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Industry trends point towards high 

performance buildings that are 

1.Energy efficient 

2.Water efficient

3.Provide healthy, comfortable and safe

indoor environments

4.Are constructed using sustainable and 

intelligent building products.  

These trends are supported by 

1.New green building codes

2.Green building rating systems.  

This presentation will present integrative 

design strategies as the path to 

sustainable buildings (and cities) with a 

focus on intelligent product selection. 

Anthony Bernheim 

FAIA, LEED Fellow

Director of Sustainability 

AECOM, Architecture

anthony.bernheim@aecom.com

415.908.6135

Introduction
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Building-related 

emissions will double by 2030
unless we change 

how the world builds
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The standard for ecological design is neither 

efficiency nor productivity but health, beginning 

with that of the soil and extending upward 

through plants, animals, and people.  It is 

impossible to impair health at any level without 

affecting it at other levels. 

The etymology of the word „health‟ reveals its 

connection to other words such as healing, 

wholeness, and holy.

Ecological design is an art by which we aim to 

restore and maintain the wholeness of the entire 

fabric of life increasingly fragmented by 

specialization, scientific reductionism, and 

bureaucratic division. 

David W. Orr, Oberlin
College, 2002

“

”
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Sustainable Development
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Integrative Design
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Integrative

Design
Collaborative process 

to achieve 
Sustainable Projects. 

Meet client sustainability 
requirements.

Sustainable
Project
Outcome of 
Integrative 

Design Process

Integrative 

Building Process

AECOM ecoSystem Toolkit

•Framework of flexible tools organized 
by project phase

•Guide design professionals from pre-design 
through post occupancy

Metrics

•Project performance measurement
•ecoStandard, ecoCertified, ecoLiving, 

ecoRegenerative
•Living Building Challenge

•LEED Certified, Silver, Gold, Platinum
•BREEAM

Living Building Challenge

LEED Platinum

LEED Gold

LEED Silver

LEED 
Certified
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How Green?

Design Approach

Performance Levels:

• Client

• > 50,000 ft2 (4,645 m2)
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Energy

Water

People

Elements

SSIMe + SSIMw

Green Building Rating Systems

Building Commissioning

Sustainable Building Components
Smarter Cities: Smarter Buildings



Global Green Building Rating Systems

D
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Sustainable Product Selection
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1. Project Phases

2. Obtain

- Download

- Request 

3. Flexible / Adaptable

4. Develop by Phase

5. ecoStandard Tools

- > 50,000 sq. ft

- Minimum Standards

- AIA 2030 Commitment

6. ecoCertified+ Tools

AECOM ecoSystem Toolkit
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• Responsible Company

• Reputation

• Design Efficiency

• Design Excellence = Sustainability

• Client Life Cycle Cost Savings

• Client Risk Reduction

• Industry Trends

• Competitive

• AIA 2030 Commitment

• Reduced Ecological Footprint

Benefits

14 Top: Mary Catherine Bunting Center    /   Bottom: Gundersen Lutheran Critical Care Tower, La Crosse, WI
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1. RFQ / RFQ

2. Sustainability Legislation

3. Corporate Policy

4. Client Competitor Benchmarks

5. Codes & Standards

6. AECOM ecoSystem

7. Green Building Rating System

a) Project Approach

- Statement of Qualifications

- Proposal

b) Team Interview

Smarter Cities: Smarter Buildings

Sustainability Policy, Codes, 

Standards, and Metrics
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Site Analysis
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Site Analysis: Ambient Outdoor Air Quality
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Outdoor Air Concentrated Indoor Air
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Client Sustainability Survey

• Captures information from project 

stakeholders in various focus areas, 

including:

- Energy goals

- Water goals

- Products

- Operational goals

• Results used in conjunction with goal 

setting Charrette 1 outcomes to inform 

Owner’s Program Requirements
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• Integrate with 

Design Charrette

• Project Sustainability 

Goals

- Overall Goals

- Project 

Component Goals

- Energy

- Water

- People

- Elements

- Metrics

- Green Building 

Rating System

Smarter Cities: Smarter Buildings

ecoCharrette 1: Project Sustainability Goals and Metrics
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ecoCharrette 2: ecoStandard and ecoCertified Charrette

• Integrate with 

Design Charrette

• Four Components

- Energy

- Water

- People

- Elements

• Integrative 

• Key Stakeholders

• Digital & Live

• Vote
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• Goals: Select Sustainable Products

- Indoor Air Quality          =  Human Health

- Sustainable Products   =   Global Health

• Product Information

• Product Requirements

- Client

- Code

- AECOM Requirements

• Product Sustainability 

Attributes

- Indoor Air Quality 

- Sustainable Products

• Product Certifications

- Indoor Air Quality 

- Sustainable Products

Smarter Cities: Smarter Buildings

ecoProduct Selector
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HPD
Health Product 

