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1. To anticipate the problem

2. Torecognize the problem

3. To try and solve the problem |

5. To respond in time

1ES CHOOSE

Author of GUNS, GERMS, and STEEL

Winner of the PULITZER PRIZE

World Environmental Challenges

Deforestation

Depletion of “wild foods”
Loss of genetic diversity
Loss of top soil

Fossil fuels

Depletion of potable water [
Solar energy capacity
Toxins

Alien species

10 Greenhouse gases

11. Population

12. Population per person
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Beijing

Beijing
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Figure 3. Carbon Emissions from Fossil Fuel Burning,
1950-2003

Earths Ability to absorb CO2

Billion Tons
=Y

Source: UN, BP. DOE, IEA
1 | | 1 1
1950 1960 1970 1980 1990 2000 2010

0

Bill Odell SBCS08



Bill Odell SBCS08

Future Scenarios for Average Earth Temperature

Earths Surface Temperature
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World Contribution to Global Warming

CONTRIBUTIONS TO GLOBAL WARMING

B Unitod States W Othar industrisiizes nations

CENTRAL & MERICA
SOUTH AMERICA
W Develsping nations

Vz.a%
MIDDLE EAST
1 2.5%

AFRICA

Future CO2 Emission Scenarios
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Likely
SCenario
2012 us 281
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EMMISSIONS India 486
of CO2
Minimum
scenario
us - China
India 179
China

-483  yolo emissions savings

surge of new coal-
fired plants built in
China, India, and
the United States
SOURCES: UDI-
PLATT'S, US
ENERGY
INFORMATION
ADMINISTRATION,
AND INDUSTRY
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“As uncertainty has risen

so too has risk.”
“Historical data is no longer

relevant to future projections.
Lloyds,of London

V4

Frogs
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800 ;

BUILDINGS
600 -

TRANSPORTATION
400

INDUSTRY
200

1960 1980 2000

CO2 EMISSIONS by SECTOR
(Million Metric Tons of Carbon)

* 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 usein a
building is used in its

construction
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of fresh water of wood harvest of CO; emissions of energy use of raw materials
consumption used

Which is “greener” ?
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Which is

reener” ?

34.3°C

L e o

Food

Nutrition Facts

Serving Size 1 cup (228g)
Serving Per Container 2

Lasssnmnnnnnnnsssssannnnl
Amount Per Serving
Calories 250 Calories from Fat 110

% Daily Value*
Total Fat 129 18
Saturated Fat 3g 1
Trans Fat 1.5g
Cholesteral 30mg
Sodium 470mg
Total Carbohydrate 31g
Dietary Fiber 0g
Sugars 59
Protein 59

Vitamin A
Vitamin C
Calcium
Iron
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Buildings Building Facts

Use:
Date Constructed

CO2 Emissions

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

Materials
VOCs generated
% recycled materials
% recyclable
Embodied energy

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

e that can shape design decisions from the beginning

11
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Building Rating Systems

Buhng Reseorch Estoblshement leport

WYVESE sreeam )

Environmental Assessment Award

Waters® Edge Waterside Centre,
Barton-upon-Humber

EXCELLENT

BREEAM

Busdding Reseorch Extcblishment Ermvironmentol Assessment Mathod
-

Bespoke BREEAM

BRE

BEPAC

Building Rating Systems

LEED

LEADERSHIP IM ENERGY & ENVIRONMENTAL DESIGHN

Sustainable Sites

Water Efficiency

Energy and Atmosphere
Materials and Resources
Indoor Environmental Quality

aprwODE
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Design Tool

* Four levels of LEED-NC® certification: R

e

_ Certified L 26 - 32 boi BRRHG
ertified Level 6 - 32 points P

- Silver Level 33 - 38 points zo=cLd

s
==t

— Gold Level 39 - 51 points
— Platinum Level 52+ points (69 possible)

g

angsm fmikcEng aouisal aesirake

wa
Japen Suslainatle Bulding Consorkium

Saudi Arabian Chapter of the Green Building Council

EmiratesGBC

el el &gl el Lall ulya
Emirates Green BuBGIng Councl
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LEED AS A FLOOR AND NOT A CEILING

