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virtuous cycle

We are an engine of 

innovation for the 

energy efficiency 

industry. We drive 

research, uncover 

solutions, and advance 

industry practices and 

policies that deliver 

positive change in the 

built environment.
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NBI © 2016

http://publications.arup.com/Publications/
P/Potential_for_Climate_Action.aspx

NBI © 2016

Arup: Potential for Climate Action

http://publications.arup.com/Publications/
P/Potential_for_Climate_Action.aspx
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• Add Headlines

New Buildings Institute © 2016

A ZNE building is an ultra-efficient building that 
generates as much energy as it consumes 
annually.  Also known as Net Zero Energy.

Zero Net Energy – What is it?
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Research

New Buildings Institute © 2016

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
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Definitions

• Zero Net Energy Buildings

– Verified ‐ 1 year or more of measured energy data at 

ZNE performance reviewed by a third party 

– Emerging – Identify ZNE as a target, operations or data 

not yet reviewed

– Renewables are onsite for the nbi study

• Ultra-low Energy or ZNE-ready

New Buildings Institute © 2016
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New Buildings Institute © 2016

New Buildings Institute © 2016

44 States & Provinces with ZNE Buildings
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New Buildings Institute © 2016

Zero Energy Buildings

New Buildings Institute © 2016

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

To
p
ic 2

Small-Med Commercial 
Offices

Large Office Facilities K-12 Schools

Environmental Centers Higher Education 
Institutions

Government Offices
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New Buildings Institute © 2016

New Buildings Institute © 2016

Ownership Type
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New Buildings Institute © 2016

Existing Building Renovation

New Buildings Institute © 2016

18 ZNE Districts
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New Buildings Institute © 2016

Building Size

New Buildings Institute © 2016

Building Types
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Leading States for ZNE Schools
ZNE School Buildings ‐ Top Three States 

State  Verified Emerging  Total 

California  3  20  23 

North Carolina  1  5  6 

Oregon  1  5  6 

All North America  12  65  77 

New Buildings Institute © 2016

ZNE Performance Range 
(all projects w/ measured performance data)
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New Buildings Institute © 2016

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

New Buildings Institute © 2016

Richardsville Elementary School
Efficiency Measures:
• Ground source heat pump
• DOAS
• CO2 sensors
• Daylighting
• High performance lighting 

system with controls
• EMS & Energy Dashboard 

Photo:  Sherman Carter Barnhart 
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New Buildings Institute © 2016

NBI © 2016

NBI Zero Net Energy 
Building Controls Study

Characteristics, Energy 
Impacts, and Lessons 
from Zero Net Energy 
Buildings
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NBI © 2016

Value of Setting the ZNE Target

NBI © 2016

The EUI of ZNE Buildings
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NBI © 2016

The Value of Controls in ZNE

Are Controls important 
to get to ZNE? 
– Yes: 100%

Would you select the 
same controls again? 
– Yes: 78%

NBI © 2016

Sensitivity Analysis
Comparing the Magnitude of Impact of Design, Operation, 

and Tenant Behavior on Building Energy Performance

Designers Operators Tenants
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Factors
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New Buildings Institute © 2016

Codes and 
Policy

New Buildings Institute © 2016

Advancing Policy to Zero
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2016 Prop 39 ZNE School Retrofit Workshops

“Big Bold” Goals for ZNE in California

All new commercial construction 
will be ZNE  by 2030

All new residential construction 
in California will be ZNE by 2020

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

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

Exploratorium | San Francisco, CA
DPR Offices

11

2

3

Code Cycles to Net Zero in CA

Code Cycles to ZNE, Source: SCE & AEC, 2009
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NBI © 2015

Advancing Energy Code 
Stringency

90.1-2010 (IECC 2012)

90.1-2013 (IECC 2015)

7.6% savings

New Buildings Institute © 2016

NBI Identified ZNE 
Challenges/Opportunities

• Plug/Process Loads √

• Federal Pre-emption - codes √

• Energy Intensive Building Types √

• Efficiency vs.Renewables/Location √

• Existing Buildings  √

• Operations and Outcomes √

VanDusen Botanical Garden Visitor Centre
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New Buildings Institute © 2016

Code Progression to ZNE
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GETTING TO 
ZNE

Tools for the 
Policy:

1. Goals an 
Definitions

2. Market 
Readiness

3. Public Buildings
4. Case Studies
5. Outreach to 

Stakeholders
6. Emerging 

issues – DG, 
EV, etc…

7. Engagement w/ 
Energy Utilities 
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CARBON NEUTRAL PATH 
Vancouver, British Columbia
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NBI © 2015

Oregon

New Buildings Institute © 2016

How do you Get to Zero?
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NBI © 2016

Start with an Integrated 
Development Process

Integrating operations team into the design process

Design 
Team

Construction 
Team

Operations & Maintenance 
Team

NBI © 2016

Target ZNE

• Set ZNE Target Early

• Design to the target

• Build to the design

• Operate to the ZNE target

• Measure and verify 
performance
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© New Buildings Institute, 2015

Integrate Efficiency First
– The Energy Loading Order

© New Buildings Institute, 2015

Integrate Efficiency First

Renewable‐Oriented Efficiency‐Oriented

Minimally to moderately 
sensitive to the grid

Highly grid‐integrated and 
responsive

Higher gross energy use Lower gross energy use

Higher renewable generation Lower renewable generation

Active Strategies Focus:
Mechanical HVAC Systems,
Thermal Storage, Night Flush 
with Fans, Demand Response

