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Introduction

Anthony Bernheim

. : FAIA, LEED Fellow
Industry trends point towards high T

performance buildings that are - AECOM, Architecture
, anthony.bernheim@aecom.com

1.Energy efficient 415.908.6135

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.
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Smarter Cities: Smarter Buildings

Sustainable Development

‘ ‘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. Itis , it
Impossible to impair health at any level without : 4 Bio Qg|'ca‘1
affecting it at other levels. DiV 5r3| ty‘”' '

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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Smarter Cities: Smarter Buildings

Integrative Design

Sustainable
Project

Collaborative process Integrative Outcome of
to achieve Building Process Integrative
Sustainable Projects. Design Process
Meet client sustainability
requirements.

Integrative
Design

AECOM ecoSystem Toolkit Metrics _
*Framework of flexible tools organized *Project performance measurer.-

by project phase ~ecoStandard, ecoCertified, ecoLi\/-
*Guide design professionals from pre-design ~ecoRegenerative
through post occupancy *Living Building Challenge ¥ cep e
*LEED Certified, Silver, Gold, Platinum
‘BREEAM LEED

Certified

8 A=COM



How Green?

Design Approach :
Jnapp 4 ecoRegenerative

MINIMUM REQUIREMENTS
ecolLiving + future metrics

Performance Levels:

* Client e o We WU aaYaw

* >50,000 ft? (4,645 m?) 3 ecoliving

MINIMUM REQUIREMENTS
ecoCertified + living building challenge

2 ecoCertified

MINIMUM REQUIREMENTS
ecoStandard + green building rating system certification

TNl N NN NN NG NG NG NN NGNS N
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Smarter Cities: Smarter Buildings

Sustainable Building Components

BUILDING
sSIMe

Energy ENERGY
Water - l‘ Commissioning

: INTEGRATED
People : SUSTAINABLE

| Sustainability measurement:
} - Greenhouse Gas
ElementS ) - Energy
7 - Water Balance Model
’ - Productivity
- LEED

SSIMe + SSIMw

Commissioning

Green Building Rating Systems

Building Commissioning PEOPLE




Global Green Building Rating Systems
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Smarter Cities: Smarter Buildings

AECOM ecoSystem Toolkit

=

Project Phases

Obtain
- Download
- Request

Flexible / Adaptable

N

> W

Develop by Phase

o

ecoStandard Tools

- >50,000 sq. ft

- Minimum Standards

- AlA 2030 Commitment

o

ecoCertified+ Tools

ecoStandard

ecoCertified (and above)

Pre-Design phase (project pursuit)

Concept phase

Site analysis template

Client sustainability survey

ecoCharrette I: ecoStandard & ecoCertified Charrette
Conceptual energy analysis

Conceptual water balance analysis

Daylight model

Landscape concept

ecoProduct selector

Owner's performance requirements

Designer's ecoleter
Schematic design phase
Design development phase

Construction documents phase
Construction contract administration phase

Post occupancy phase

Sustalnable policy, codes, standards, and metrics template

ecoCharrette 1: project sustainability goals & metrics template



Benefits

* 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

| W N

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




Sustainability Policy, Codes,
Standards, and Metrics

RFQ / RFQ

Sustainability Legislation
Corporate Policy

Client Competitor Benchmarks
Codes & Standards

AECOM ecoSystem

N o g B~ w N E

Green Building Rating System

a) Project Approach
- Statement of Qualifications
- Proposal

b) Team Interview

RFQ/RFP Requirements

Pre-Design Design
Phase YIN Phases Y/N

Competition reguirements

RFQ Requirements

RFP Regquirements

Sustainability Legislation

International Policy

Continental Policy

Natienal Palicy

State Policy

Local (County/City Policy)

Corporate Policy

Client Policy

Tenant Policy

Prezident’s Climate Cemmitment
(ACUPCLC)