Design Process r\

Research

14
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Constant Improvement

RATIONALE
The Market O mercado que estamos tentando mudar

Praticas de construcao
Tipicas de mercado

Typical Building
Practices

MUDANCA DE
MERCADO

MARKET SHIFT

fora da lei

inovadores
& tomadores

Lawbreakers

de ricos
J Market Leaders  Innovators
w & Risk

Takers

NEGREE OF GREEN———

Bill Odell SBCS08



Bill Odell SBCS08

Bill Odell SBCS08

+ Current
¢ Bullding
+ Regulations
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i 1

2030

hallenge
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600
500
400
300

Currently the US
building stock is

NN

200
100 - approximately 300
0 billion sf

Over the next 30
years:

600 1
500 -
400 1
300 -
200 -
100 -

——+— demolished

52 billion sf will be
demolished

| Square Feet (sf)
AlA Research Corporation
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Billion !

Source: A

AN\

500
400
300

— remodeled

200

100 150 billion sf will be
D remodeled

600 /

500 -

400 A / L new

300 - / — remodeled

200 /

100 . 150 billion sf will be
0 new construction
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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

Daylight

Operable windows
Healthy materials

Energy efficient design
Improved comfort
Individual controls

Water reuse

$$$ earned from recycling
Transit options

Flexible, adaptable design

Fire and Life Safety Example

19
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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

-----

BUILDINGS

+60 ;:
TRANSPORTATION PO |
o |
1 W 1990 levels
200-f 2]
| 40 1

& T
8

T ! ! T T
1960 1980 2000

Million Metric Tons of Carbon
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Integrated Design Overview

Mental Model — an awareness of how things are connected and
interrelate —

® Process — integrated, all parties engaged

e Tools - metrics, benchmarks, modeling programs

¢° Techniques / Products / Solutions

Integrated Design Teams

New

Holistic Thinking

Team Based

Organic Design Process

Larger Team
Users, Operators, Constructors

CONTR pna-

Innovation Encouraged L ACTOR \

21
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Ten Key Steps to Integrated Design

--\10KEY The foling key process weps form the orgunzscions
. STEPS  vameworkcof n itegrated tram apswosch to vainable design.
Getting Started o

Refinement

Construction and
Beyond!!!

Land / Water

Energy / Carbon

Bill Odell SBCS08 22
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Step1l Project Definition 40

Decide on use of LEED or other
Include visioning & goal setting
Include early design charrette
Identify feasibility studies

Clarify scope for site evaluations
Consider energy & water audits
Clarify scope energy & daylighting
a”awsm_ ) @t o EAUIR " LY
8. Include life cycle costing o LzED oD b
9. Define commissioning scope : iﬁfkm&:"“fmﬁw
10. Recommend M&V plan . R SRR

11. Encourage post occupancy evaluation . N e A e o
12. Encourage site master plan

Sustainable Design

Nou,kwnpE

o FURXIBE SPcE - — f MosT EFFic.
FRoOAM

o DENONSTRETON & SoSRABLTY
z P BE LmTEe o ImMmED. SiTE

DEaler ALaMmoTiSe Looal Aaiemed
o P A v A

| ueHT SHube IR

Step2 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

Steps One and Two

23
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Step3 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

STEP 4 Site Evaluation

Collect climate data

Identify on-site energy resources
Identify transit networks

Analyze development regional impacts
Study best zones for development
Survey plant/animal species and habitats
Check for prior contamination

Identify cultural/historical elements

S e R

C

s T o
Police 4iTa =N 2
: g
P local + .
Components oca ener%y resources:
solar, wind, hydro, biomas:

Contextual Natural Man-Made
Influences Influences Influences

Bill Odell SBCS08
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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.

Steps One and Two

» SS per SF
* Net to gross ratio

e Floor area ratio

Bill Odell SBCS08
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Performance Metrics

LANMD USE

LAMND USE RATIO!

