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SUPPORTING THE

Class summary DESIGN-LED REVOLUTION

This session offers an opportunity for discussion about how the next
40 years impact the future of humanity more than any before. It will
survey solutions that are on the path to net zero carbon and how
they were created from the people making them. Hear from a
futurism expert on the imperatives and opportunities in designing for
ZEero.
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Key learning objectives DESIGN-LED REVOLUTION

At the end of this class, you will be able to:

= See the connection between design and the impact it can have on the
world’s most pressing challenges

= Understand how technology and revolutionary mindsets are now
converging, empowering designers everywhere to create solutions

= Understand the core principles of future-relevant design: impact modeling,
rapid iteration, massive collaboration

= Understand the importance of embracing the world’s constraints, and how
this creates focus and potential to solve epic challenges

= Understand the business opportunities in designing for zero
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Reaching the 2°C Carbon Budget

Business as Usual carbon emissions in GtC/year

18 -
16 -
14
12
10
8
6 800 GtC (> 66%) in 2032
4 840 GtC (> 50%) in 2035
> 531 GtCin 2011 880 GtC (> 33%) in 2037
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Note: the % in brackets are the chances of limiting warming to 2°C

Data: Budget - IPCC WGI ARS. Historical - Global Carbon Project ) .
Note: assumes limited further non-CO2 forcings as per RCP 2.6 shrinkthatfootprint.com



The 2°C Carbon Budget and Emissions Growth

Annual global carbon emissions GtC by yearly emissions growth rate
a) Growing at 2%/year we hit the 2 °C (> 50%) budget in 2035
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b) With constant 2011 emissions we hit the 2 °C (> 50%) budget in 2041
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<) Declining at 2%/year we hit the 2 °C (> 50%) budget in 2058
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d) Declining at 3.5%/year we avoid the 2 °C (> 50%) limit narrowly

o ' ' ' '
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e) If we wait till 2020 to begin annual reductions of 6%/yr are required
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» Historical " > 66% - > 50% -m > 33%
Note: the % is the chances of limiting warming to 2°C

Data: Budget - IPCC WG ARS. Historical - Global Carbon Project
Note: assumes limited non-CO2 forcing changes (RCP 2.6) shrinkthatfootprint.com
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Revolutionary Engineering —! T

imagine | accelerate | perform |
sustain

JOHN ANDARY, PE, LEED AP
Principal :: Bioclimatic Design Leader
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BALANCING THE ENERGY BUDGET

PV Production

Energy

Used Produced

Best Practice Range
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Domestic Hot Water
Ext Lighting
Lighting

HVAC

Plug Loads

Standard Practice
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Energy Use Intensity (EUI)
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EUI (btu/sf/yr)
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ZERO ENERGY OPTIONS

M Energy Consumed

B Renewable Energy Produced On Site
B Renewable Energy Produced Off Site
ZEC NZE

CODE NZR NZE / PPA CN
Net Zero Ready Zero Energy Cost Net Zero Energy Net Zero Energy Carbon Neutral
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INTEGRAL GROUP SAN JOSE OFFICE :: EHDD ARCHITECTURE
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MEASURED + VERIFIED

NREL RESEARCH SUPPORT FACILITY :: RNL DESIGN
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Manual & Automated

/

Transpired
Collector

Sl Pre-cost Sandwich Panel:
3* Concrete
2" Rigid Insulation
6" Concrete

NREL RESEARCH SUPPORT FACILITY :: RNL DESIGN
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HIGH PERFORMANCE ENVELOPE
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DAYLIGHTING DESIGN
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PASSIVE THERMAL COMFORT




INTEGRATED ROOF PLANNING




ACCELERATION + REPLICATION




Revolutionary Engineering —! T
™

Imagine | accelerate | perform | v

sustain

Thank You!
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WORLD CLASS RESEARCH