Declaration

Certifications

Single 
Attribute

Multiple 
Attribute

Certifications

Second 
Party

Third 
Party

EPD
Environmental 

Product Declaration

+



• Conceptual Energy Analysis

- Gives preliminary energy 

performance figures

• Conceptual Water Balance Analysis

- Gives preliminary water 

performance figures

• Daylight Model

- Analyzes pros and cons of 

introducing daylight
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Energy & Water
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• Green Specification Development

• Goals:

- Integrative Design

- Recognize Green Building Codes + Standards

- International Green Construction Code

- ASHRAE 189.1.2009

- CALGreen

- Green Building Rating Systems

- LEED - Multiple Versions + Multiple Project Types

- Integrated Team

- Architecture + 

- Building Engineering + 

- Landscape Architecture + 

- Interior Design
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Green Specifications
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Comprehensive Product Declarations

Anthony Bernheim, FAIA, LEED Fellow
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“Red” Lists

25 “Red” List Venn Diagram indicating Multiple Organizations‟ Chemicals of Concern (Healthy Building Network).
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Sustainable Products?
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Environmental Product Declaration
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Comprehensive Product Declarations
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LCA
Life Cycle Analysis

Embodied carbon, embodied 

energy, fossil fuel depletion, 

materials depletion, acid rain 

emissions, etc

EPD
Environmental 

Product 

Declaration

HPD
Health            

Product 

Declaration
Comprehensive

Product 

Declaration
Health + 

Environmental

Product 

contents
SVOCs, non volatiles, 

carcinogens

VOC 

certifications
SCS, Greenguard, 

Greenseal etcVOC content
Wet applied products

Hazard 

references
IARC, Prop 65, EPA IRIS, 

Green Screen, etc

Energy Use

Water Use

Materials Use

VOC emission
Lab testing

Emissions

+ =



Smarter Cities: Smarter Buildings

Health Product Declaration
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N232 Collaborative Support Facility, Moffett Field, U.S.A.

Targeted LEED NC2.2 Platinum
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Greentech + Cleantech

Anthony Bernheim, FAIA, LEED Fellow

February  20125
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Next Generation Intelligent Building
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© 2012 AWI Licensing Company

DC Power for DC-based 

Devices -LED Lighting!

Low Voltage DC “Power 

Outlets” in the Ceiling 

Plane

The Grid is wired,  so 

LED Lights just “plug 

in” to the grid!

Safe, Low Voltage DC

Armstrong DC FlexZone™ Grid

www.armstrong.com/dcflexzone

Armstrong 32

http://www.armstrong.com/dcflexzone


Armstrong is a Founding 

Member of the 80+ 

members in EMerge 

Alliance

www.EMergeAlliance.org

DC FlexZone Part of “Delivery Infrastructure”          

in Open Standards-Based DC Power Distribution

http://www.emergealliance.org/


Clear State

34 Sage Electrochromatics
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Electro-Chromatic Glazing: Phase Change Tintable



Tinted State

35 Sage Electrochromatics
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Electro-Chromatic Glazing: Phase Change Tintable
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Building Integrated Solar & Micro Wind Turbines
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Integrated Lighting Solutions

Redwood Systems + Lunera LED Lighting  (Credit: Nectar CleanTech)



Low-voltage
DC cabling
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Integrated Lighting Solutions

Redwood Systems + Lunera LED Lighting ( Credit: Nectar CleanTech)



Building as energy 

storage

zero

0

+-

solar

BIQ optimized HVAC

wind

ice storage

In net zero buildings this 

strategy:

•uses the building‟s thermal mass as 

energy storage to balance volatile 

renewable sources

•forecasts and adjusts timing of peak 

HVAC loads to match renewable power 

supply

By load shifting and intelligently adjusting 

interior temperatures, BuildingIQ optimizes 

HVAC operations, balancing :

•reduced energy usage/cost

•maintained or improved occupant comfort

•maximized DR event performance

Smarter Cities: Smarter Buildings

Net Zero Energy Buildings



Net Zero NOC

Portfolio/ Campus 

Energy Management

Facility-level 

Predictive Energy 

Optimization

Use predictive energy optimization 

in 2 ways:

• At District Level:  DemandCenterIQ 

and ManagerIQ form a Net Zero NOC 

that:

• predicts and analyzes DR capacity and 

energy storage capacity to aggregate

• electronically dispatches DR using 

OpenADR.

• At Facilities level:  BuildingIQ:  

provide operational and analytical oversight 

on entire portfolio and campus – from 

predictive, real-time, historical perspectives.

Rolling Optimized Reserves

Target
Usage and 

Demand ceiling

Block of building 

loads before 

optimization

Block of building 

loads after 

optimization (rolling)

Smarter Cities: Smarter Buildings

Levelized District Optimization for Net Zero Energy Cities
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Intelligent Building Technology Adoption
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• Visionaries + Technology Enthusiasts

• Pause for Disruptive Technology

• Very Specific Customers 

(Niche Market)

• Mass Market

=

Next Generation Intelligent Buildings

• Dynamic

• Efficient

• Environmentally Responsive

• Highly skilled 

Design/Construct/Operation
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Discussion

Anthony Bernheim, FAIA, LEED Fellow

February 20127

Thank you.
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