% SITE BLDG FTPRINT:
% SITE PKG FTPRINT:

SITE ECOLOGY
% SITE OMSITE ECOSVSTEM:
% PRECIP MAMAGED OM SITE:

TRANSPORTATION
% BLDG POP USIMG TRANSIT OPTIONS VWS SOV
# PKG SPACES/PERSCNM:

WATER

POTABLE WATER INDOORS: GAL/YR;
POTABLE WATER QUTDOORS: GAL/YR:
POTABLE WATER/PERSON: GAL/YR/PERSON:
POTABLE WATER/SF/VR:

% WASTEWATER REUSED OM SITE:

9% REDUCTION

ENERGY

COOLIMG BTUS/SF/YR:

HEATING BTUS/SF/YR:

LIGHTING W/SF;

PLUG LOADS W/ SF;

COOL'G CAPACITY SF/TOM:

TOTAL BTUS/SF/YR:

9% TOTAL ENERGY SAYINGS (IMDICATE MODEL DESIGM);

EMERGY SECURITY

ki /MET SF PEAK ELEC:

% PEAK LOAD REDUCTION:

% OM-SITE REMEWABLE ENERGY GEMERATION AND SOURCES:
%6 GRID-SURPLIED RENEWABLE:

GREEN MATERIALS
% OF TOTAL BY COST %:

RECYCLED COMTEMT: .
RAPIDLY RENEWWABLE:
CERT WOOD:

LOW YO MATLS:
SALWAGED/REUSED:
LOCAL (500 MIy:

WASTE REDUCTION

% of C+D DIYERTED FROM DISPOSAL:
AMT OF WASTE MATL REUSED OM SITE:
AMT WASTE MATL RECYCLED OFF-SITE:
WASTE MATL TO LANDFILL/TMCIN:

LIGHTING AND DAYLIGHTING
% TOT BLDG DAYLIT:
LIGHTING POWER DEMSITY/SF DESIGN:

NATURAL YENTILATION
% YENT/COOLED WITH OPERABLE WINDOWS:
% YEAR BLDG FULLY VENTILATED/COOLED WITH OA:

Design Concept

26
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STEP 7 Design Optimization

“Genius is 1 % inspiration and 99%
perspiration”

- Thomas Alva Edison

A Systematic Approach to Energy Optimization 97

: Gather Information

2: Create Base Case Energy Model

: Characterization of Energy Use and Energy
Cost

: Develop Alternative Design Solutions
: Daylighting Design and Analysis

: Energy and Economic Analysis

: Repeat the Process

: Follow Up

27
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1. Lean/ 2. Mean / 3. Green /

Passive Active Renewable
Strategies Strategies trategies

Path to Carbon Neutrality

Baseline

CO2 Emissions
[Ibs CO2/sf]

Design Phases - Occupancy »-

28
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Orientation & Shading

B | TR

Ll secmi=—m FE

[T Ofiices
[ Office Support
Lab

‘\ ] Lab Support . w
worrH || Building Support

—_— PHOTOVOLTAICS _ h
= T, =
CLEAR GLASS f P
NORTH O

EXPOSURE gl ﬂA _FE 1 = "J‘TE/

LAB EXAM || EXAM LAB

NORTH / SOUTH SECTION

29
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Daylight as Primary Ambient Lighting

Control Exterior Loads

30
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SOLAR TOWER

COMFORT INCREASED 65%
SHADE
WIND
EVAPORATIVE COOLING

"Dranws A Thvough and Dul Theough Wind Towes (with Soiar Stack Efect]

Passive Ventilation
@)
—_— ,:::::::::I r
o Y J

1. VERTICAL TOWER

36
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Path to Carbon Neutrality

Baseline

Lean

CO2 Emissions
[Ibs CO2/sf}

Design Phases

Oceupancy

37
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Energy recovery

SEMCO TE

Separate
Totad Energy Wheel HVAC System/Unit
Outdoor Air ® Supply Air To
\ 28,405 CPM 25,000 CFM 25,000 CFM
\-._ 109.0° /864w T8I [ 664w 2/ LT
j 136080 Wig S
/ /S sa2ETU TR HABTUI
/
A P 26,000 CPM
"" 10190 /8220 NES 00w 1
\ 1301 gr g P =
Y i 26 IBTUR < Exhaust from
b the Conditioned Space
0308
-
TE Effectiveness
Exhaust Air IMmwg Return Air
R

