Delivering Net Zero
Energy Buildings

... for zero cost increase?

Ed Garrod

Principal
ed.garrod@elementaconsulting.com
Nathan Millar

Associate Principal
nathan.millar@elementaconsulting.com

elementa

Member of Integral Group

ADVANCI NG » Business ¢ | City States & Regions évrg%?
NET ZERO INTEGRAL GROUP COUNGL

Global engineering firm

A Tenant

Company drive to build high performance buildings that respect and enrich
the earth. Have designed over 100 net zero energy projects including 10
projects completed that have gone through certification and verification
pathways.

Commit

Committed to occupying only net zero Scope 1 and 2 carbon assets
by 2030 with an accelerated target of 2020; and aspirational target
for zero carbon emissions from operational waste, water, business
flights, and employee commute by 2030.

Disclose

Disclose social and environmental metrics through an annual report
which includes: environmental footprint, equity & diversity, health &

well-being, education & impact.

Act

Implement ongoing energy efficiency upgrades across tenancies
and work with landlords on renewable energy procurements.

Verify

Verify our annual Corporate Social and Environment Responsibility
(CSER) report by 2020 to ensure integrity and alignment with our
goals and commitments.

Advocate

16 offices / Provide a net zero pathway for every design project undertaken by
: 2020 and only work on net zero carbon buildings by 2030.

3.4 100 |N*

1.7 1CO e portfolio
carbon emissions

500 employees

4 countries of operation a member of four GBCs globally
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- everywhere is the sam?



Latest CO, reading 4 1 2 60 p p m ‘

May 15, 2015 h
Ice—core data before 1958. Mauna Loa data after 1958. ..l'
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Sick Planet Earth with no Planet B
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Net Zero
Projects aren’t
built because
they save on

energy costs

*but it helps



Reasons to be
Optimistic



We're Well Past the Bleeding Edge

find out what works + do it again
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More Achievable.

IDeAs HQ Packard
Foundation
10,000 SQFT 49,000 SQFT
Retrofit New Build
Office Office
2007 2012
Passive + Passive +
GSHP + DOAS +
Radiant Chilled Beam
Market Cost + Institutional
PV Grants

First Certified ILFI Net

2012 ENR - Best
Zero Energy Builidng

Green Project
2013 ASHRAE
Technology Award
First Place 2013

Exploratorium

210,000 SQFT
New Build
Museum

2013

Baywater Cooling
+ Radiant

Museum +
PPP $10m

2014 Honor Award
Energy +
Sustainability, AIA SF
Chapter
2014 ULI
Global Awards for
Excellence

J Craig Venter
Institute

45,000 SQFT
New Build
Laboratory

2013

DC Vvent +
Chilled Beam

Laboratory

2015 Architizer A+
Awards —
Architecture +
Sustainability Award

DPR

22,000 SQFT
Retrofit
Office

2014

Passive +
Roof Top Unit

Market Cost

2014 ENR California
Project of the Year
2014 ENR California
Best Green Project

Indio Way

32,000 SQFT
Retrofit
Office

2015

Passive +
Roof Top Unit

Market Cost

2015 Silicon Valley
Business Journal
Best Reuse/Rehab

Affordable. Comfortable Elegant Integrated Slmple
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Mathilda
Avenue

30,000 SQFT
Retrofit
Office

2015

Passive +
Roof Top Unit

Market Cost +
PV Grants

2015 Silicon Valley
Business Journal
Green Project of the
Year



Net Zero Energy Buildings are possible, and needn’t cost more

Baseline - Business as Usual [\| O Ionger fit fOr' pu rpose

50% less demand - passive design + behaviour change Freel
eliminate the need for systems wherever possible

x2 efficiency to systems that
are mostly off and switch fuels LOW to N 0 COSt

100% bl .
I .Netz"erfo”ﬁﬁfrgye $ Tumbling
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Essential Need for Integrated Design
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Costs Optimised by Collaboration and Whole Systems Thinking

Understand the Embed the Net Come Understand the Model the Whole
Imperative Zero Goal Together Context Building
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Disclose Fine Tune Commission Integrate Test + Incorporate
Performance to Zero for Zero Renewables Efficiency Strategies
On-site
Off-site

Offset



Embed Net Zero at Day One Understand the

Imperative
i

Early + Targeted

Embed the Net
Zero Goal

©)

Come Together
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Get Everyone On Board © Understand the

Imperative
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Work Out Which Levers to Pull © Understand the

Imperative
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@ Embed the Net
Zero Goal
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Understand When Your Bmldmg Will be Used © Understand the
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Drive the Plug Loads Down - Design for 2020 not 1990

Packard Foundation— Plug Load Reduction

3B%s
Reduction

Today's iMac uses (L9 watt of electricity in sleep mode.

That's 97 percent less than the first iMac CUI'TE At Recnmmended
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Look for Opportunities to Share Energy @ Understand the

Context
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Test + Incorporate Strategies
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Find What Works For Your Building’s Skin

10:0%
. 80% Cost Transier
&~
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O ao% Architectural
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Structural
(%
Active Building Passive Building
Systems Systems
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Rethink How Your Building Breathes © Understand the

‘ Context

© Model the Whole

Bu'lding/iﬂ%

@ Test + Incorporate
Efficiency Strategies
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Integrate
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Offset
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Safe - Smart - Efficient



Test + Incorporate Strategies

Vlsuallzatlon helps us make the case for value added
by integration of structure, skin and services
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Harness Your Own Energy @ Understand the

Context

© Model the Whole

Building/_'i?'
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source |t from Further Afield - PPAs below $0.05/kWh o understand the

