Zero Net Energy
Buildings Workshop

June 18, 2015
* Introduction, Purpose, Agenda
- State of Policy
ZNE Tools and Resources




Session Agenda

1:30 - 1:55 (25 min) Introduction/State of Policy Presentation
> Welcome, Participant Introductions & Agenda, Goals of Session - Ralph DiNola, NBI
> State update - Cathy Fogel, CPUC
> State of policy/ZNE buildings - CA & nationally - Ralph DiNola, NBI
1:55-2:20 (25 min) ZNE Tools & Resources Presentation
> 7ZNE Communication Toolkit, Case Studies, Registry, Getting to Zero database, Watchlist - Ralph
DiNola, NBI
2:20 - 2:50 (30 min) Activity
> 7NE Planning Workbook - Ralph DiNola, NBI
> Backcasting & ZNE Activity Planning
2:50 - 3:15 (25 min) Retrofits Case Study
> (Case Study: 435 Indio ZNE Retrofit, Sunnyvale - Kevin Bates, Sharp Development Co.
> Q&A
3:15 - 3:40 (25 min) Policy LG Case Study
> (Case Study: Santa Barbara County ZNE Policies - Roy Hapeman
> Q&A
3:40 - 4:00 (20 min) Q&A and Closing Remarks
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New Buildings Institute

NBI’s mission:

To promote and accelerate the adoption of next
practices for improving energy performance
throughout the built environment

NBI © 2014



NBI...

the virtuous cycle

Thought
Leadership

Research

new buildings
nbl iNnstitute NBI © 2015



)

~ _ Zero Net Energy in CA

energy
upgrade

CALIFORNIA



Zero Net Energy — What is it?

A ZNE building is a highly energy efficient building that produces as
much energy as it consumes through clean, renewable resources

over the course of a year. Also known as Net Zero Energy.
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Marin Country Day School (Photo: Michael David Rose)

energy
upgrade Non-commercial reproduction of this content or use in other materials is allowed.

CALIFORNIA Please cite the source as: “California ZNE Communications Toolkit, July 2013”



Why ZNE?

Makes communities stronger,
resilient and energy independent

Comfortable and productive
environment for working, learning
and living

Optimized building performance

Highest architectural, mechanical,
and environmental leadership

DPR Construction | San Diego, CA

Lower net energy costs and higher
asset value
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upgrade Non-commercial reproduction of this content or use in other materials is allowed.

CALIFORNIA Please cite the source as: “California ZNE Communications Toolkit, July 2013”



Getting to ZNE

1 INTEGRATED
PROCESS

Addressing systems through
integrated design.

Chartwell School | Seaside, CA

2 TECHNOLOGIES and DESIGN STRATEGIES

Efficient Envelope: maximum insulation, super

Daylighting Heat Recovery : :

. s efficient windows, etc.
Lighting Cool Roof _
Hi Rovalus Glazi Radiant Best performing HVAC & water heating systems.

o el =l el Efficient lighting & lighting controls and appliances.
Natural Ventilation Ground Source Heat Pump Monitor and control power consumption
HVAC Underfloor Air Distribution Use sunlight to illuminate the building
Renewable Energy /Displacement Install onsite renewables

energy

de Non-commercial reproduction of this content or use in other materials is allowed.

CALIFORNIA Please cite the source as: “California ZNE Communications Toolkit, July 2013”



Leading by Exam p|e LEED PLATINUM

Packard Foundation 49,000 SQUARE FEET

ZNE PERFORMANCE

* Energy use can be reduced by 65% through
integrated building design and aggressive
reductions in plug loads

* |nnovative use of roof-mounted photovoltaic
panels will offset any energy used

David and Lucille Packard Foundation| LosAltos, CA

= Two daylit office wings with blinds and shades to
control solar heat gain and glare

= Rainwater collected for toilet flushing, irrigation;
stormwater is retained on-site.

= 95% of construction waste recycled/salvaged

ener

grade Non-commercial reproducticn of this content or use in other materials is allowed.
CALIFORNIA Please cite the source as: “California ZNE Communications Toolkit, July 2013”
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- | Status of ZNE: US & CA
Trends & Insights

Ralph DiNola, New Buildings Institute
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NBI Getting to Zero Buildings Database
Search Projects: | | Search | /‘\
2ZNE Verified || ZNE Emerging Net EUI* (kBtuweiyr): | t ] Climate: | - Show Al -

Advanced Buildings

BUILDINGS DATABASE R———

- sglact - v

Building Size (fF): | State or Province:

| Caiiformia
Construction Type: | - select - v

* The Net Encrgy Use Intznsity (LD includes both whle-building energy us

New Buildings Institute is proud to introduce sl et gl
our Getting to Zero Buildings Database. « Project Name Ciy — sae Area  NetEUl