Operting Season: Coolng I

Operating Mode: Pesk Latwat Laod
SEMCO TE Performance Analysis:
Total Cooling Load Delivered: 27948 Toas of Total cooling provided
Latent Coaling Load Delivered: 143.37 Tons of Latent cooling provided
Cooling Capacity Input Required 9404 Tons of cooling Iapat recuired
Dewpoint Delivered to Space: 520 Degree F dewpoint

Comp arison whth Convontionsl Approach:

el
i ] Total Energy Wheel Provides 66%
Cooling Capacity Input Required: 27948 Tous of conling lnpst mquired
Sinan Tt reduction in OA cooling

ENERGY — HEAT WHEELS

Chilled Beams

¢ Mechanical costs 4
* Architectural costs ¥

eCooling with water, not air
* |ncreased usable floor area +100% Fresh Air Supply
0] (]
creating added value

* Reduced ongoing costs &

Bill Odell SBCS08
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eDemand Controlled Ventilation
4 eVariable Air Volume exhaust
eDirect Drive Fans

Mini-Cogen System

125 PSIG ﬂ

TO AUTOCLAVE
125 PSIG
2, TO HEATING
125 PSIG P
GENERATOR ELECTRICTY
——

BP50 Series

39
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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

40
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Path to Carbon Neutrality

Baseline

Lean

CO2 Emissions
[Ibs CO2/sf}

Design Phases » Occupancy

Solar Electric

41
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Energy Efficiency

. 5

42
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SUSTAINABLE SITES ALTERNATIVE TRANSPORTATION
. BRGSO ol B g o Multiple methods of transportation are being
mﬂ SO discussed to reduce the overall carbon footprint of
e . the project.
T —

HE

EJE% EE m——

1

Path to Carbon Neutrality

Baseline

Lean

[Ibs CO2/sf)

CO2 Emissions

Mean

Green

° I

Design Phases - Occupancy
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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 —

Baseline
25
20
]
5 Lean
2= 15
3
»
EE
8
Mean
5
-0
. .~ -
reen -
o e - S ]
. N ¢
Design Phases - Occupancy -
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Summary of Recommended Deliverables
by Commissioning Phase

—_—

Pre-Design Phase

<[

Design Phase

Construction Phase

« Owners Project Requirements
= Commissioning Plan

+ Regularcommissioning progress reports

- Comments on the BODand Design Narrative
« fssues Log

« Updated Commissioning Plan

« Cx specifications for bid document

« Updated Commissioning Plan

« Reports of submittal reviews and training complation

« Completed verification checklists and functional tests
« Reviewed Systems Manual

« Minutes from the Cx meating

« Issues Log

« Cx progress reports

- Draft Commissioning Report

= Summary report from seasonal testing

= Warranty review of each systam

= “As Operated” sequence of operations

+ Findings from the Occupancy and Oparations Phase
= Final lssues Log and Commissioning Report

STEP 8

Documents and Specification

Detaul Viewer
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STEP9 Bidding and Construction

Bid Evaluations

Site protection

STEP 10 Post Occupancy Evaluation

3 Cat Survey: Lighting [-624:994.0) - Microsoft Intesnet Explorer

B [ Yew Pt Dok e

<] © H B P et o @3- 5 (F- L

HOK POE PROCESS: -

Which of the following controls do you have over the lighting in your
‘workspace? jcheck all that apphyh
[ ight switch

[ Uight denmar
[]Window blinds or shades
[ Desk fask) hght

[ Nane of the above

1. CBE Occupant

How satisfied are you with the amount of ight in your workspace?

Satisfaction Survey o G

E ne rgy A na |ys i s wﬁ;ﬁ:&:m.m:m the visual comfort of the lighting (e.g., glare,

very Satistes € EHO O © © G B very Dissatistiod

Interview

Overall, does the lighting quality enhance or interfere with your ability to get
‘your job done?

Enhances & [0/0 © O G & wtefares

LILLETLLL L] |

urvey Progress

Bevead. Gotinar. a0y

B e

Bill Odell SBCS08
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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 othef system)

Go beyond LEED wherever possible

Develop systems concepts for energy and
water very early

47
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Most Important

* Be ORGANIZED
* Be SYSTEMATIC
* Be PERSISTENT
 Have the right

48
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1 15 20 2

dearees C

B2.7°F—

B2.4°F—

82.1°F—  Sea-surface
Temperatures
1944-2004

1995-2004
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