling of plaza and scale

On Site Circulation
Tra�c through and into site

Existing Planar Vocabulary

Light Material Planes
Ties into existing structure vocabulary
E�ectively uses materials
Takes advantage of climate conditions
Visually limiting

Layered materials
Material speci�c rules

Planar vocabulary
Simplistic

Lightweight feel

Tectonic

Ribbon
Allows for solar adjustment for interior/exterior spaces
Provides natural pockets of gathering
Bold “�agship” language for the paradigm shift
Unites massing with a formal vocabulary, ties in existing and new

Ecotect Lighting Analysis
Here we see the cafe and internal lighting levels during the worst 
solar conditions of the year (Yellow being full sun and blue being 
partial).  This graph shows that within the cafe, only the 2 story area 
would probably require day lighting and only on overcast days, 
which is rare for the area.

3-D Graph Projection (Up) Contours (Left)
The solar lighting levels are visualized in two di�erent ways, the 3-D 
project above showing spatially and through colors the lighting level 
throughout the spaces, while the image to the left only shows 
lighting ‘contours’.  Note that the darker purple is still considered 
appropriate 250 lux for the usage of the cafe spaces.N

N

N

Intentions and 
Application
Designing the project as a 
neighborhood

Self su�cient system of production
Responsible consumerism
Cradle to cradle mentality and 
understanding
Giving life to a unique community

Closed system:

Roof Analysis
Creating an active roof system

Occupiable roof system (red)
  Creating a space from previously unused space
Water catchment system (blue)
  Harvested water to catchment pond
Energy catchment systems (green)
  Harnessing wind energy 
  Harnessing the power of solar energy

Local Functions of Neighborhood Plaza
 Lemonade concerts - every weekend a free concert is held in a small park    Wine and food festivals - chili cook-o�s, wine tasting, formal events

 Farmers market - nearest one is 20 min. away but still popular, localize     Social gathering - Speakers, lecturers and the arts displayed
 Demonstrations - New sustainable technologies and innovative designs
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Facility Characteristics
Energy Design Target Average Space Type Gross 

Energy Performance Rating (1-100) 99 70 50 Retail 10,000
Energy Reduction (%) 63 18 0 K-12 School 30,000
Source Energy Use Intensity (kBtu/Sq. Ft./yr) 9 20 24 Total Gross Floor Area 40,000
Site Energy Use Intensity (kBtu/Sq. Ft./yr) 3 7 8
Total Annual Source Energy (kBtu) 360,175 792,976 969,235 * The Average Building is equivalent to an EPA Energy Performance Rating of 50.

Total Annual Site Energy (kBtu) 125,000 275,205 336,376
Total Annual Energy Cost ($) $ 4,125 $ 9,082 $ 11,100 Energy Source Units Estimate Energy 

Pollution Emissions Electricity - Grid Purchase MBtu 100 $ 38.000/
CO2-eq Emissions (metric tons/year) 11 24 30 Natural Gas therms 250 $ 1.300/t
CO2-eq Emissions Reduction (%) 63% 18% 0% Source: Data adapted from DOE-EIA. See EPA Technical 

Target Energy Performance Results (estimated)

Estimated Design Energy

Facility Characteristics
Energy Design Target Average Space Type Gross 

Energy Performance Rating (1-100) 79 70 50 Retail 10,000
Energy Reduction (%) 27 18 0 K-12 School 30,000
Source Energy Use Intensity (kBtu/Sq. Ft./yr) 18 20 24 Total Gross Floor Area 40,000
Site Energy Use Intensity (kBtu/Sq. Ft./yr) 18 20 24
Total Annual Source Energy (kBtu) 703,340 792,976 969,235 * The Average Building is equivalent to an EPA Energy Performance Rating of 50.

Total Annual Site Energy (kBtu) 702,400 791,917 967,939
Total Annual Energy Cost ($) $ 26,260 $ 29,607 $ 36,187 Energy Source Units Estimate Energy 

Pollution Emissions Electricity - On-Site Solar MWh 200 $ 130.000
CO2-eq Emissions (metric tons/year) 1 1 1 Natural Gas therms 200 $ 1.300/t
CO2-eq Emissions Reduction (%) 27% 18% 0% Source: Data adapted from DOE-EIA. See EPA Technical 

Target Energy Performance Results (estimated)

Estimated Design Energy

Net embodied 
CO2 866 
metric tons
This is probably a 
low estimate with a 
history of remodels 
on the site over the 
years.  Also they 
have a history of 
repair with gra�ti 
and bullet damage 
on site.  That mixed 
with the embodied 
energy of paving 
the entire site and 
leaving no natural 
landscape makes 
for a very high 
embodied energy.  
This can be 
harnessed through 
reuse of materials 
and through smart 
integration of 
nature and 
man-made 
landscapes.