Competitor Benchmarks

ClientTenant Competitors

Neighbors

Codes and Standards

International Green Construction Code

AZHRAE 188.1.2008

State Green Building Codes

Local Green Buildng Codes

Other Codes

AECOM ecoSystem

ecoStandard

ecoCertified

ecoLiving

ecoRegenerative

Green Building Rating System/Environm

ental Asseszsment Methodology

LEED

New Construction

Core and Shell

Commerical Interiors

Exizting Buiding O+M

Schoolz
Healthcare
Retail
QOther
BREEAM
GreenStar
CASBEE

Other




Smarter Cities: Smarter Buildings

Site Analysis

Site Analysis

. Preveteg ! Trade W () # Comtamemsns Sooen o @ oo i P2t Arge froen North ra

Stw Boundary

SUMMER SOLSTICE
—, JUNE 21 @ 1:08 PM
ALTITUDE 75"

/
o
e
7@ wrfzmjay”/

e

SITE ANALYSIS: SITE SECTION 0T P — -

Site Analys ction

yRancho#
Cordovaz:

e

ADOITIONAL SITE DATA:

EXISTING VEGETATION IS LIMITED ON THE BUILDING SITE DUE TO AN ASPHALT COVERED
PARKING LOT, ROADWAYS TO THE NORTHWEST & SOUTHEAST, AND 1-STORY BUILDINGS TO
THE NORTHEAST & SOUTHWEST. THERE ARE 2 PROMINENT TREES, 1 TO THE NORTH AND 1
TO THE SOUTH.

TOPOGRAPHY RISES QUICKLY AT THE NORTHWEST THEN LEVELS OFF FOR THE MAJORITY
OF THE SITE

AIR QUALITY:
ACCORDING TO THE U.S. ENVIRONMENTAL PROTECTION AGENCY SEASONAL CONTAMINANTS
ARE PRESENT IN THIS AREA. OZONE LEVELS (SUBPART 2/ SEVERE 15), ALONG WITH LARGE
PARTICULATE MATTER (EXCEEDS 24-HR. AQS STANDARD) & FINE PARTICULATE MATTER
(EXCEEDS FEDERAL 24-HR. & ANNUAL MEANS STANDARDS BY 45-50%). REACH HIGH LEVELS
PRIMARILY DURING HIGH TEMPERATURE PERIODS. CARBON MONOXIDE IS ALSO PRESENT
BUT AT A MORE MODERATE LEVEL (EXCEEDS FEDERAL 8-HR. STANDARD BY 41%).

tdoc

o Bir

Ambient

uality Summary

YERSION 1.0

aH3r201




Site Analysis: Ambient Outdoor Air Quality

Concentrated Indoor Air

Ambient Qutdoor Air Quality Standards Project Site
California American Lung Association Available Data
Thour 0.09 ppm (120 pgim?) Grade F - weighted average 95 0119 ppm Source: EPA 2008-2010 Design Yalue, Met MAAGRS
Dzone (03)
Source: EPA 2008-2010 Design Yalue. Does not mest
 Hour 0.075 ppm (47 pgtm3) 0.070 ppm (137 pgtm3) 0.083 ppm Mot MG ES
i 24 hour 150gim3 S0pgims3 Mo data avalable
Particulate Matter
(P10}
Annual Arithmetic Mean 20pgim3 Mo data avalable
| _ 24 hour 35pgim3 Mo data avalable
Fine Particulate
Matter [PM2.5)
Annual Arithmetic Mean | 15.0pgim3 12patm3 N7pgim Source: EPA 2008-2010 Design Yalue. Met MAAGE
. 1Hour 35 ppm (40 mgim3) 20 ppm (23 mgim3) 27ppm Source: EFA 2008-2010 Design Yalue
Carbon Monoszide
(co)
2 Hour 9 ppm (10 mgimiz) 4.0 ppm [10mgim3) 14 ppm Source: EPA 2008-2010 Design Yalue, Meets NAAGS
. o 1Hour 0.100 ppm 0.1 ppm (329 pgim) 0.052 ppm Source: EPA 2008-2010 Design Yalue
Nitrogen Diozide
(ND2)
Annual Arithmetic Mean | 0.053 ppm (100 gfm3) 0.030 ppm (57 pgim3) 0.013 ppm Source: EF'A 2008-2010 Design Yalue
1Hour S ppb 0.26 ppm (6550 9/m3] 2000 Source: EPA 2008-2010 Design Yalue
PR
Sulfur Diozide (S02) |24 Howr 0.4 ppm (365 gim3) 0.04 ppm (105 pgim3] 0.007 ppm Source: EFA 2008-2010 Design Yalue
Annual Arithmetic Mean | 0.03 ppm (30 pgim3) 0.00213 ppm Source: EPA 2008-2010 Design Yalue
Lead 30 Day Average 15pgim3 Mo data available
Calendar Guarter 15pgim3 Mo data avallable
Fiolling 3 Month Average | 0.5ugim3 Ma data avalable
Sulphates 24 hour 28 pgim3 Mo data avalable
Hydrogen Sulfide 1Hour 0.03 ppm [42pgims3) Mo data avalable
¥inyl Chloride 24 Hour 0.01ppm [26 pgm3) M data avalable
Zone 1 Highest Potential
Zone 2 Moderate H Prediteted ave. indoar 1adon sereening leusl batween
Radan Fotential 2 and 4pCil. (zane 2) Saurce: EPA
Zone 3 Low Potential
WERSION 1.0 ansr2om Pagelof1