High Speed Sustainable Manufacturing Institute

Design for Zero and Beyond
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WORLD CLASS RESEARCH
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Design for Zero and Beyond — Manufacturing context
Al 4%@_&?&_m‘l£'&fé

Manufacturing challenge: Zero Carbon per gross value added
www.hssmi.org © 2013



WORLD CLASS RESEARCH

Factory of the future themes

1. Advanced Manufacturing Processes — new
materials or products

2. Adaptive and Smart Manufacturing —
mechatronics, robotics, photonics and monitoring

3. Digital and Virtual Factories — design, layout and
planning

4. Resource Efficient Factories

5. Collaborative and Mobile Enterprises — networked
factories, dynamic supply chain and local support

6. Human-Centred Manufacturing — enhancing the role
of people through integration

/. Customer-Focused Manufacturing — product to
process, innovative services

www.hssmi.org © 2013
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HIGH SPEED
SUSTAINABLE

A WORLD CLASS RESEARCH

Applying Research — putting it all together

Low intensity VIRTUAL AUGMENTED REALITY to Products designed in a
ENGINEERING; greater life train and increase people VIRTUAL TEST and
cycle, lower cost skills and flexibility SPECIFICATION regime

Dynamic RESOURCE =
MONITOR; information on S&eee
energy, vibration and heat §

‘Intelligent products’
with full component
knowledge for the
lifecycle (RFID)

Resilient resources,

components FUEL CELL transit
DESIGNED FOR vehicles used as power
REMANUFACTURE stations to address peak
grid demand
Design Manufacture Use Re-use / Remanufacture

www.hssmi.org © 2013
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Resource Efficiency

WORLD CLASS RESEARCH
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Resource monitoring DRM System
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Design Manufacture Use Re-use / Remanufacture

www.hssmi.org © 2013
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Re-use and Remanufacturing

Mining/materials manufacturing

minhg//collection”
Parts manufacturer

Biochemical ¢ L
feedstock Product manufacturer

! .

Service provider

AL

Biological materials Technical materials

Restoration

Feaga sl o ST » . = % Biogas Cascades
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Anaerobic

digestion/ Collection Collection
composting — l
Extraction of — - N ", :
biochemical : Energy recovery %
feedstock™ : ¢ ‘L ; -
ey o - i Leakage to be minimised
Landfill

Design Manufacture Use Re-use / Remanufacture
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b' new buildings
nNnol iNstitute
RESEARCH REPORT
January 2014

Status

Update: %

A look at the
profects,
policies and
programs
driving zero net
energy
performance

in commercial
buildings

!}/! AUTODESK UNIVERSITY 2014

LN

ZNE Verified
Buildings and Districts

ZNE Emerging
Buildings and Districts

Ultra-low Energy

Buildings
(2012 report used label “ZNE-Capable”)

J
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British Columbia, Canada
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Neighborhood
Mixed Use

National Historic
Site & Campus ¢

over 100k sf
50k-100k sf
25k-50k sf
10k-25k sf
5k-10k sf

1k-5k sf

0 5 10 15 20

" ZNE Verified
B ZNE Emerging

n=108
M AUTODESK UNIVERSITY 2014 A AUTODESK.
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REVIT® 2014 GREEN BUILDING STUDIO
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Building Operational Embodied
Information Energy Energy
Model Model Model
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DESIGN ACADEMY.... DEPARTMENTS LIBRARY COURSES BLOG

Sustainable Design - 4

http://academy.autodesk.com/sustainéI-design

What's New iii\ In the Libra ry WHERE IS CONTENT FROM AUTODESK SUSTAINABILITY
i WORKSHOP?

Find it now =

Sustainable Design Resources

Mr Imagination Videos

Quick, fun, and informative videos introduce
sustainable design strategies and can be
easily used in the classroom.

Content for Educators

Easily incorporate free sustainability materials
into your existing curriculum.

Developed for practicing engineers and advanced students,
these courses can help you confidently get started with
Simulation CFD today. After learning the fundamentals, dive
into common AEC applications like datacenters and HVAC
design.