Energy Performance 
Calculations and Results
Here we can see estimated building 
performance calculations done to 
predict how sustainably the building 
will function and how to scale active 
systems on site.

Site Basics
Total Current Square Feet  
 32,171
Stories Above Grade   
 2 Stories
Stories Below Grade   
 0 stories
System Type    
 Mixed
Ecoregion    
 Temperate Sierras
Existing Vegetation Type  
 Shrubland
Installed Vegetation Type  
 Shrubland
Landscape Disturbed (SF)  
 70,000
Landscape Installed (SF)  
 1,000
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Design Analysis
Program Massing

Hillside Drop

Hillside Drop

Site Program
Responding to social and ecological elements lost through senseless consumerism.

Style of Living
 Connection to Community
 Localized Neighborhoods
 Sustainable Transportation

Value of Resources
 Recycle, Reuse, Repair
 Beyond Monetary Value
 Material Respect

Product Appreciation
 Cradle to Cradle
 Product Life Cycle
 Creation vs. Consumption

Other Necessity

Ecological Responsibility
 Connection to the Earth
 Understanding Natural Processes
 Smart Consumerism

Elements Lost
Appropriate Responses

Specifics
Gardens

Living Machine

Farmers Market

Green Plaza

Parking

Utilities

Sustainable Shopping

Trade Classes

Workshops

Research

Crafts

Smart Transportation

Site Owned Gardens that feed into the cafe 
and farmers market and localize resources

Taking full advantage of large roofs and 
ground-scapes to capture and redistribute 
water throughout the site to bathrooms and 
to the garden

Bringing homemade products local and to 
redistribute resources responsibly, providing 
better products as well as lowering the 
ecological impact

Bringing outside events onto the site and 
engaging the community, sparking the 
paradigm shift on a daily basis

Shifting the current social shopping norm to 
a smarter, future oriented response

Providing the resources to decrease personal 
consumption and product waste

Teaching needed principles and skill sets

Catchment Roofs

Filtration through wetlands

Storage for use in pond

Appropriate path for booths

Stage for local concerts & speakers

Break-o� areas for small groups

Open grass areas for gathering

Habitat for humanity ReStore

Local made gifts

Bike repair

Local made gifts

Alternative energy labs

Local made gifts

Bike storage/rental

Pedestrian friendly access

Electric vehicle rental

Develop integrated, responsible energy and 
product solutions

Making rental and energy smart transporta-
tion methods available for the public

Developing a creative outlet that promotes 
self-su�ciency
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Third Facade Exploration - Ribbon 2
Correcting the issues with the previous ribbon exploration such as street side facade, this attempts to 
create more of a street presence for all forms of people tra�c.  Although only expressed on one part 
of the project, it is still foreseeable how the ribbon vocabulary could be applied to many aspects and 
begin to shape exterior spaces as well, although at the moment it lacks this function.

South-East Street View

Process

Site Diagram Concepts
One of the foremost challenges of this particular sight is reorienting the existing building.  Currently, 
the strip mall faces to the southwest instead of the predominate southeast facade.  Also with the 
new development we will be pulling 3 di�erent properties together, and redeveloping the major 
block in the middle to allow access through the middle of the site.

Program Bubble Diagram
One of the foremost challenges of this particular sight is reorienting the existing building.  Currently, 
the strip mall faces to the southwest instead of the predominate southeast facade.  Also with the 
new development we will be pulling 3 di�erent properties together, and redeveloping the major 
block in the middle to allow access through the middle of the site.
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Breaking Border Between 
The 2 Sites

First Facade Exploration
One of the foremost challenges 
of this particular sight is 
reorienting the existing 
building.  Currently, the 
strip mall faces to the 
southwest instead of the 
predominate southeast 
facade.  Also with the 
new development we will 
be pulling 3 di�erent 
properties together, and 
redeveloping the major 
block in the middle to 
allow access through the 
middle of the site.