Instructions Site Anahysis Climate Analysis | Ambient Outdoor Air Quality %2 |_!




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

Fi

W
]
Cc

i \ hittp:j v surveymonkey . com/s. aspx7sm=EBAGGYLALIW 2 MOyiyx4Q%3d%3d vl *2|| % .

ile  Edit  View Favorites  Tools  Help

=
Entertainment

& [ Client Sustainahlity Survey w1

lient Sustainablity Survey_v1

| — [ 12% |

1. List any corporate/public agency sustainability policies that need to be considered in the design of this project.

2. Who are the key stakeholders in your company/agency that should be involved in the Sustainability discussions/charrettes/workshops? (e.g. tenants, building el
division/agency leaders, etc.)

3. What is the expected life span for the project?

4. How would you best characterize the project's sustainability goals?

J Embrace sustainability sufficiently to comply with the code requirements for permitting
Embrace sustainability sufficiently to facilitate expedited permitting {where this is available)
J IMaximize sustainability within the limits of the project budget.
Embrace sustainability to achieve a green building rating certification

Embrace sustainability to maximize the project's sustainability potential

J Other

o

. How would you best describe the project’s sustainability goals form an initial capital cost perspective?

J Lowest capital cost is primary driver
J Achieve sustainable design enhancements within a given internal rate of return {IRR) framework
J Achieve current industry best practices for sustainability

J Exceed current industry best practices for sustainability.

. Fully optimize the sustainahility potential




ecoCharrette 1: Project Sustainability Goals and Metrics

* Integrate with
Design Charrette

* Project Sustainability
Goals

- Overall Goals

4. Elements

- Project
Ed Goals Friority| # Goals Priority [ 1t Goals Priarity % Goals Priarity
Component Goals [ 1 1 1
2 2 2 2
- Energy
- Water
- People
- Elements
Mletrics
M t H 1 XXX Improvement AZHRAE 301 1 XXX Indaar Patable Water Reduckion 1 W% Low or Ma YOO Emitting Materialz 1 1HEX an-sike renewables
- e rICS 2 XX Improvement CAT24 2 % Outdoor Potable 'Water Reduction 2 1 Construction waste Reoycled
F X8 Tonnes Greenhouse Gas Reduckion F P XNE Process Water Use Reduckion 3 xaEMaterial Recycled Content
- 1 1 4 :Rencwable Energy XX% of Annual Eldg. Encrge Cd & £ XX% Stormwater Runoff Beduction 4 i Regional Makerials
G ree n B u I |d I ng 5 :EBuilding Energy Star Rating 5 iXxX Zustainably Harvested Wood
1 & P wizq.fr, Electric Lighting Design Density & % Rapidly Renewable Materialz
Ratlng SyStem T i xxk Material Reuse
& % Materialz with LCA dats
Green Building Rating System
LEED Living Building challenge EREEAM Green Guide far Healtheare
Certified
Filver
Gold
Platinum

tructions | Sustainability Goals and Metric < Project Team . ¥ [N




ecoCharrette 2: ecoStandard and ecoCertified Charrette

* Integrate with
Design Charrette

* Four Components
- Energy
- Water
- People
- Elements

* Integrative

» Key Stakeholders

:::::::::

