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Zero Net Energy — What is it?

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

ann Country Day School (Photo. Michael David Rose)




GETTING TO

Zero

BUILDINGS DATABASE

New Buildings Institute is proud to introduce
our Getting to Zero Buildings Database.
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44 States & Provinces with ZNE Buildings

nbi

2 1 List of Zero
Energy Buildings
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. ZNE Emerging and/or Vertfied Bulldings
(42 states and provinces, and the District of Columibxa)

Number of Bulldings and projects (225)

", * States with Reach Code Adopted or in Development




Growth in Zero Net Energy Buildings
2016 \

2012
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Building Types

)  Education—K-12

Office

B  Education-Higher
Other

Multifamily

District

Public Assembly

W)  Education-General
Retail

Library

Laboratory

Warehouse

Public Order—Safety

Airport

Mixed Use

Office-Other | | | |

0 S 10 15 20 25 30
. INE Verified . ZNE Emerging
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Leadership in ZNE Schools

ZNE School Buildings - Top Three States
State Verified | Emerging | Total
g California 3 20 23
North Carolina 1 5 6
Oregon 1 5 6
12 65 77

1 All North America

. ZNE Emerging and/or Verified Bulidings
(42 states and provinces, and the District of Columitaa)

- Number of Bus Opects | )
{? 9 Of SURAings and projecs (225 * States with Reach Code Adopted or in Development
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Performance Range
(all projects w/ measured performance data)
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Performance Range - Education

Measured EUls of Educational Buildings

100

80 CBECS Education Average— — —
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Education buildings 24.5 EUI
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Education-Higher Education-K-12
B ZNE Verified Bl ZNE Emerging B Uttra-low Energy
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Richardsville Elementary School

Effici M :
18 - 18 — O : l(g:)::?c: soeuarizr::at pump

BUILDING'S RENEWABLE BUILDING'S

TOTAL EL8 PRODUCTION EUI NET EUI ™
Site Energy Use Index ([EUN) ssauwstiy °
. _
°
] j °
Nat. avg, Schools b

EUI (CBECS)

Ultra-low
Energy Bidg

Richardsvilie
Bidg. Total EUI

Richardsville
Bidg. Net EUI

DOAS
CO2 sensors
Daylighting

High performance lighting
system with controls

EMS & Energy Dashboard

T |

Photo: Sherman Carter Barnhart
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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
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Getting to Zero in K-12 Schools

(in five easy steps)

Developing your ZNE Plan and Targeting ZNE

Designing to the ZNE Target — Part 1: Design for performance
Designing to the ZNE Target — Part 2: Design for Operations
Building to the ZNE Design
Operating to the ZNE Design

h W=

b' new buildings
n | INstitute



s new buildings
nbl iNstitute J

Developing your ZNE Plan
& Targeting ZNE



zerg/netfenergy
EARLY ADOPTERS NETWORK

TOOLS & RESOURCES FOR

PLANS "o
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BUILDING BLOCKS FOR ZNE PLANNING

DEVELOPMENT PROCESS STAKEHOLDERS ACTIVITIES

VISION/GOALS/TARGETS ¥
POLICY 3
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*INREL

“The prevailing industry
perception is that zero
energy is cost prohibitive
and suitable only for
showcase projects with

atypical, large budgets; COST CONTROL STRATEGIES FOR
’ ) . ZERO ENERGY BUILDINGS
however, there is mounting

evidence that zero energy
B Construction on a Budget
can, in many cases, be

achieved within typical
construction budgets.”

WAL il b of the US. Dap of brergy O%as of Erergy
ey amd B wabibe t ey ey the Ahancs for 5 wlsbe Emargy, WAL
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Benchmarking Existing Facilities:
Understanding Energy End Uses

CEUS Detailed K-12 School End Uses

Office Equip |Misc . . : .
Ext Ltg 4% 3% Heat Heating, Cooling, Ventilation

6% 25%

= Envelope & HVAC Equip.

Int Ltg
24%

Lighting, Plugs, Cooking, Refrig.
= Interior Equipment

Cool
10%

All Usage
= Controls & Occupants

12% 4%
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Developing your ZNE Plan &
Targeting ZNE

— The Energy Loading Order
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Two ZNE Building Typologies

Renewable-Oriented Efficiency-Oriented

Minimally to moderately Highly grid-integrated and
sensitive to the grid responsive
Higher gross energy use Lower gross energy use
Higher renewable generation Lower renewable generation
Active Strategies Focus: Passive Strategies Focus:
Mechanical HVAC Systemes, Daylighting, Building Orientation,
Thermal Storage, Night Flush High Insulation Levels, Passive

with Fans, Demand Response HVAC, Built-In Shading




Developing your ZNE Plan &
Targeting ZNE

Establishing your solar and energy budget

HEATING/COOLING TENANT -
¢ high performance glass + “irresistable” stair to dis- CBECS (K'].Z) e