Garden

Research
Plaza

Main Community
Plaza

Plaza

Second Facade Exploration - Ribbon
This is an exploration in using a ribbon 
vocabulary to connect elements across the 
site.  It has the ability to do many functions 
within one envelope:

Engage space and de�ne meeting areas
Allow north-south spaces to take in light
Blend the lines between roof and wall
Integrate existing and new vocabulary
Allow use of rooftops by occupants
De�ne an architectural �agship for the 
     paradigm shift
 

South-East View

View from Existing StructureOverall Site

South-West Street View

View from Rooftop

Rooftop View

Programmatic Section
This shows the massing section across the site from east to west with a image description of each 
internal space to give a sense of the internal atmosphere, although it lacks form and shape.
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Solar Engaged Roof

Cafe Sections
These sections are useful in not only understanding building and the interior spaces, but for 
understanding how the structure is put together.   For the ceiling structure, 1 way concrete slabs 
support the 35’ span between large supporting members.

One way concrete T slab

Glass clearstory
CMU wall with rebar
Existing paneling

Structural Wall Section

N

Structural Wall Section Rendered Wall Section

Cafe Exterior
From the inside of the plaza this shows the facade treatment and 
spacial vocabulary.  However, in this rendering it became obvious 
that the cafe currently is street oriented instead of focused inward 
on the plaza where the people are.

Cafe Interior
This is the view of the interior of the cafe and the 
openness of the space; the interior and exterior 
blend more than compete. NN

The Invisible Hand
In this vellum furniture exploration I played with the ideas of user 
interaction as an embodiment of the economic system.  The product used 
capacitive sensing, a type of proximity sensory, to fade on and o� lights in 
the system without direct contact.  

Construction and Use
Built as a single body of like materials, with the electronics buried in the body, non-visible.  The 
Interaction between the light  bars and subtle proximity sensors that house them is not obviously 
apparent.  Touching a light bar doesn’t make that bar turn on but instead changes many things in the 
whole system, much like forces in a market economy having a ripple e�ect, not immediately apparent.

University Union
Plaza Size Comparison

Understanding feeling of plaza and scale

On Site Circulation
Tra�c through and into site

Existing Planar Vocabulary

Light Material Planes
Ties into existing structure vocabulary
E�ectively uses materials
Takes advantage of climate conditions
Visually limiting

Layered materials
Material speci�c rules

Planar vocabulary
Simplistic

Lightweight feel

Tectonic

Ribbon
Allows for solar adjustment for interior/exterior spaces
Provides natural pockets of gathering
Bold “�agship” language for the paradigm shift
Unites massing with a formal vocabulary, ties in existing and new

Ecotect Lighting Analysis
Here we see the cafe and internal lighting levels during the worst 
solar conditions of the year (Yellow being full sun and blue being 
partial).  This graph shows that within the cafe, only the 2 story area 
would probably require day lighting and only on overcast days, 
which is rare for the area.

3-D Graph Projection (Up) Contours (Left)
The solar lighting levels are visualized in two di�erent ways, the 3-D 
project above showing spatially and through colors the lighting level 
throughout the spaces, while the image to the left only shows 
lighting ‘contours’.  Note that the darker purple is still considered 
appropriate 250 lux for the usage of the cafe spaces.N

N

N

Intentions and 
Application
Designing the project as a 
neighborhood

Self su�cient system of production
Responsible consumerism
Cradle to cradle mentality and 
understanding
Giving life to a unique community

Closed system:

Roof Analysis
Creating an active roof system

Occupiable roof system (red)
  Creating a space from previously unused space
Water catchment system (blue)
  Harvested water to catchment pond
Energy catchment systems (green)
  Harnessing wind energy 
  Harnessing the power of solar energy

Local Functions of Neighborhood Plaza
 Lemonade concerts - every weekend a free concert is held in a small park    Wine and food festivals - chili cook-o�s, wine tasting, formal events

 Farmers market - nearest one is 20 min. away but still popular, localize     Social gathering - Speakers, lecturers and the arts displayed
 Demonstrations - New sustainable technologies and innovative designs