» Digital & Live

* Vote

FRODUCTIOH

1 Energy - 2 Water . 3 People .~ 4 Elements %3 I




ecoProduct Selector

* 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

1. PRODUCT INFORMATION 2.

PRODUCT REQUIREMENTS

Certifications

Single
Attribute

Multiple
Attribute

Certifications

Second

HPD

Health Product
Declaration

EPD

Environmental
Product Declaration

W, } IﬁBuﬂdlngGreen com oo’ Gown oo NE A
Bl ’ T ) s
green#wizar 0 T & @m

3. PRODUCT ATTRIBUTES

4. PRODUCT CERTIFICATIONS

JURISDICTION

- S UStaI nable P rod uCtS SPECIFICATION TITLE PRODUCT ID

AAECOM ecoSYSTEM RANKING

INDOOR AIR QUALITY

SUSTAINABLE PRODUCTS

INDOOR AIR QUALITY + SUSTAINABLE PRODUCTS.

Section

Number |Section Name

e Product Certifications

ecoGentfi

ied

Liing Building

- Indoor Air Quality

[0z 0000

- Sustainable Products

(92 0000
 E—
[o3

ecoProduct Selactor 7




ENERGY FLOW DIAGRAM

PERFORMANCE INDICATORS

m m v Reductic
2.7 kBtu/sq ft 2.1 GPD/Person 0% 20% 0% 60X RO 100%

O% 0% 4% G0N 8O% 100K

AJ EAL B Sl e

Smarter Cities: Smarter Buildings Appendix F ~ Energy Flow Diagrams

Energy & Water

@ LEED-NC

EA2 I@maﬂ

« Conceptual Energy Analysis
- Gives preliminary energy

FEDERAL MANDATES

performance figures eisa score: 53.9% (39
23 complian!
" | : - EPAct pliant 0
fNMGVUSf
« Conceptual Water Balance Analysis R it 86.5xwsat
- Gives prelimiqary water g g 25
performance figures
SreasqniemE
Ft Irwin Health Care Facility
) Feirwin, CA Ft Irwin Health Care Facility
+ Daylight Model St b Option C Energy Model Flows AZCOM
- An aIyze S pros and cons of Preferred Case Enerav Flow Diagram with 33.400 SF (580 kW) of PV

introducing daylight

Figure 5: Daylight levels at noon March 217




Green Specifications

» 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

Mary Catherine Bunting Center

i

1R TN |
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Comprehensive Product Declarations

Anthony Bernheim, FAIA, LEED Fellow
February 2012




“Red” Lists

CPA-HEN/Pharos

Building

LEED HC
Anti

microbials
PAHS

LBC watch

FAHs, Phenal,

PU, more metals HEED Pilot
& other REACH
chemicals HFR
Arsenic,
penta & More PBTs,
o BF’F‘: ) creosote asthmagens &
orinate :
: endocrine
paraffins s ieree More mutagens, e e
NPEs, MDI, TDI reproductive,
More developmental
US EPA carcinogens & neurotoxicants

25 “Red” List Venn Diagram indicating Multiple Organizations’ Chemicals of Concern (Healthy Building Network).



Smarter Cities: Smarter Buildings

Sustainable Products?

DONT MOVE OR I'LL FILL YOu FULL OF 98% LEAD,
1% ANTIMONY, 0-75% SILVER. & 200 PPM NICKEL , WiTH
\ TRACE AMOUNTS OF COBALT, AND OTHER. COMPONENTS

N\ BELW THOR RESPECTIVE DETECTON Lmms !/

e |




Environmental Product Declaration

ENVIRONMENTAL PrODUCT DECLARATION

CARPET TiLE: GLASBAC’RE, TYPE 6 NYLON

INTERFACEFLOR

MODULAR CARPET TILE WITH GLASBAC®RE BACKING & rrA
SOLLITION DYED TYPE 6 NYLON IS‘ eﬁ D - g
“ -A__

Environmental Product Declaration
In accordance with I1SO 14025

' n_o - T e

THEﬁ'REEN

InterfaceFLOR

For more information visit
www.interfaceflor.com

@

CertainTeed School
Board Mineral Fiber

_ _ Ceiling Panels
Moduiar carpet tile made with post-consumer content non-virgin backing and 100% _ N
recycled content type 6 nylon, including post-consumer and post-industrial material. The Green Sta ndard Environmental Product Declaration System

