
Bill Odell SBCS08

Bill Odell SBCS08 1

Sustainable Building Design

Agenda

1.Background

2.Ratings Building

3.Design Process
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1.  To anticipate the problem

2.  To recognize the problem

3.  To try and solve the problem

5.  To respond in time

World Environmental Challenges

1. Deforestation
2. Depletion of “wild foods”
3. Loss of genetic diversity 
4. Loss of top soil
5. Fossil fuels
6. Depletion of potable water
7. Solar energy capacity 
8. Toxins
9. Alien species
10. Greenhouse gases
11. Population
12. Population per person impact
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Beijing

Beijing
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Air Pollution from China to the World

Earths Ability to absorb CO2
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Future Scenarios for Average Earth Temperature

Atmospheric CO2 and Temperature on Earth
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World Contribution to Global Warming

Regions to scale according to contribution to global warming

Future CO2 Emission Scenarios
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“As uncertainty has risen 

so too has risk.”

“Historical data is no longer

relevant to future projections.”
Lloyds of London

Frogs
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US Contribution of Buildings

• 17% of fresh water flow

• 25% of wood harvested

• 50% of CFC production

• 40% of energy flow

• 33% of total carbon dioxide 

emissions

• 40% of landfill material

• 30% of building suffer from 

“sick building syndrome”

• 95% of total energy use in a    

building is used in its 

construction
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Which is “greener” ? 

AB
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A

B

Which is “greener” ? 

Food
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CO2 Emissions

Total Energy Consumption
Fossil fuels
Renewables

Total Water Consumption
Potable water used
Water harvested
Water recycled on site

Waste
Black water waste generated
Black water waste recycled
Solid waste generated
Construction waste

Materials
VOCs generated
% recycled materials
% recyclable
Embodied energy 

Building Facts
Size:
Use:
Date Constructed

Buildings 

Ideal Rating Systems

• that allows us to compare buildings one to another
• that uses recognized metrics
• that is transparent
• that is inclusive
• that is responsive to regional differences
• that is verified by an independent third party 
• that allows for constant and aggressive 
improvement of standards
• that is consumer oriented – public support
• that can shape design decisions from the beginning
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Building Rating Systems

BEPAC

1. Sustainable Sites
2. Water Efficiency
3. Energy and Atmosphere
4. Materials and Resources
5. Indoor Environmental Quality

Building Rating Systems
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• Four levels of LEED‐NC® certification:

– Certified Level     26 ‐ 32 points 

– Silver Level 33 ‐ 38 points 

– Gold Level 39 ‐ 51 points 

– Platinum Level     52+ points (69 possible)

LEED Design Tool

Saudi Arabian Chapter of the Green Building Council   
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Carbon Model 

LEED AS A FLOOR AND NOT A CEILING

Research

Evaluation

Construction

Design

Green
Building
Standards

Design Process
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Constant Improvement

Refi
ned

 Pub
lic P

olicy

5

inovadores
& tomadores

de ricos

MUDANÇA DE
MERCADO

Praticas de construcao
Tipicas de mercado

O mercado que estamos tentando mudar

fo
ra

da
le
i



Bill Odell SBCS08

Bill Odell SBCS08 16



Bill Odell SBCS08

Bill Odell SBCS08 17



Bill Odell SBCS08

Bill Odell SBCS08 18



Bill Odell SBCS08

Bill Odell SBCS08 19

Changing Definition of Design

Limited daylight
No operable windows

Materials contaminate indoor air
Simultaneous heating and cooling

People overly hot, overly cold
No individual control over comfort
Simultaneous water disposal / use

$$$ spent for disposal
Reliance on the automobile

Built-in obsolescence

Status Quo Sustainable

Daylight
Operable windows
Healthy materials
Energy efficient design 
Improved comfort
Individual controls
Water reuse 
$$$ earned from recycling
Transit options
Flexible, adaptable design

Life Safety Analogy
Fire and Life Safety Example
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“The definition of insanity is doing the 
same things in the same way  and 
expecting different results”

‐Benjamin Franklin

A New Approach

Different impacts of buildings requires 

A new approach to the Design Process
AIA Climate Action Plan 

Source:www.architecture2030.org

U.S. CO2 Emissions by Sector 
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• Mental Model – an awareness of how things are connected and 
interrelate –

• Process – integrated, all parties engaged

• Tools – metrics, benchmarks, modeling programs

• Techniques / Products / Solutions

Integrated Design Overview

ENGIN
EERS

OWNE
R

USER 
GROU

PS
ARCHI
TECT

CONTR
ACTOR

S

COST 
CONSU
LTANTS

New

Holistic Thinking

Team Based

Organic Design Process

Larger Team
Users, Operators, Constructors

Innovation Encouraged by   Client

Integrated Design Teams



Bill Odell SBCS08

Bill Odell SBCS08 22

Ten Key Steps to Integrated Design

• Getting Started
• Moving Forward
• Refinement
• Construction and 

Beyond!!!

Energy / Carbon       

Land / Water
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Step 1 Project Definition  40

1. Decide on use of LEED or other
2. Include visioning & goal setting
3. Include early design charrette
4. Identify feasibility studies
5. Clarify scope for site evaluations
6. Consider energy & water audits
7. Clarify scope energy & daylighting

analysis
8. Include life cycle costing
9. Define commissioning scope
10. Recommend M&V plan
11. Encourage post occupancy evaluation
12. Encourage site master plan

Steps One and Two

Step 2 Team Building

Seek design team members who are experienced and 
committed to sustainable design and working 
collaboratively. Assemble the full design team and identify 
sustainable champions for the owner and design team.