Craft
Resell

Store Fronts

Re-StoreAwareness
Merchandise

Cooking

Workshops Recycled
Goods

Community
Gardens

Support
Spaces

Aeration
(Waterfall)

Living Machine

Holding
Pond

Anaerobic
Digester

Wetlands

Biodiesel
Research

Farmers
Market

Cafe

Bioswell
Research

Material
Research

Vegetable Oil

Saleable Foods

Saleable Foods

Plant Studies

Plant Studies

Water for Crafts and Shops

Restrooms etc.Restrooms etc.
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Facility Characteristics
Energy Design Target Average Space Type Gross 

Energy Performance Rating (1-100) 99 70 50 Retail 10,000
Energy Reduction (%) 63 18 0 K-12 School 30,000
Source Energy Use Intensity (kBtu/Sq. Ft./yr) 9 20 24 Total Gross Floor Area 40,000
Site Energy Use Intensity (kBtu/Sq. Ft./yr) 3 7 8
Total Annual Source Energy (kBtu) 360,175 792,976 969,235 * The Average Building is equivalent to an EPA Energy Performance Rating of 50.

Total Annual Site Energy (kBtu) 125,000 275,205 336,376
Total Annual Energy Cost ($) $ 4,125 $ 9,082 $ 11,100 Energy Source Units Estimate Energy 

Pollution Emissions Electricity - Grid Purchase MBtu 100 $ 38.000/
CO2-eq Emissions (metric tons/year) 11 24 30 Natural Gas therms 250 $ 1.300/t
CO2-eq Emissions Reduction (%) 63% 18% 0% Source: Data adapted from DOE-EIA. See EPA Technical 

Target Energy Performance Results (estimated)

Estimated Design Energy

Facility Characteristics
Energy Design Target Average Space Type Gross 

Energy Performance Rating (1-100) 79 70 50 Retail 10,000
Energy Reduction (%) 27 18 0 K-12 School 30,000
Source Energy Use Intensity (kBtu/Sq. Ft./yr) 18 20 24 Total Gross Floor Area 40,000
Site Energy Use Intensity (kBtu/Sq. Ft./yr) 18 20 24
Total Annual Source Energy (kBtu) 703,340 792,976 969,235 * The Average Building is equivalent to an EPA Energy Performance Rating of 50.

Total Annual Site Energy (kBtu) 702,400 791,917 967,939
Total Annual Energy Cost ($) $ 26,260 $ 29,607 $ 36,187 Energy Source Units Estimate Energy 

Pollution Emissions Electricity - On-Site Solar MWh 200 $ 130.000
CO2-eq Emissions (metric tons/year) 1 1 1 Natural Gas therms 200 $ 1.300/t
CO2-eq Emissions Reduction (%) 27% 18% 0% Source: Data adapted from DOE-EIA. See EPA Technical 

Target Energy Performance Results (estimated)

Estimated Design Energy

Net embodied 
CO2 866 
metric tons
This is probably a 
low estimate with a 
history of remodels 
on the site over the 
years.  Also they 
have a history of 
repair with gra�ti 
and bullet damage 
on site.  That mixed 
with the embodied 
energy of paving 
the entire site and 
leaving no natural 
landscape makes 
for a very high 
embodied energy.  
This can be 
harnessed through 
reuse of materials 
and through smart 
integration of 
nature and 
man-made 
landscapes.

Energy Performance 
Calculations and Results
Here we can see estimated building 
performance calculations done to 
predict how sustainably the building 
will function and how to scale active 
systems on site.

Site Basics
Total Current Square Feet  
 32,171
Stories Above Grade   
 2 Stories
Stories Below Grade   
 0 stories
System Type    
 Mixed
Ecoregion    
 Temperate Sierras
Existing Vegetation Type  
 Shrubland
Installed Vegetation Type  
 Shrubland
Landscape Disturbed (SF)  
 70,000
Landscape Installed (SF)  
 1,000

N

Residential

Mortuary

Residential

Residential

Catholic
School

Shopping
Center

Parking
Easement

Garden

Learning

Center

Transport Center

Site Storage/Support

Cafe

Storefronts

BiodieselResearch MaterialResearch

Crafts Workshops,  Classes

Circulation Path

Entrance

Reclaimed Water

Plaza

N

Design Analysis
Program Massing

Hillside Drop

Hillside Drop

Site Program
Responding to social and ecological elements lost through senseless consumerism.