CERTIFIED

ENVIRONMENTA.
PROCUCT DECLARATION

www.TheGreenStandard.org Declaration Number: TGS-1020913-0811-A

27  Mary Catherine Bunting Center AECOM



Smarter Cities: Smarter Buildings

Comprehensive Product Declarations




Health Product Declaration

1) Product Descripticn

1.1 Name & IDs | Tuff Stuff X42, product SKU SB4353 14 MasterFormat | 09 9600
1.2 | Manufacturer | Ajax Manufacturing 1.5 [ Declaration Date | June @, 2011
13 Description | High performance coating designed for painting bath stall walls and other wet surfaces.

2) Preduct Contents Disclosure

21 | Intentionally added dizclosure level 94 | percentof intentionally added contentis fully disclosed (100 percentis ideal).
22 | All known residuals diaclosedto x| 100 ppm 1000 ppm As required on MSDS Other | | Mot disclosed
23 | Allingredients are assessed againstthe HPD Priority lista | x| High hazard lists ¥ | Precautionary lists ¥ | Building Certification lists
24 | (A) Name (Blldentifier | (C)% | (D)Health Hazard Warnings & Certification Lists EEI.’ Lﬂann {G)Role
25 Etﬁzﬁgin’z%?-w 1675-54-3 | 58% | Category 2 - Some evidence of biological activity related to endocrine disruption (EUED) | Ne | No | resin
Cancar and Make reproductive toxicity (Prop §5)
26 | Phenyl Glycidyl Ether 122-60-1 16% | R3T Irritating to respiratory system, R53 May cause long-term adverse effects in the Mo | No diluent
aquatic environment and H341 Suspected of causing genetic defects (EU R-Phrases)

Alkyl {C12, C14) - N No warnings found viscosity
27 RRED - ¥

Glycidyl Ether B809-97-2 | 10% Green Screen Benchmark 3 (see Notes) No No reduoer

) Mot Category 1 Evidence of endocrine disruption activity (EU ED) flame

28

ot disclosed discozed | ° | Very toxic to aquatic organisms and possibie risk of impaired fertiity (EU R-Phraes) No 1 No 1 rotargant
240 | Siler T440-27-4 2% | Nowarnings found No | Yes | anfimicrobial

Big(2- 000
211 | (gdimethylaming)ethyl) 033-52-3 {p;n:u Mo warnings found No | No catalyst

ether
543 | Allingredients to be screened against chemicals listed on any of the Heatth Product Declaration Priority lists at www. hpdworkinggroup, org/prioritylists
' RC = Recycled Content: PC-Post Consumer Pl = Post Industrial Nano = comprised of nanoscale particles or nanotechnology
214 | TotalVolatile Organic Compound Content (A) I.'lateria|| 30 g/ ‘ [B) Regulatery | 50 g/l | [C) Total incl. EPA exempt | &7 g/l | (D)0 VOCtints? |
3) Product Testing & Certifications

{A) Standard or i (C) | (D)Test/ (E) o (G) Applicable |  (H)
Type Certification (B) Certifier/Laboratory | . | Cort Date | Expires | (F)Certificate URL Facilites | CDPH
- Indoor Advantage Scientific Certifications . o - www scscertified.comipr | Smithville TX

3 5 010 | 61020 - . .

Ll Gold (Residential) | Systems / Berkeley Analyic | |0 | 122010\ S22\ cieicent pafsiAisx010 | Jonesdie OK | o
3.2 | VOC content SCACMD Rule 1113 | Seff-declared by manufacturer | First | 411/2008 A iA, All
33 | Recycled content NIA NiA MiA MiA NIA MiA NiA

T Cradle to Cradle Cradle to Cradle Product ] it | mninn www.cradleZeradisicerts/

34 | Other certification Silver Innovation Institute Third W20 | IBW2012 0173456 pdf All

Certifying Party: First: Manufacturer's seff-declaration; Second: Verification by trade association or other interested party; Third: Verification by independent certifier (ideal)

