'}Gettmg to
. Zero Net
< Energy’.

- Buildings *

.-,..._“r =

-}'Practi‘ces Pohmes
and BE“"opIe '

'y _ Ca.thy thglns_,

| Research Director ¥
. .- I.l._\le7w.~:B.u‘iIdings-lkngtitu_tel i I “ h
- e o "*""ASHHAE

-__ . ___..-.-— __"1-.‘___,____
-

October 19, 2016"' & LI1dULC]

o T A




s new bulldings
NDI e o e

Thought
Leadership

-
We are an engine of i
innovation for the energy —

Vision Research
efficiency industry. We M
drive research, uncover E
solutions, and advance
industry practices and

policies that deliver

positive change in the

built environment.

New Buildings Institute © 2016



Today’s Topics

Data Methods

New Buildings Institute © 2016



Trends — Policies & Market
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US General Services Administration

% Jay E. Jenkins Los Angeles, CA
NOV 2013

T |

' Federal Movement to Zer
By 2030 each GSA regional operating’g;g' livi |
verify at least 50% of their building area to be NZE,

planning additional NZE projects. |
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Benchmarking & Disclosure




Regional Movements

PAcCciFic COAST
ACTION PLAN o
CLIMATE AND ENERGY

PREAMBLE

THE GOVERNMENTS OF CALIFORNIA, BRITISH COLUMBIA,
OREGON AND WASHINGTON,

Pursuant vo the Memorandum to Establish the Pacific Coast Collaborative
of Junc 2008, as provided for in Article 6;

2)

existing carbon-pricing programs. Where possible, California,
British Columbia, Orcgon and Washingron will link programs for
consistency and predictability and to expand opportunitics to grow
the region’s low-carbon cconomy.

Harmonize 2050 targets for greenhouse gas reductions and
develop mid-term targets needed to support long-term reduction
goals.

New Buildings Institute © 2016



CA Movement to Zero
CA “Big Bold” Goals

All new commercial construction
will be ZNE by 2030

50% of existing buildings will be
= retrofit to ZNE by 2030

3 All new residential construction
in California will be ZNE by 2020

The California Efficiency Strategic Plan (Sep 2008)
californiaenergyefficiency.com/docs/
EEStrategicPlan.pdf

Non-commercial reproduction of this content or use in other materials is allowed.
Please cite the source as: “California ZNE Communications Toolkit, July 2013"




Leading by Example

California’s Policy for Public Buildings

= New or major renovation
of State buildings larger
than 10,000 square feet
use clean, and clean
back-up power supplies

— Executive Order B-18-12: state buildings to
- significantly reduce energy by 2030.

50% of new facilities
beginning design after
2020 to be Zero Net
Energy.

100% of new State
buildings & major
renovations beginning
design after 2025 to be
ZNE

Non-commercial reproduction of this content or use in other materials is allowed.
Please cite the source as: “California ZNE Communications Toolkit, July 2013”



Code Cvcles to Net Zero in CA

Fecommended Scale
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Code Cycles to ZNE, Source: SCE & AEC
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NBI’s 2016 List of ZNE Buildings!

213 Total %01 4
127

99 Total 2012
GETTING TO

a8
Zero

O NATIONAL FORUM 20 16




“LiVing Buildings
Nearly'ergnergy Buildings
Zero Net Ready Buildings

Ultra-low Energy Buildings
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Growth in ZNE Buildings

Growth of ZNE and Ultra-Low Energy Buildings
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North American Locations

States and Provinces with

9 Number of ZNE Verified Buildings ZNE Emerging or Verified Buildings (44)




ZNE Buildings by CZ
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ZNE — Now Available in Your Size

Building Size by ZNE Status
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ZNE — Now Available in Your Size

Large ZNE and Ultralow Energy Building Growth
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Building Types: Schools Lead

ZNE and Ultra-low Energy Building Types Breakdown of Education Building Types

General

Education,
Multifamily 12%
11%

Education
38%

Higher

Education, K-12
29% School,
59%
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ZNE Schools: Top Five States

State ZNE ZNE_ UItra-LO\_N_ Grand
Verified Emerging Energy Verified Total
CA 1 18 6 25
KY 2 3 4 9
NC 1 4 2 7
X 0 5 1 6
SC 0 5 0 5
Total 9 50 19 78




But Private is Growing

ZNE Building Ownership Type

Public -
Private - Fega?ral
Non-profit o
o 30%
Private
for Profit
Public -
State
10%
Public - City
12%

Private -
Multifamily County
22%

12%
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Gross EUIl Performance Ranges
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EUI (kBtu/sf /yr)
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zerﬁe}energy

‘California ZNE Watchlist

Zero Energy & Ultra-Low Energy Buildings

CALIFORNIA

Location and number of
ME Sites

Next update count:
CA Emerging =119
CA Verified = 18
Total = 137

New Buildings Institute © 2016



ZNE Buildings in California

New Buildings Institute © 2016



California Building Types

Count of Top Building Types in California

m Education
m Office
m Residential
m Other
Public Assembly

m Warehouse and
Storage
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Methods

© New Buildingsi nstitute
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Paths to Zero




Passive First
DESIGN/ANALYSIS

WEST ELEVATION SHADING STRATEGY

Shading reduces the heat gain on
the building minimizing the energy
needed for cooling.