Style of Living
 Connection to Community
 Localized Neighborhoods
 Sustainable Transportation

Value of Resources
 Recycle, Reuse, Repair
 Beyond Monetary Value
 Material Respect

Product Appreciation
 Cradle to Cradle
 Product Life Cycle
 Creation vs. Consumption

Other Necessity

Ecological Responsibility
 Connection to the Earth
 Understanding Natural Processes
 Smart Consumerism

Elements Lost
Appropriate Responses

Specifics
Gardens

Living Machine

Farmers Market

Green Plaza

Parking

Utilities

Sustainable Shopping

Trade Classes

Workshops

Research

Crafts

Smart Transportation

Site Owned Gardens that feed into the cafe 
and farmers market and localize resources

Taking full advantage of large roofs and 
ground-scapes to capture and redistribute 
water throughout the site to bathrooms and 
to the garden

Bringing homemade products local and to 
redistribute resources responsibly, providing 
better products as well as lowering the 
ecological impact

Bringing outside events onto the site and 
engaging the community, sparking the 
paradigm shift on a daily basis

Shifting the current social shopping norm to 
a smarter, future oriented response

Providing the resources to decrease personal 
consumption and product waste

Teaching needed principles and skill sets

Catchment Roofs

Filtration through wetlands

Storage for use in pond

Appropriate path for booths

Stage for local concerts & speakers

Break-o� areas for small groups

Open grass areas for gathering

Habitat for humanity ReStore

Local made gifts

Bike repair

Local made gifts

Alternative energy labs

Local made gifts

Bike storage/rental

Pedestrian friendly access

Electric vehicle rental

Develop integrated, responsible energy and 
product solutions

Making rental and energy smart transporta-
tion methods available for the public

Developing a creative outlet that promotes 
self-su�ciency
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Expenditure: Model
	 A Post Consumerism Paradigm Shift

Site Model

Cafe Detail 
Model

For this development, efforts were taken to sustainably reuse existing structure (generally emphasized 
in the rendering with their rectangular nature) and implementing a new roof skin to engage and tie 
in different functions.  This ribbon and rectangular dichotomy allowed for more sustainable move-
ments for better resource management and energy efficiency.



Water Conservation: Analysis
	 Vertical Skin Water Treatment

Skin Facade 
Diagram

Rendered 
Component

Details

This water conservation project was aimed at exploring the ability to treat water in a dense urban 
environment where traditional off-site methods might not be applicable.  The project was modeled 
after the living machine method of water treatment, catching water on the roof level and then 
engaging the vertical skin for water treatment to minimize impact on precious urban real estate.
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Rainwater Catchment

Skin Facade Water Treatment
Water Filtration in a Building Facade

Solid Separation

Anaerobic Reactor

Wetland Section

UV Treatment and Storage

Water Reuse

Harnessing the roof to gather natural
water abundant in New Orleans

Using the skin to separate solids from
slow moving water using natural 
sediment and secondary �lters

Below the solid separation section
there is a anaerobic reactor using 
microorganisms to digest solids

Most of the �ltration happens in the
wetland section, mimicking natural
wetland processes

This stage is crucial for human use
as it uses UV to remove 
microorganisms that could potentially
be harmful or cause damage to the
system

The remain water is usable as 
non-potable grey water; primarily in
toilets and for landscaping.  The 
water can also be treated further with
reverse osmosis to be made potable.

Solid Axonometric
Solid panel
Solid separation
Control panels
Catwalk support
Catwalk grate

UV Axonometric
UV solid
UV tubes
Control panels
Catwalk support
Catwalk grate

Wetland Axonometric
Trough
Holder
Control
Planters
Support channels
Circulation tubes
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New Orleans
The area for this project was primarily chosen based o� of 
climatic concerns.  With this being a heavily water based 
project, with a capture component, the site needed to have 
semi-regular and year round rainfall.

Living Machine
This is the typical life cycle of a grey water system.

Program
The layout of spaces in this building is primarily 
dictated by the availability of light through the 
di�erent components of the skin.