Passive Strategies Focus:
Daylighting, Building Orientation, 
High Insulation Levels, Passive 

HVAC, Built‐In Shading
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© New Buildings Institute, 2015

Be a Good Grid Citizen
– Develop a grid friendly building

© New Buildings Institute, 2015

Develop and Integrate EEMs

– Establishing your solar and energy budget

© 2014 - The Miller Hull Partnership, LLP
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© New Buildings Institute, 2015

(Example) ZNE
Energy Efficiency Measures (EEM)

© New Buildings Institute, 2015

SPACE CONDITIONING

CHILLED BEAMS
CEILING FANS

THERMAL LABYRINTH TRANSPIRED SOLAR 
COLLECTORS

Decoupling Space Conditioning 
from Ventilation

RADIANT SYSTEMS
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NBI © 2015

Address Plug Loads and 
Miscellaneous Equipment

Occupancy and Plug Loads

New Buildings Institute © 2016

Design for 
Optimal Scale
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Courtesy of SERA Architects and ARUP

OPTIMAL SCALES ENERGY

Courtesy of SERA Architects and ARUP
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Life Cycle Cost Analysis - LCCA

Life Cycle Cost = 
Net Present Value of:

‐ First Costs (hard and soft)

‐ Ongoing Maintenance

‐ Residual Value

‐ Utility Costs

‐Repair/Replacement

What is the full price of a building?

2018 2020 2023 2024 2026 2028 2030 2032 2034 2036 20382016
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2016 Prop 39 ZNE School Retrofit Workshops

<#>

http://des.wa.gov/services/facilities/Energy/ELCCA/Pages/default.aspx

NBI © 2016

Build to the Design
ZNE commissioning: ensuring ZNE performance

Design

(Bid/Permit)

Construction Operations

OPR + BoD

Design Review + Cx 
Specs

Request Submittals 
+ O&Ms

Review Submittals

Prepare PFATs + FATs

Cx Kickoff Meeting

Implement PFATs

IT Installation

Owner Training

Cx Report

Systems Manual

Bldg. O+M Review

Execute FATs

HVAC Startup

EMS Wiring Check

EMS Startup

TAB

HVAC Selection

EMS Design + 
SoO
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NBI © 2016

Operate to ZNE 
Measure and Verify Performance

The Importance of 
Existing Buildings
1. Make real estate transactions a 

mechanism for upgrading the 
existing building stock

2. Reserve federal incentives for 
building retrofits to zero net 
energy

3. Modify Title 42 federal 
preemption of local and state 
equipment standards to ensure 
reasonable standards are 
available to meet state and 
local energy goals.
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Built in 1929 
14‐story ‐ 134,000 sf
Retrofit in 2007
ENERGYSTAR 98

NBI © 2015

ZNE Retrofit Actions 
High intervention:

• HVAC System 
Switching

• Envelope Upgrade

• Window 
Replacement

• Renewable Energy 
System

Medium intervention:

• Lighting/Daylighting

• HVAC Equipment 
Upgrades

• Controls: System 
Upgrade

• Opportunistic Envelope 
Insulation

Low intervention:

• Remote Audit

• Retro‐commissioning

• Controls: Building 
Tuning

• Plug Load 
Savings/Policy

• Operator and 
Occupant Training

• Infiltration Reduction 
Measures
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What Resources 
are Available?

NBI © 2015

www.newbuildings.org/zne-communications-toolkit
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ZNE & Ultra-Low Energy Case Studies

• CPUC Case Study 
Briefs & 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

To
p

ic 2

ZNE Presentation Templates
• ZNE building examples
• Primarily commercial
• Carries general messages
• CA Goals for ZNE
• Open source platform! 

Slide collection will grow as 
champions and others 
develop their own ZNE 
presentations

Users of the Presentation:
• Champions & Early Adopters
• Utilities
• Communications staff
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• ZNE Project Profiles
• News & Events
• Policy & Planning Updates
• Upcoming Training & Education 
• New Research
• Low Energy Building Innovations

Email heather@newbuildings.org to sign up

NBI © 2015

Getting to Zero Workshops 
for ZNE Early Adopters
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NBI © 2015

NBI © 2015

Assembling the Building Blocks of your ZNE Plan
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ZNE Technology Application Guides

http://newbuildings.org/zero‐energy

2015 Prop 39 ZNE School Retrofit Workshops

www.nrel.gov/docs/fy14osti/62752.pdf

“The prevailing industry 
perception is that zero 
energy is cost prohibitive 
and suitable only for 
showcase projects with 
atypical, large budgets; 
however, there is mounting 
evidence that zero energy 
can, in many cases, be 
achieved within typical 
construction budgets.”
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Save the Date
October 12-14, 2016 | Denver, CO

B
er

ts
ch

i
S

ch
o

o
l S

ci
en

ce
 W

in
g

  S
ea

tt
le

, 
W

A
 | 

P
h

o
to

: 
K

M
D

 A
rc

h
it

ec
ts

NBI © 2015

what part will you play in 
solving the greatest 
challenge of our time?

Oberlin College Adam Joseph Lewis Center for Environmental Studies  |  Oberlin, OH
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NBI © 2015
David and Lucille Packard Foundation Building 

Courtesy: EHDD

Thank You!
Ralph DiNola

CEO, NBI

ralph@newbuildings.org