Team Formation
Budgeting
Scheduling
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Step 3 Education and Goal Setting
1. Education
2. Goal Setting
3. Design Criteria

• Identify design standards
• Review and challenge design criteria assumptions
• Identify  program/space requirements
• Seek out re‐use opportunities
• Define flexibility needs
• Document all IAQ‐related programming information

ASHRAE 62‐2004

South Coast
Air Quality 
Management District

STEP 4 Site Evaluation 
1. Collect climate data
2. Identify on‐site energy resources
3. Identify transit networks
4. Analyze development regional impacts
5. Study best zones for development
6. Survey plant/animal species and habitats
7. Check for prior contamination
8. Identify cultural/historical elements

Community
Context

Police / Fire 
Proximity

Regional 
Context

Program 
Components

Site

Contextual
Influences

Views

Hydrology

Vegetation

Topography

Site

Subsurface
Conditions

Natural
Influences

Existing
Buildings

Roads / 
Access

Site Coverage / 
FAR

Utilities

Man-Made
Influences

Setbacks / Easements

+local energy resources:
solar, wind, hydro, biomass
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Steps One and Two

STEP 5 Baseline Analysis

Develop baseline energy and water analysis; establish 
budgets and compare with benchmarks and project 
sustainable design goals. Explore potential for 
renewable energy and financial incentives and/or 
utility rebates for energy efficiency, water, and renewables.

Metrics we are familiar with:
• $$ per SF

• Net to gross ratio

• Floor area ratio

Project Action Focus Metrics

• BTU / SF / Year

• Watts / SF

• Tons of Cooling / SF

Metrics we need to be familiar with:

understand
rules of thumb…
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HOK Sustainable Metrics
Project Action Focus Metrics

understand and compare 
performance…

Collaborative Multidisciplinary Process

Bring aspirations & strategies to the table!     

Opportunities decrease as project progresses…

STEP 6  Design Concept
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“Genius is 1 % inspiration and 99% 
perspiration”

‐ Thomas Alva Edison

STEP 7  Design Optimization

A Systematic Approach to Energy Optimization  97

1: Gather Information

2: Create Base Case Energy Model

3: Characterization of Energy Use and Energy 
Cost

4: Develop Alternative Design Solutions

5: Daylighting Design and Analysis

6: Energy and Economic Analysis

7: Repeat the Process

8: Follow Up

Project Action Focus Energy Optimization
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Path to Carbon Neutrality 

1. Lean / 
Passive

Strategies

2. Mean / 
Active

Strategies

3. Green / 
Renewable 
Strategies

Path to Carbon Neutrality 
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Orientation & Shading

Isolate Internal Loads
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Daylight as Primary Ambient Lighting

Control  Exterior Loads
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KAUST



Bill Odell SBCS08

Bill Odell SBCS08 32



Bill Odell SBCS08

Bill Odell SBCS08 33



Bill Odell SBCS08

Bill Odell SBCS08 34



Bill Odell SBCS08

Bill Odell SBCS08 35



Bill Odell SBCS08

Bill Odell SBCS08 36

SOLAR TOWER
COMFORT INCREASED 65%

SHADE

WIND

EVAPORATIVE COOLING

SOLAR TOWER
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Path to Carbon Neutrality 
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ENERGY – HEAT WHEELS

Total Energy Wheel Provides 66% 
reduction in OA cooling

Energy recovery 

•Cooling with water, not air

•100% Fresh Air Supply

Chilled Beams 
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•Demand Controlled Ventilation

•Variable Air Volume exhaust

•Direct Drive Fans

Mini‐Cogen System

STEAM 
BOILER

125 PSIG

125 PSIG

15 PSIG
TO HEATING
EQUIPMENT

60 PSIG
TO AUTOCLAVE

125 PSIG
TURBINE GENERATOR ELECTRICTY
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Geothermal – ground loops

MEAN Strategies

‐ CHP – microgeneration

‐ Variable Air Volume Fume Hoods

‐ Isolation of Internal Loads

‐ Air Monitoring

‐ Exhaust Air Heat Recovery
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Path to Carbon Neutrality

Solar Electric
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Energy Efficiency

Solar Thermal / Electric for Carbon Neutral
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SUSTAINABLE SITES ALTERNATIVE TRANSPORTATION

Multiple methods of transportation are being 
discussed to reduce the overall carbon footprint of 
the project.

Path to Carbon Neutrality ‐ GREEN
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Calculating Carbon
1.Direct

Heating combustion
2. Indirect

Electric
3. Indirect Other

Water systems
Faculty travel
Departmental Vehicles
Waste removal

4. Opportunities for 
Sequestering  

Path to Carbon Neutrality – POST 
OCCUPANCY MONITORING
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Full Building Commissioning

STEP 8 Documents and Specification
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STEP 9 Bidding and Construction

Pre‐bid conferences

Bid Evaluations Site protection

HOK POE PROCESS:

1. CBE Occupant 
Satisfaction Survey

2. Energy Analysis

3. Interview

STEP 10 Post Occupancy Evaluation
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What can you do?

• Educate yourself and others about this issue

• Aggressively respond in your work

• Be a model in your own office

• Support renewable energy and other solutions

• Pressure government at all levels

• Speak up

What can you do on your projects?

• Select for the most experienced team
• Reach out if you need help
• Be absolutely consistent and systematic if 
following LEED (or other system)

• Go beyond LEED wherever possible
• Develop systems concepts for energy and 
water very early
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Most Important 

Thank you
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Hurricane Katrina 2005

Hurricane Tracks – 1985 ‐1984
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Hurricane Tracks – 1995 ‐2005

New Orleans
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New Orleans – post Katrina

New Orleans – post Katrina
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Warming of the Atlantic