Diagrammatic Elevation
This axonometric highlights the composition of the 
di�erent components of the skin

Occupancy
 400 O�ce
 0-200 Auditorium
Total Water Usage
 40,000 gal/day
Cistern Size
 2,200,00 gal
Catchment Size
 9,000 sq ft
96% Fu�llment

Project Overview
The project was chosen as a facade case 
study to explore bringing multiple water 
functions into the skin of the building.  
The skin in this system does a couple 
main components:

1. Living Machine - the skin functions 
to �lter water much like a horizontal 
living machine does through a 
series of  chambers.

2. Thermal Mass - for the New Orleans 
climate, there is little concern over 
insulation and sealing o� a building.  
Instead thermal mass is used to 
mediate between large diurnal 
temperature swings.

3. Shading - in particular in the South 
elevation, solar shading is necessary

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yearly
Average Max.
Temperature (F) 60.8 63.7 70.4 77.5 83.6 88.6 90.2 90.0 86.5 79.1 70.8 64.3 77.1
Average Min.
Temperature (F) 42.5 44.9 51.4 58.4 65.6 71.4 73.4 73.3 70.3 59.4 50.7 45.1 58.9
Average Total
Precipitation (in.) 5.5 5.2 5.2 5.3 5.1 5.0 6.3 6.3 6.2 3.5 4.3 4.7 62.6
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Anaerobic Sediment
Separate and break down solids 
taking advantage of density 
di�erences.

Open Anaerobic 2
Aquatic converts microbes
and algae into waste while

�ltering water.
Final Filtration
Any remaining sediment is
�ltered back into previous systems

Use/Collection
Water is used or 
collected and put 
back into the grey
 water system.

Open Anaerobic
Mimicking natural 

systems of plans to 
further decompose 

or sequester minerals
and heavy metals.

Closed Anaerobic
Biomass used as �ltration and

oxygen is used to assist 
biological decomposition.v

Vertical Living Machine
Je� Cook   Spring ‘11   J. Doer�er
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Rainwater Catchment

Skin Facade Water Treatment
Water Filtration in a Building Facade

Solid Separation

Anaerobic Reactor

Wetland Section

UV Treatment and Storage

Water Reuse

Harnessing the roof to gather natural
water abundant in New Orleans

Using the skin to separate solids from
slow moving water using natural 
sediment and secondary �lters

Below the solid separation section
there is a anaerobic reactor using 
microorganisms to digest solids

Most of the �ltration happens in the
wetland section, mimicking natural
wetland processes

This stage is crucial for human use
as it uses UV to remove 
microorganisms that could potentially
be harmful or cause damage to the
system

The remain water is usable as 
non-potable grey water; primarily in
toilets and for landscaping.  The 
water can also be treated further with
reverse osmosis to be made potable.

Solid Axonometric
Solid panel
Solid separation
Control panels
Catwalk support
Catwalk grate

UV Axonometric
UV solid
UV tubes
Control panels
Catwalk support
Catwalk grate

Wetland Axonometric
Trough
Holder
Control
Planters
Support channels
Circulation tubes
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New Orleans
The area for this project was primarily chosen based o� of 
climatic concerns.  With this being a heavily water based 
project, with a capture component, the site needed to have 
semi-regular and year round rainfall.

Living Machine
This is the typical life cycle of a grey water system.

Program
The layout of spaces in this building is primarily 
dictated by the availability of light through the 
di�erent components of the skin.

Diagrammatic Elevation
This axonometric highlights the composition of the 
di�erent components of the skin

Occupancy
 400 O�ce
 0-200 Auditorium
Total Water Usage
 40,000 gal/day
Cistern Size
 2,200,00 gal
Catchment Size
 9,000 sq ft
96% Fu�llment

Project Overview
The project was chosen as a facade case 
study to explore bringing multiple water 
functions into the skin of the building.  
The skin in this system does a couple 
main components:

1. Living Machine - the skin functions 
to �lter water much like a horizontal 
living machine does through a 
series of  chambers.

2. Thermal Mass - for the New Orleans 
climate, there is little concern over 
insulation and sealing o� a building.  
Instead thermal mass is used to 
mediate between large diurnal 
temperature swings.