] (KBtuftyr)*

and orrsits rencwabile generatio
indicates

“ 57" Argonne Child Development Center San ca 2 9714
=, Francisco
- Audubon Center at Debs Park LosAngeles  CA 5027 0.00
h Backup Entry- Do Not Publish- IDeAs Z2 Design Facility San Jose ca 6555 061
z A 44; 4
NBI Featured Project Most Recent Featured Views Elioms S Oiioe fnleg & 2 =
Bagatelos Archi | Glass Sy Net Zero Manufacturing Sacramento CA 63001
| Facility
| Bren School of Environmental Science & Management Santa CA 84669 106.71
Barbara
California College of Arts, Montgomery Building San CA 90998
Francisto
Alfred A. Arva) United States Lincoln Heritage Public ZNE Verified
Distriet Courthouse Library: Chrisney Branch S 2 Camegie Institution of Washington Global Ecology Center Stanford CA 10904
merging
Bradshaw Conswruction New Rinker Hall at the University L i
Bullitt Foundation Cascadia Oftica Bullding of Florkia CEVRASNS LI B Cesar Chavez Elementary School LongBeach  CA 69598 33.54
Center Targel New Construction Yale Sculpture Bullding and : . ———
Bullding Type(s): Hery e < -
et Target Energy Upgrade el 3 Challengers Tennis Club for Boys and Girls Los Angeles CA 3498 £0.10
The Absent House: The want to contribute? Submit a . 2
Gross Area: 51,990 i Kohl's Energy Upgrade Ecologlcal House of Puerto Project.
Project scope: . Rico ! Chet Holifield Federal Building Laguna CA 45500 7.25
Completion Date: Apr 2013 — eAs £ Squared Design Resources: Niguel
Facitity il o
Learn more about this project ‘ The Gelting 1o Zero Project o Colorado Court Affordable Housing Santa CA 30150 <E R
Ko saota. Portal s an access polnt 10 f Monica
the U.OI s High Performance i s : 1 2.
Buildings Database. For more Cottage Way Federal Building in in Sacramento, CA Sacramento ca 74217 516
Information on the database -
click here.
S David and Lucile Packard Foundation Los Altos CA 48997 4865

The largest database on ZNE buildings in North America and the only

database searchable by ZNE Status & Energy Performance
http://newbuildings.org/getting-to-zero-buildings-database




40 States with ZNE Buildings
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. States with ZNE Verified Buildings . States with ZNE Emerging Buildings
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. States with only Ultra-low Energy Verified Buildings * States with Reach Code Adopted or in Development
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National Status of ZNE Buildings

RESEARCH REPORT
January 2014

2014

Getting
to Zero
Status

Update:

A look at the

projects,

policies and

programs

. ZNE Emerging driving zero net
Buildings and Districts energy
Ultra-low Energy performance
Buildings in commercial
(2012 report used label “ZNE-Capable”) buildings

ZNE Verified
Buildings and Districts

David and Lucile Packard Foundation, Los Altos, California
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Zero Energy Buildings

2015
2014 ©°
XTI

Interim
Count;

>.,60 191

2012
.

i 2ZNE Verified
Buildings and Districts

.

ZNE Emerging
Buildings and Districts

Ultra-low Energy

Buildings
{not counted in 2015)

b new buildings
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201 List of Zero
Energy Buildings

In 2011 and 2013 N8I conducted resaarch 1o idenafy buidings with targets or actual outoomes of net zor energy. Theae
results were published n ZNE Status Reports”’ by NBl in eardy 2012 and 2014, NBI cortirnues 1o track and documene
buildings with low and rem onergy o support the market and policy intorost in this daga. This 2016 st of buldings & an

Verified Zero Energy Buildings [or Districts| are those with greatly mduced enorgy loads that have been docurmented 1o
have met, over the course of a yoar, all net energy use through onsite renewable sources of enangy. The energy wse of ol fusks
|dectne, ratursl ges, steem, oic.| = courted and offset. Buildings new to the list are in bold ttalice.

Verified Zero Energy Buildings
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California ZNE Watchlist
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CALIFORNIA

Calilornia leads the country in both policy and projects that are laying the pathto a
zero net energy (ZNE) future, California state agencies have adopted goals for 100%
of new and 50% of existing commercial buildings 1o be ZNE by 2030. Leading design
firms and owners have already recognized the real estate and occupancy acdvariages
of these high performance buildings and today California has over 80 commercial
buildings either verilied (18) as ZNE or emerging (34) toward that target

This CA ZNE Watchlist tracks commercial bulldings (including multi-family) based on
Information gatherad by New Buildings Institute (NBI) from multiple sources including
desigrers, owners, utiity programs, private and public organizations, articles, e-news,

research, and commercial real estate professionals. It serves, along with other avallable

ZNE resources!, to support the awareness, acceptance and adoption of ZNE goals
and outcomes throughout Califormia and the nation. Bulldings with ultra-low energy
parformance comparable to ZNE are also included

The graphics below show the trends in location, type and size of the ZME buildings
In California

ZNE and Ultra Low Energy Buildings by Size
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TERMINOLOGY
+ ZNE Buildings:

— ZNE-Verified - 1 year or more of measured energy
data at ZNE performance (renewable energy
generated onsite equals other energy); reviewed by a
third party

— ZNE-Emerging — net zero targets but early in design,
operations or data not yet reviewed

« Ultra-low Energy

— Low-energy building compared to peer energy use. Not currently
targeting net-zero performance through onsite renewables. May be
pursuing ZNE through district or renewable enerqgy credits.