Applicable facilities: Manufacturing sites to which testing applies  CDPH: VOC emissions cartification is per COPH Standard Method V1.1
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Greentech + Cleantech

3 — . T S e w T T W

I Anthony Bernheim, FAIA, LEED Fellow
February 2012

N232 Collaborative Support Facility, Moffett Field, U.S.A.
Targeted LEED NC2.2 Platinum



SE RI ous ContactUs | 800-797-8159 |  SeriousEnergy Manager Login Q

PRODUCTS | SOFTWARE & SERVICES | FINANCING | OUR COMPANY | MEDIA | BLOG

Serious Energy Blog: Get Serious About Our Buildings

Harme = BI

kins - Serious Energy Expands Hext Generation Building Energy Optimization Services with Opening N ¥-IIG1

N ext Gen e r ati O n I n tel | i g en t B u i | d i n g Serious Energy Expands Next Generation Building

Energy Optimization Services with Opening of
Energy Control Center

Bl () CFEman  (EjeRinT

SERIOUS CHANNELS

B seiious Buildings

B Energy Management

£, by Valerie Jen on 2 Sep 28 in Energy Management Software News
Provides round-the-ciock support to help facility teams execute energy savings opportunities (g weet T8 windows & Glass
and gain peace of mind knowing their buiidings and systems are constantly optimized
™ + o Acoustics
] ( 1 r\ﬁ Sunnyvale, CA - September 28, 2011 - Serious Energy today announced the opening of its k|
| state-ofthe-art Energy Control Center (ECC) and fully managed services as a next step in its strategy to .
increase the value of commercial 1eal estate via SeriousEnergy Manager, its cloud-based, multi- [ Tech Resources
application building energy optimization platform. Staffed by a team of energy analysts, the Serious ECC
pravides round-the clock building energy monitoring and analysis, as well as optional automated control Serious News
services to commercial building owners and operators utilizing SeriousEnergy Manager. The ECC is
— located at Serious Eneragy's headquarter offices in Sunnyvale, C a. W Serious Tag List
o RS S = From the ECC, Serious Energy experts provide 247 -
. managerrent of erergy saving opporunities identified through 2.1 About This Blog

SeriousEnergy Manager's reaktime Savings Cppertunities
Reparts. Custom levels of managed sewices ensure that
customers bengfit from the latest in building energy best Serious Tag Cloud
practices to maximize ongaing savings and building system

performance. Customers gain peace of mind knowing their f f )
buildings are optimized every hour, every day for prolonged VIdEOCle serious ENETGY
asset lifetime and sustained energy savings efficient buildings senous czpra

"W have custemers whass ensrgy management needs span  T€STAENtAl WINAOWS saen sencois

the entire spectrum,” explained Kevin Surace, CEO, Serious quietseal soundproofing glue IWindow diy projects
eneray rekrofit sustsinability high r-value

ABOUT SOLADIGM

"o docinned the FOM far ramnanies that want 1n

INVESTOR
INFORMATION

CAREERS

CONTACT

SOLADIGM DYNAMIC GLASS

INSDESCIENERGY  CUSTOMERS  CAREERS

& RO .
= Howe we doit
over 29 years of —
& " - iRLx
PHASECHANGE quality thermal retention Solutions - Ielger Refo-commissoniog™ cvia i i e
gy building, inciuding the level of automation, fracking and conirol software, High-touch Services.
mechanical systems, connectiiy, and

Home About Us Products Applications FAQ Certific

ons  Installation ~ News&Iinfo  Contact Us

M27 bioPCmat™
Sibmitel Form | Apol

bioPCmat™ is one of our lowest cost products. Even with the lower volume of phase change material, it still packs a

agentto identifyan
¥ savings. Wi full v

M27 BioPCM™
M51 BioPCM™
M91 BioPCM™

punch when it comes to energy savings. This product is equivalent to having a 27 Btu air conditioner or heater placed

in every square foot of wall and ceiling space in which it is installed. This product aids in cooling and heating your paradigm shif on mair

atopbmal performance on a justin-time ratherthan on

structure while saving precious money in the process.