3. Shading - in particular in the South 
elevation, solar shading is necessary

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yearly
Average Max.
Temperature (F) 60.8 63.7 70.4 77.5 83.6 88.6 90.2 90.0 86.5 79.1 70.8 64.3 77.1
Average Min.
Temperature (F) 42.5 44.9 51.4 58.4 65.6 71.4 73.4 73.3 70.3 59.4 50.7 45.1 58.9
Average Total
Precipitation (in.) 5.5 5.2 5.2 5.3 5.1 5.0 6.3 6.3 6.2 3.5 4.3 4.7 62.6
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Anaerobic Sediment
Separate and break down solids 
taking advantage of density 
di�erences.

Open Anaerobic 2
Aquatic converts microbes
and algae into waste while

�ltering water.
Final Filtration
Any remaining sediment is
�ltered back into previous systems

Use/Collection
Water is used or 
collected and put 
back into the grey
 water system.

Open Anaerobic
Mimicking natural 

systems of plans to 
further decompose 

or sequester minerals
and heavy metals.

Closed Anaerobic
Biomass used as �ltration and

oxygen is used to assist 
biological decomposition.v

Vertical Living Machine
Je� Cook   Spring ‘11   J. Doer�er
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Rainwater Catchment

Skin Facade Water Treatment
Water Filtration in a Building Facade

Solid Separation

Anaerobic Reactor

Wetland Section

UV Treatment and Storage

Water Reuse

Harnessing the roof to gather natural
water abundant in New Orleans

Using the skin to separate solids from
slow moving water using natural 
sediment and secondary �lters

Below the solid separation section
there is a anaerobic reactor using 
microorganisms to digest solids

Most of the �ltration happens in the
wetland section, mimicking natural
wetland processes

This stage is crucial for human use
as it uses UV to remove 
microorganisms that could potentially
be harmful or cause damage to the
system

The remain water is usable as 
non-potable grey water; primarily in
toilets and for landscaping.  The 
water can also be treated further with
reverse osmosis to be made potable.

Solid Axonometric
Solid panel
Solid separation
Control panels
Catwalk support
Catwalk grate

UV Axonometric
UV solid
UV tubes
Control panels
Catwalk support
Catwalk grate

Wetland Axonometric
Trough
Holder
Control
Planters
Support channels
Circulation tubes
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New Orleans
The area for this project was primarily chosen based o� of 
climatic concerns.  With this being a heavily water based 
project, with a capture component, the site needed to have 
semi-regular and year round rainfall.

Living Machine
This is the typical life cycle of a grey water system.

Program
The layout of spaces in this building is primarily 
dictated by the availability of light through the 
di�erent components of the skin.

Diagrammatic Elevation
This axonometric highlights the composition of the 
di�erent components of the skin

Occupancy
 400 O�ce
 0-200 Auditorium
Total Water Usage
 40,000 gal/day
Cistern Size
 2,200,00 gal
Catchment Size
 9,000 sq ft
96% Fu�llment

Project Overview
The project was chosen as a facade case 
study to explore bringing multiple water 
functions into the skin of the building.  
The skin in this system does a couple 
main components:

1. Living Machine - the skin functions 
to �lter water much like a horizontal 
living machine does through a 
series of  chambers.

2. Thermal Mass - for the New Orleans 
climate, there is little concern over 
insulation and sealing o� a building.  
Instead thermal mass is used to 
mediate between large diurnal 
temperature swings.

3. Shading - in particular in the South 
elevation, solar shading is necessary

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yearly
Average Max.
Temperature (F) 60.8 63.7 70.4 77.5 83.6 88.6 90.2 90.0 86.5 79.1 70.8 64.3 77.1
Average Min.
Temperature (F) 42.5 44.9 51.4 58.4 65.6 71.4 73.4 73.3 70.3 59.4 50.7 45.1 58.9
Average Total
Precipitation (in.) 5.5 5.2 5.2 5.3 5.1 5.0 6.3 6.3 6.2 3.5 4.3 4.7 62.6
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Anaerobic Sediment
Separate and break down solids 
taking advantage of density 
di�erences.

Open Anaerobic 2
Aquatic converts microbes
and algae into waste while

�ltering water.
Final Filtration
Any remaining sediment is
�ltered back into previous systems

Use/Collection
Water is used or 
collected and put 
back into the grey
 water system.

Open Anaerobic
Mimicking natural 

systems of plans to 
further decompose 

or sequester minerals
and heavy metals.