Cradle to Cradle Design Course

Course from C2C Product Innovation

Institute teaches Cradle to Cradle principles.

m AUTODESK UNIVERSITY 2014 L\ AUTODESK.




SUPPORTING THE

DESIGN-LED REVOLUTION

Ted van der Linden
on Twitter @ tedvanderlinden
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David & Lucile Packard Foundation

LOS ALTOS, CA




Deep Green Contracting:

how we Interface &
collaborate w/ design
partners and new
technologies
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3 DPR PROJECTS / OFFICES o

Phoenix, AZ

Newport Beach, CA

: San Diego, CA
)

20

LOCATIONS



DPR San Diego

33,782 SF, RENOVATION, PV ON ROOF




f

¢
\s W‘ J
&

""
.
[
. mlalt
—
li

/
]

FEEE LA

f

AT

W1

T
@)
-
O
=
A
=
(ol
o
Ll
=
O
=
(ol
_
O
—
=
@)
Z
Ll
o
L
7p)
™M
m
L6
©
<

25
-
D
O

C

al

A

al

O

13



4,000 RENOVAIION, PV ON ROO
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e 0O 0 DPR San Francisco - Building Dashboard® | Lucid Design Group o
< | > l = IIQ H IZ.’I [ + & buildingdashboard.com/clients/dpr/sanirancisco/ ' ' 7 C |yReades llo l
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Comparison /D P R

Kilowatt-hours of electricity consumed last week e E T YN

COMPARISONS 1st Floor Break Room Fans 0.60 kWh

End Use Breakdown = > 1st Floor Fan Coil 1-8 0.00 kWh

This grouping includes all monitored areas of 2nd Floor Fan Coil 2-4 0.00 kWh
the building
Period: May 26 - Jun 1 (Last week) 2nd Floor Fan Coil 6 0.00 kWh

233

868 AV Rack 452 kWh

LR,
DPR Office Comparison o 2nd Floor Printer 0.30 kWh

© ¢ 0 0 © ©

Room 117 Printer 29.4 kWh

© © ©

118 kWh

| M | E S

IHITECTURE ¢ DESIGN

[HIFECINKE + OESION.

Introduction Electricity Solar Electric Comparison Green Features Weather

lucid



SOLUTIONS & IMPACTS VARY

RN

Main Sustainabllity Strategies Deployed

Roof Monitors
Operable Windows
Controls System
PV Array (75kW)

Solar Chimney
Operable Windows
PV Array (79kW)

Big Ass Fans

LED Lighting

PV Array (118kW)
Electrochomic
Glass

BMS Controls

Inexpensive

Bldg. Dashboard
Solatubes
Big Ass Fans

Vampire Switch
Solatubes

Bldg. Dashboard
Big Ass Fans

Vampire Switch
Dimmable Lighting
Bldg. Dashboards
Solatubes

Most Impactful

Bldg. Dashboard
Operable Windows
PV Array

Vampire Switch
Big Ass Fans
Solatubes

PV Array

Vampire (Kill)
Switch

Bldg. Dashboard
Solatubes

Big Ass Fans

PV Array
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Session Feedback

* Via the Survey Stations, email or mobile device

= AU 2014 passes given out each day!

= Best to do it right after the session =
= |nstructors see results in real-time
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Autodesk is a registered trademark of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or trademarks belong to their respective holders. Autodesk reserves the right to alter product and services offerings, and specifications and pricing at any time without notice, and is not responsible for typographical or graphical errors that may appear
in this document. © 2013 Autodesk, Inc. All rights reserved.



http://www.autodesk.com/creativecommons

| z S 2

Students, educators, and schools now have

~ FREE access to Autodesk design software &
.| apps.

Download at www.autodesk.com/education

hﬁ-' — =
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Earn your professional Autodesk Certificgti

b

Visit the AU Certification Lab ‘isié*‘
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