»  PressReleases ac S RCxen
tracking tool to establ
and verfy energy
implement




Armstrong DC FlexZone™ Grid

DC Power for DC-based
Devices -LED Lighting!

Safe, Low Voltage DC

Low Voltage DC “Power
Outlets” in the Ceiling
Plane

(Armstrong’


http://www.armstrong.com/dcflexzone

DC FlexZone Part of “Delivery Infrastructure”

in Open Standards-Based DC Power Distribution

(Armstrong

C _.N ') NEXTEK

LEVIT&

OSRAM
SYLVANIA

Vision: DC Microgrids Throughout Buildings

Occupied Space Data @

Centers

<SAcuityBrands.

PHILIPS =_.TE

connectivity

EMERSON
Network Power

Building

Microgrids

Juniper
Olegrand

() BOSCH
lewison

Johnson 7})1(,
* Controls
Building

Services Outdoor

Copyright ©2010 EMerge Alliance. All rights reserved

Armstrong is a Founding
ember of the 80+
embers in EMerge

Alliance

NWW.EMergeAlliance.org

7
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l’l”lll Y2224 l’l’llll'l 1/
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Wz Optional On-Site "l’

- DC Power 77774
772
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http://www.emergealliance.org/

Electro-Chromatic Glazing: Phase Change Tintable

Clear State

— —

SageGlass IGU
framed into
a window

Interior
of building- _

" Surface 4

Sage  Glass

Surface 3

SageGlass IGU

| SageGlass coating

3ur1|i9ht

Exterior
of building

Surface 1

34  Sage Electrochromatics



Electro-Chromatic Glazing: Phase Change Tintable

Tinted State SageGlass IGU

| SageGlass coating

SageGlass IGU
framed into
a window

Exterior
of building

Interior
of building. _

Surface 3
Surface 2
Surface 1

" Surface 4

Sage  Glass

35 Sage Electrochromatics AECOM
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Integrated Lighting Solutions

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



Smarter Cities: Smarter Buildings

Integrated Lighting Solutions

_

Q T A i S
Low—voltage 1 Redwood Englne 3 Redwood Adapter
DC Cablmg 2 Redwood Wall Switch 4 LED light fixture

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



Net Zero Energy Buildings

B i
Building as*€nergy
By load shifting and intelligently adjusting Storage

interior temperatures, BuildinglQ optimizes
HVAC operations, balancing :

sreduced energy usage/cost
*maintained or improved occupant comfort
*maximized DR event performance

'C;J solar

In net zero buildings this
strategy:

suses the building’s thermal mass as
energy storage to balance volatile
renewable sources

forecasts and adjusts timing of peak 7 wind

HVAC loads to match renewable power

supply @ /f‘ - \

Ice storage
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Smarter Cities: Smarter Buildings
Levelized District Optimization for Net Zero Energy Cities

/ Net Zero NOC

Use predictive energy optimization = _—— Portfolio/Campus
. . T Energy Management
In 2 ways: "‘?:ﬁ

f Mﬁ?— Facility-level

« At District Level: DemandCenterlQ 7 - Predictive Energy
and ManagerlQ form a Net Zero NOC fy' y Optimjzation
that: = e

« predicts and analyzes DR capacity and

energy storage capacity to aggregate

« electronically dispatches DR using
OpenADR.

- At Facilities level: BuildinglQ:
provide operational and analytical oversight

on entire portfolio and campus — from
predictive, real-time, historical perspectives.

Rolling Optimized Reserves

o Target o
Block of building Usage and Block of building

Ioac_zls_bef_ore Demand ceiling B 'Ioads a_fter

({7 suildinaiq



Intelligent Building Technology Adoption

* 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

Technology Adoption Lifecycle (TALC)

JuwasO oax-

Techie Visionaries Pragmatists  Mid-majority - Conservalives Skeptics
“it's cool® “let's be with a Move with
ahead" problem herd (e.g. IT)
Product Generic Incomplete Expected Easy Plug-in Augmented Assimilated
Type: MNew Whole Solution
Category Product

‘Inside the Tornado” Geoffrey A. Moore and “The Chasm Companion” Paul Wiefels
Image wsed with permissicon of the Oitawa Centre for Research and Innovation
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