Closed Anaerobic
Biomass used as �ltration and

oxygen is used to assist 
biological decomposition.v

Vertical Living Machine
Je� Cook   Spring ‘11   J. Doer�er



Water Conservation: Detail
	 Vertical Skin Water Treatment

Exterior 
Skin Grey 

Water Flow

This detailed strip shows the water flow through the skin facade overlaid on a rendering.  Using 
existing living machines as a standard for development, 3 primary sections of skin were developed 
to mimic the different areas as highlighted below.  Each section (solid treatment, wetland and ultra 
violet) serves an integral part of the water treatment for the building.
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Rainwater Catchment

Skin Facade Water Treatment
Water Filtration in a Building Facade

Solid Separation

Anaerobic Reactor

Wetland Section

UV Treatment and Storage

Water Reuse

Harnessing the roof to gather natural
water abundant in New Orleans

Using the skin to separate solids from
slow moving water using natural 
sediment and secondary �lters

Below the solid separation section
there is a anaerobic reactor using 
microorganisms to digest solids

Most of the �ltration happens in the
wetland section, mimicking natural
wetland processes

This stage is crucial for human use
as it uses UV to remove 
microorganisms that could potentially
be harmful or cause damage to the
system

The remain water is usable as 
non-potable grey water; primarily in
toilets and for landscaping.  The 
water can also be treated further with
reverse osmosis to be made potable.

Solid Axonometric
Solid panel
Solid separation
Control panels
Catwalk support
Catwalk grate

UV Axonometric
UV solid
UV tubes
Control panels
Catwalk support
Catwalk grate

Wetland Axonometric
Trough
Holder
Control
Planters
Support channels
Circulation tubes
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New Orleans
The area for this project was primarily chosen based o� of 
climatic concerns.  With this being a heavily water based 
project, with a capture component, the site needed to have 
semi-regular and year round rainfall.

Living Machine
This is the typical life cycle of a grey water system.

Program
The layout of spaces in this building is primarily 
dictated by the availability of light through the 
di�erent components of the skin.

Diagrammatic Elevation
This axonometric highlights the composition of the 
di�erent components of the skin

Occupancy
 400 O�ce
 0-200 Auditorium
Total Water Usage
 40,000 gal/day
Cistern Size
 2,200,00 gal
Catchment Size
 9,000 sq ft
96% Fu�llment

Project Overview
The project was chosen as a facade case 
study to explore bringing multiple water 
functions into the skin of the building.  
The skin in this system does a couple 
main components:

1. Living Machine - the skin functions 
to �lter water much like a horizontal 
living machine does through a 
series of  chambers.

2. Thermal Mass - for the New Orleans 
climate, there is little concern over 
insulation and sealing o� a building.  
Instead thermal mass is used to 
mediate between large diurnal 
temperature swings.

3. Shading - in particular in the South 
elevation, solar shading is necessary

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yearly
Average Max.
Temperature (F) 60.8 63.7 70.4 77.5 83.6 88.6 90.2 90.0 86.5 79.1 70.8 64.3 77.1
Average Min.
Temperature (F) 42.5 44.9 51.4 58.4 65.6 71.4 73.4 73.3 70.3 59.4 50.7 45.1 58.9
Average Total
Precipitation (in.) 5.5 5.2 5.2 5.3 5.1 5.0 6.3 6.3 6.2 3.5 4.3 4.7 62.6
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Anaerobic Sediment
Separate and break down solids 
taking advantage of density 
di�erences.

Open Anaerobic 2
Aquatic converts microbes
and algae into waste while

�ltering water.
Final Filtration
Any remaining sediment is
�ltered back into previous systems

Use/Collection
Water is used or 
collected and put 
back into the grey
 water system.

Open Anaerobic
Mimicking natural 

systems of plans to 
further decompose 

or sequester minerals
and heavy metals.

Closed Anaerobic
Biomass used as �ltration and

oxygen is used to assist 
biological decomposition.v

Vertical Living Machine
Je� Cook   Spring ‘11   J. Doer�er



Water Conservation: Model
	 Vertical Skin Water Treatment

Skin Section 
1/4” Model

This model was built at 1/4” scale as a section through the Southwest corner of the facade.  The 
system highlights the 4 different sections of skin and the secondary skin system on the west side.  
From this model you can also see the panel construction for the curtain wall that can be installed as 
single multi-story sections before plants and water are added to the system.