= new buildings
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ZNE and Ultra-Low Buildings are Possible
in Many Building Types Across the US

Small-Med Commercial K-12 Schools
Offices

Environmental Centers Higher Education Government Offices
Institutions

new buildings
nbl institute



Ownership Type

. Public . Private . Non-profits

= new buildings
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Existing Building Renovation

Renovations

24%

New Construction

76%

= new builldings
nbl institute d



18 ZNE Districts

Neighborhood
Mixed Use

National Historic
Site & Campus

= new buildings
nbl institute g



Building Size

B ZNE Verified

100k sf
over 100k s B ZNE Emerging
Y
o 50k-100k sf n=109
(@)]
==,
5 25k-50k sf
j=
M 4ok-25k sf
5k-10k sf
1k-5k sf :
0 5 10 15 20 25
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W)  EducationK-12

Office

— Education-Higher
Other

Multifamily

District

Public Assembly

- Education—General
Retail

Library

Laboratory

Warehouse

Public Order—Safety

Airport

Mixed Use

Office-Other

Building Types

3 10 18 20
. ZNE Verified . ZNE Emerging

29

30

35
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“The study’s central finding
is that ZNE buildings will
be technically feasible for

| | } | e - =
much of California’s new | The Technical Feasibility of
Constructlon market In | Zero Net Energy Buildings in California
December 2012
2020.” |
For Pacific Gas and Electric Company
g;&e 'r::l:: r:Cali'forr'aia Edison
San Diego Gas and Electric Company
Southern California Gas Company
r New buildings
nbl institute 5 N



PV cost trend makes ZNE accessible

R 4

g

a $5 Y o
g Due to Silicon Shortage
£ %4 4
@
e
=]
i+
$2
$1

1985 1986 1987 1983 1589 1990 1991 1992 1993 1954 1995 1996 1997 1958 1959 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Module Pricing Trends 1985-2011

Source: P. Mints, Navigant Solar Services Program, 2011
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Performance Range
(all projects w/ measured performance data)

100
National CBECS average for Commercial Buildings

2
-.t;__ . ® ZNE Verified
§ ° ® U-L Verified
S
W

Avg

40 ) - o ® ZNE Emerging

30 L]

0 10 20 30 40 50 60 70 80 90 n=95
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Richardsville Elementary School

* Bowling Green, KY
e 72,300 SF

e Education K-12

* Completed in 2010
 LEED Gold

e S206/SF

* Warren County
Public Schools

RN ERCEL]

e Sherman Carter Barnhar
Architect

e CMTA, Mechanical
and Electrical

Photo: Sherman.Carter Barnhart

new buildings
n bl iNnstitute NBI © 2015



Richardsville Elementary School

18 1 8 _— 0 Efficiency Measures:
|
o « Ground source heat pump
BUILDING'S RENEWABLE BUILDING'S
TOTAL EUI PRODUCTION EUI NET EUI . DO A S
Site Energy Use Index (EUI) kBtwst/yr o C02 Se nSO r.S

SRR £, [
ﬂ - Daylighting

_ 2120

Nat. avg. Schools =
EUI (CBECS)

Ultra-low
Energy Bldg.
Richardsville
Bldg. Total EUI
Richardsville
Bldg. Net EUI

High performance lighting
system with controls

EMS & Energy Dashboard

Photo: Sherman Carter Barnhart
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Ultra-low Energy
Technologies and Strategies

* Ground Source Heat Pumps

* Ventilation: Natural, Dedicated Outdoor Air Systems (DOAS), Demand
Control Ventilation (DCV)

* Highly Efficient Thermal Envelope

* Building Orientation & Glazing ratio
* Solar Control - shading

* Daylighting Access and Controls

* Energy Management Systems

* Building Dashboards

NASA Sustainability Base, CA

i i i : Courtesy: Cesar Rubio Photography,
* Radiant Heating / Cooling & Chilled Beams SO T aTEY

* Plugload Reductions

* Energy Recover Systems

new buildings
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Challenges

- Data Gathering
- PV delayed due to cost

* Projects not occupied or
operated as modeled

« (Getting the metering right

« Commissioning — new
form of ZNE Cx

 Fear of disclosure - ZNE
seen as an end-all

Definitions™

new buildings |
nbl institute NBI © 2015



ZERO NET ENERGY BUILDINGS IN
CALIFORNIA:
COMMERCIAL BUILDINGS

| ST
i e

DPR Construction San Bacon St. Offices, SDG&E & SMUD East Campus
Diego Corporate Office Hanna Gabriel Wells Architects Operations Center
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