Context
Price of a solar panel per watt Global solar panel installations
w -
g0 | || swonos | ||| | | | ; ﬁ4 B92 Mw 70,000
|
100 I 60,000
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Energy Storage Costs down 80%

Figure 1. Lithium-lon battery prices fell 80% from 2010-2017 ($/kWh)

$£1.200
£1.000
£1.000
$800
$800
8642

35949

$o00

3400

1200
50 _
2010 2011 2012 2013

Source: Bloomberg New Energy Finance, Lithium-ion Battery Price Survey
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Making Grid Storage Cheaper Than New Power Plants o undersiand the

Context

@ Test+Incorporate
Efficiency Strategies
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Grids Decarbonise - but demand still has to fall

% of Electricity Generated by Coal 1987-2015
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https://data.worldbank.org/

Commission + Fine Tune to Zero Commission for Zero

Fine Tune to Zero
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Embrace Operational Data + Occupant Interaction  © commission for zero

Big data platform

OTHER INFLTS

sensor network
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Disclose Performance
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Powering positive change

“The business model proves you are $2 million better from doing
it this way if you sold it,” Bates said. “If you don’t sell it, it pays

for itself in 3-4 months. It’'s a pretty strong economic case for a
building of this size.”
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The figures
really hit home
when we talk
about people




I, csha Eizner

Benchmark March 2014 Air-conditioned Piotrek Chuchia
£45,000 employee cost
£28.45/Sq m/yr 1 person per 10 sgm

£4,500/sgm/yr
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Integrated

Sick Lighting

0

Team Turnover Days _ / 4.65%
see - 0.45%

ote O Daylight £2.9m

\ Enhanced £0'9m
547 50% 6.5 \\ /, Ventilation £3.8m

£37,000 days 0.5% p.a.

ea. raeed ':::r:& Radiant
- 45% e £37 000
’

1::\:::::::11\ Comfort
BRRATNATC L
energy bonus ‘-‘.

. : from 70% _—
Potential Health + Wellbeing _ \\ E=
Performance Enhancement savings Q>

Low-end results from studies
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Net Zero + 20% higher satisfaction levels

Very 5 100%
Satisfied 94% 94%
89% 87% 88% 859 89% 90%
83% °
80%
73% 73% 73% 72%
66% 70%
60%
50%
Neutral
40%
30%
20%
10%
0%
Very General General Office Layout  Office Thermal  Air Quality Lighting Acoustic Cleanliness +
Dissatisfied  satisfaction - Satisfaction - Furnishings Comfort Quality Maintenance

Building  Workplace
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NORTH-WEST LEVEL 9 - SHADING OPTIMISATION

422

WATTS

PEAK SOLAR LOAD

KILOWATT-HOURS

CUMULATIVE SOLAR LOAD

December

BASELINE COMPARISON

There are several key differences between the SD and DD
designs, which have resulted in a reduction in peak solar gain
(-18%) and an increase in cumulative solar gain (+17%).

The first significant change is the profile of the planter box
focated at Level 10. The Schematic Design model indicated a
planter box of greater depth, while the Detailed Design model
indicated a planter box with a raked profile, which reduces the
level of shading at the glass. This change is likely responsible
for the increase in cumulative solar load

The second significant change is the increase in the number
of shading fins directly in front of the glazing. In Schematic
Design, two shading fins were positioned above the glazing,
while the proposed shading features four fins positioned in

front of the glazing. This change is likely responsible for the
reduction in peak solar gain.

KEY OUTCOME

Due to the negligible increase in peak solar gain, a parametric
analysis has not been performed for this space.

Building skins that work for patients and
rotect the building from climatic extremes

e
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WATTS

PEAK SOLAR LOAD

KILOWATT-HOURS

CUMULATIVE SOLAR LOAD







Challenge the code: hospital rooms can breathe

Perki:n_?;_# Will - Spaulding - --—M




Daily Outdoor/Indoor Temperature (16th-22nd of September)
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And backup power fuel reserve lasts 4.4 x longer

(%]

0
Thu, 16/Sep Fri, 17/Sep Sat, 18/Sep Sun, 19/Sep Mon, 20/Sep Tue, 21/Sep Wed, 22/Sep

= External Dry-bulb Temperature Closed Windows === (Qpenable Windows

What happens if power is cut during the peak of summer?



Hackbridge Primary School, London
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Fight Iinfe:  To, From & Arcund KMaps  Shop, Dine & RBelax Sendces & Amenitics o EE -

ﬂl’mllmnmpm 2 7ero Net Frermgy de

Zero Net Energy

Chenddew

Char Climale Slory

Your Tourney
Facts & Figures
£0T0 Net Encrgy
Lero Wasle
Fero Carbon
Transt First

Healthy Bulldings & People

Yuater Conservation

AL SHD, every kilowall of energy used Tor cur guest’s journey is 3 combination ol electhicily (330 OWh), supplied ermissions-Tres

3 Blodhvwersity & RBesllienors
grecnhouse gas (GHG) from the San Frandisco Public Uilties Commisslon's Hetch Hetchy Hydroedzctric Systom, or natural gas

~t

Net Zero Public Commitmen
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Everything Works Together

Radiant Tubing
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“This project was successful because the
team worked together towards common
goal. SFO decided early on that they wanted
a ZNE building, and the architects,
contractor, and engineers all pushed to
reach this commitment.”

Noah Zallen, Integral Project Manager



Finally:
Some Reasons to be Careful....



Let’s burn lots and lots of wood.....?




;Contributes to Air Quality like this: London 2015
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Switching to biofuels...... destroys rainforests
33.2%

Palm oil

5.9%

Soya oil

1.5%

Sunflower oil

0.8%: Other

58.5%

Rapeseed oil 2 "
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UK EV Charglng ant|C|pated to add 3.5 GW to peak demand
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