West Facade
Reeds provide avg. 50%
shading

South & East Facades
Combination vertical +
horizontal shades

L]
-

|
&
-
3]
-
-

L

North Facade
No shading

West Facade: Edith Green, Wendell Wyatt
Federal Bldg. Portland, OR

O New Buildings Institute © 2016

Courtesy: SERA Architects




Apply Common Technologies for
Ultra-low Energy

» 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
« Radiant Heating/Cooling & Chilled Beams
* Plug load Reductions
« Energy Recovery Systems

Redding School for the Arts, CA
Courtesy : Trilogy Architecture Steve Whittaker Photography

O

New Buildings Institute © 2016



Develop and Integrate EEMs

— Worklng from the solar and energy budget

+ high performance glass + “irresistable” stair to dis-
+ high parformance walls & low courage alevator use
infiltraticn

= heating setpomnt w/'radiant

+ 5% effective heat recovery + cooling setpaint w/radiant

+ ground source heat pumps + daytime office cleaning

+ demand controlled ventilation + 80% laptop, 20% desktop
ventilative cooling = phantom loads

+ radiant slab cooling

LIGHTING PV ROOF & FACADE

+ rraximize daylishting 264,000 kwh/vear
?ﬁE:JaHIEﬂHfEEEmE + daylight dimming supports 52,000 gsf
energy star score, 5{.‘: - nghtnir {with 10% safety)

DO
T -

© 2014 - The Miller Hull Partnership, LLP

BUILDING EUI

ENERGY USE INTENSITY: EMERGY CONSUMPTION PER FLOOR AREA

O C : New Buildings Institute © 2016
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L. EUI=50

54% reduction 65% reduction . 50
= = 1 m
- 30
20
- 10
- 0

Packard Basaline Energy Packard "Efficient” Energy  Packard “Zero Energy”
Madel Model Model

24 - 28 =-4

BUILDING'S RENEWABLE BUILDING'S
TOTAL EUI PRODUCTION EUI NET EUI
S
<
[Ty
g Actual
2
o
£ Performance
B Electiic Car
Charging Stabions
B Lighting
EHVAG
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Courtesy: EHDD
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NS el Trend: Decouple Space Conditioning
from Ventilation
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Evaluation
of Factors
Impacting

Figure 10
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BUILDING UTILIZATION | EIG

EUI Energy Use Intensity
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Texas Avg ISD Awvg Lady Bird Lady Bird
Projected Actual

46% Less energy in the schools with GSHP + ERV +
Efficient Lighting + Insulation Package




What Resources
are Available for CA?
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ZNE Project Préfiles

News & Events — .

Policy & Planning Updates
Upcoming Training & Education;,
New Research

Low Energy Building Innovations

ZNE ACTION BULLETIN

Progress Towards Zero Net Energy Buildings

Email heather@newbuildings.org to sign up




ZNE & Ultra-Low Energy Case Studies

CPUC & NBI ZNE
Case Studies

http://newbuildings.org/case-
studies-zne-projects

PG&E Case Studies

http://energydesignresources.com/r
esources/publications/case-
studies/case-studies-zne-non-
residential-buildings.aspx

NBI Registry

http://newbuildings.org/share

Getting to Zero

Database

http://newbuildings.org/getting-to-
zero-buildings-database

Zero Net Energy
Project Profile
__Small Office Retrofit

OVERVIEW

Site Details

Building Size: 4,500 SF
Location: San Diego, California
Construction Type: Retrofit
Construction Year: 1955, 2008
Building Type: Small Office

CA Climate Zone: 7

Measured Energy Stats
13-22=-9
BUILDING'S RENEWABLE BUILDING'S
TOTAL EUI PRADUCTION EUI NET EUI

Site Energy Use Index (EUI} kBtu/SF/vear

The Energy Eguation: the building energy use miinus the
ion aqus the net of the
buikling. Buildings may be 'Getting to Zero' and have a nat ELI

BACON STREET OFFICES

The Bacon Street Office project is a 4,500 SF retrofit of a single-story, 1950's-era
auto repair shop into a high performance office for the firm ARCHITECTS hannah
gabriel wells. Through creative design strategies, renewable energy generation
and with support from local utilities, including the Savings by Design program,
the project has achieved zero net energy goals. |n fact, this project is so energy
efficient it returns power to the grid.

Planning & Design Approach

The project demonstrates the difference between typical projects and ZNE
projects, The following steps were critical to success:

*  Start early and use an integrated design process

*  Qutline goals and benefits

*  Structure fees to provide more research and design iterafions

¢ Stay flexble and inclusive with the design process

Energy Efficiency Strategies and Features

Daylighting: A wall of windows along the public strest side of the building

provides daylight and views of a new landscaped parking court with native

viegetation and canopy trees. This light is balanced with toplighting from diffuse
ladichts at the back of the snace lluminatina walls ceilinas and balancine

Fhotos: ARCHITECTS hannah gabrial w;eits

New Buildings Institute © 2016




Getting to Zero Workshops | [
for ZNE Early Adopters * &




what part will you play in
solving the greatest
challenge of our time?
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David and Lucille Packard Foundation Building
Courtesy: EHDD




