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New Buildings Institute (NBI)

Nation-wide non-profit

Board of Directors represent
leaders in energy efficiency
and green building

Strategic relationships with
leading organizations including
AlA, USGBC, NEEA, CPUC etc

Staff of leading building
science technical experts and
research managers

Funding from progressive
utilities, foundations and
research projects
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1. Targets and ZNE
2. Outcome-based Codes & Policies
3. zEPI

Not on the Agenda
1. How to set Targets




Why Targets?



Definition: target that represents total, as-operated energy use

Clear goals without room for interpretation

No interpretation of codes or standards or assumptions of typical design and
use are required

Directly measureable

Encourages and facilitates goal verification
Enables contractual inclusion of energy goals

Capture whole-building energy performance

Encourages design team to carefully consider aspects of building performance
that may be overlooked by codes or standards

Place focus on low-energy design

Project resources are applied to improving low-energy design

Allows for design flexibility and encourages innovative, cost effective, integrated
design strategies




Setting Bold Targets
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Section 111(d) of the Clean Air Act
-this is not the target-




Grid Carbon Intensity Targets (111d)
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California Code Cycles to ZNE

Fecommended Scale
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Figure 2. Code Cycles to ZNE, Source: SCE & AEC, 2009



End Use Efficiency Progression
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Source Energy Consumption (quads)

DOE - Lighting savings to 2030

Energy Savings Forecast of
Solid-State Lighting in General
[llumination Applications
August, 2014

15% Savingsin 2020 —

40% Savings in 2030
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The ZNE Equation

Annual Energy Use = Annual Energy Production
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Solar Costs Will Fall Another 40% In 2 Years.
Here’s Why.

KJanuary 29th, 2015 by Giles Parkinson /



http://cleantechnica.com/author/giles/

Upper Austria Energy performance indicators as the
basis for building energy codes (ex.: 1family homes)
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Why Outcome-based
Codes and/or Policies?

(NIBS and NBI paper this month)



Basic Mechanism
of Code:
Regulating Design
Components

I N | l e
J’ “w! } 1) *| Ll 4 l

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






Office of the Future Program
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The ZNE Equation (DOE proposed)

Actual Annual Energy Use = Actual Annual
Energy Production




Why zEPI?

 ZNE as a policy target necessitates a

top-down approach: it is where we are
going, it is not “where we’ve been” nor
“percentage better than the last code.”

 Different individual buildings, energy
code baselines, and even building
portfolios can all be compared on the
same scale.

Charles Eley



New IgCC Definition

e ZERO ENERGY PERFORMANCE INDEX (zEPI). A
scalar representing the ratio of the energy
performance of a proposed design or an
existing building compared to the mean
energy performance of the building stock
from the benchmark year of 2000



Incremental Improvement Compared to Targets
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zEPI* Scale to ZNE

National Milestones Policies and Projects
CBECS™ 2003 Average

Average Performance of United States's

Building Stock in the Year 2000

Zero Net Energy Zero Net Energy

* zZEPI-Zero Energy Performance Index

** CBECS-Commercial Bulldings Energy
Consumption Survey-U.S. Department of Energy
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Policies and Projects

Average Performance of United States's

Building Stock in the Year 2000

Zero Net Energy

* zZEPI-Zero Energy Performance Index

** CBECS-Commercial Buldings Energy
Consumption Survey-U.S. Department of Energy




zEPI* Scale to ZNE

National Milestones Policies and Projects
CBECS™ 2003 Average Average Performance of United States's

Building Stock in the Year 2000

ASHRAE 90.1-2004 — 75
Addendum bm Baseline

ASHRAE 90.1-2010
ASHRAE 90.1-2013

lgCC-2015 (Chapter 6)

Zero Net Energy

Zero Net Energy
* zZEPI-Zero Energy Performance Index

** CBECS-Commercial Buildings Energy
Consumption Survey-U.S. Department of Energy



zEPI* Scale to ZNE

National Milestones Policies and Projects
CBECS** 2003 Average

Average Perfermance of United States's
Building Stock in the Year 2000

ASHRAE 90.1-2004 — 75
Addendum bm Baseline

New Construction Guide (NCG): Tier 1

Northeast CHPS

New Construction Guide (NCG): Tier 2

ASHRAE 90.1-2010
ASHRAE 90.1-2013

IgCC-2015 (Chapter 6)

Boulder Energy Code-2014

Zero Net Energy

Zero Net Energy
* ZEPI-Zero Energy Performance Index

** CBECS-Commercial Bulldings Energy
Consumption Survey-U.S. Department of Energy



PERFORMANCE PATH 2015 IgCC:
A simple division and multiplication

e zEPI =52 x Proposed building performance
Baseline building from 90.1-2013

where:

 52=Afixed value representing the performance of a baseline
building designed to comply with ASHRAE Standard 90.1-2013.

—> The zEPI must be 50 or lower — or approximately 5%
below 90.1-2013.

New Buildings Institute - December,2014



OUTCOME PATH 2015 IgCC:

A simple division and multiplication
* zEPI =100 (EUla / EUIY)

Where:

* EUla = the Actual Annual Energy Use Index for
the building and building site

* EUIr = the Reference Annual Energy Use Index for
the building use and occupancy in Table 612.1 (i.e. a
table of CBECS values for 9 building types across 14
climate zones)

— The zEPI must be 51 or lower —or 49% below CBECS-
2003.

New Buildings Institute - December,2014



Targets in the 2015 IgCC - based on CBECS
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The Red Line for Energy Codes

Design, Build, Commission

CERTIFICATE OF OCCUPANCY




Condltlo'nal Occupancy or Permit — IgCC
* Performance/Surety Bond - Seattle

» Tax or Utility Rate Structures

» Licensing - Boulder

- Public Pillory/Accolades

i- Periodic RetroCx — New York City

* Litigation I

femfmg A




IMPLEMENTATION OF THE OUTCOME-BASED
PATHWAY IN THE 2015 IgCC

One New Pathway  Application. Buildings and their associated building
sites shall comply with Section 601.3.1, Section 601.3.2 or 601.3.3.

Based on actual energy data Reporting of energy use and CO2e
emissions. Within 36 months of issuance of the temporary certificate of
occupancy, the building owner shall provide the code official with
documentation, in a form acceptable to the code official and certified by a
registered design professional

Option #1 while energy data is collected 612.3.1 Issuance of temporary
certificate of occupancy

Option #2 while energy data is collected Exception: Where the code
official has issued a post occupancy verification permit in accordance with
Section 612.3.3, the code official shall issue a Certificate of Occupancy..

New Definition POST OCCUPANCY VERIFICATION PERMIT. A permit issued
before a certificate of occupancy requirements of this code that occur
post occupancy.




Building Code Policy in 20307?

zEPI* Scale to ZNE

National Milestones Policies and Projects

CBECS** 2003 Average Average Performance of United States’s

Building Stock in the Year 2000

STATE OF OREGoN

Zero Net Energy Zero Net Energy

* ZEPI-Zero Energy Performance Index

** CBECS-Commercial Buldings Energy
Consumption Survey-U.S. Department of Energy




Questions?