+ high performance walls & low courage elevator use

nfiltration = heating setpoint w/radiant 58-2 kBtu/Sf/Vl'
¢ 65% effective heat recovery ¢ cooling setpoint w/rachant
¢ ground source heat pumps + daytime office cleaning
¢ demand controlled ventilation + 80% laptop, 20% desktop -
ventilative cooling = phantom loads ZNE Target o

¢ radant siab cooling

20-25 kBtu/sf/yr
LIGHTING PV ROOF & FACADE

BASELINE BUILDING N maximize dayhghting 264,000 kwh/year
ft \ +dayhght dimming supports 52.000 gsf
tVD‘C\I offnce -l gh ng power (with 10% Sdft’t'y‘)
energy Star score SO
\\\\\\g\\\
\\\\\\\

B“II.D'NG ['," © 2014 - The Miller Hull Parine

nership, LLP
ENERC NSITY. ENERGY CONSUMPTION PER FLOOR AREA -




Developing your ZNE Plan &

Targeting ZNE

Defining your EUI Target:
1. Define cost effective EEMs from Audit

2. Define your operating schedule compared to annual
renewable energy generation

3. Develop iterative energy model (include TDV)
Understand PV feasibility
5. Determine solar budget

=
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(Example) Advanced
Energy Efficiency Measures (EEM)

Measure 1: Reduced Building Equipment Energy Use

Strategy la. Receptacle Controls

Strategy 1b. Plug Load Management

Strategy 1c. Plug Load Equipment

Measure 2: Heating and Cooling Strategies

Strategy 2a. Dedicated Outdoor Air System (DOAS)

Strategy 2b. HVAC Zone Control

Measure 3: Improved Overall Building Envelope Performance
Strategy 3a. Thermal Load Intensity

Strategy 3b. Air Infiltration Testing

Measure 4: Reduced Lighting Energy

Strategy 4a. Luminaire Level Lighting Control

Strategy 4b. Interior LPDs and Exterior Lighting Efficacies Based on Solid-state Lighting

C) il i e
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Developing your ZNE Plan &
Targeting ZNE

Making ZNE a Part of the Designer Contract:
« Developing RFP language
« Defining scopes of work
o Design through operations
o Energy modeling
o ZNE Commissioning
o Controls integration

e r{e%n € rgy 2015 Prop 39 ZNE School Retrofit Workshops



Request for Proposals &
Qualifications (RFPs & RFQs)

RFP Guidelines for Net Zero Energy Projects

= Establish net zero energy as one of the key project objectives.

= Set an annual energy use target appropriate for the net zero energy objective. N ET COMNIACIAL MCHTTECTRNS

» Clarify whether or not on-site renewable energy systems will be part of the RFP;
in either case, consider how they will be coordinated with building design and
construction.

» Provide a well-crafted project definition, one that takes into account the opportuni-
ties and challenges of net zero energy.

» |If a separate RFQ is not used prior to the RFP, integrate the guidelines for RFQs
stated in the previous RFQ section.

= Establish the selection process and delivery method in support of forming a trust-based,
integrated delivery team, whose members are aligned with the project objectives. TOM HOOTMAN

Net Zero Energy Design: Tom Hootman

b' new buildings
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Developing your ZNE Plan &
Targeting ZNE

Selecting your project team:

* Pre-bid and pre-construction conferences,
project team interviews




Developing your ZNE Plan &
Targeting ZNE

Using the Owners Project Requirements to
guide the ZNE process:

« Defining Owner’s Project Requirements
(OPR)

« Establishing the Basis of Design (BoD)
— (the design team approach)
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Example OPR Table of Contents

nbi
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Owner’s Project Requirements (OPR)

17.1
17.2 Requirements Covered
173  Project-Specific Design Goals

174 Occupancy & Use

17.5  Sustainability and Energy Efficiency
17.6  Building Site

17.7  Iransportation & Parking

17.8  Building Envelope

179  Indoor Environmental Quality

17.10  Emergency or Backup Power

1711 Telecommunications and A/V Systems
17.12  Security

17.13  Hazardous Materials

17.14  Furnishings & Equipment

17.15  Commissioning, Inspection, and Q.A.
17.16  Construction Completion & Turnover
17.17  Qperation & Maintenance

17.18  QOwner Training

17.19  Post-Occupancy and Warranty

NOTE to PM/Author: Enter the project # in the footer, left side ... delete this + other notes-to-author)
17.1 INTRODUCTION

Along with the other sections of this Facilities Program, this Owner’s Project Requirements (OPR)
document outlines functional requirements of the project and expectations of how the facility and its
systems will be used and operated. The OPR is required for LEED certification of the project, but also
serves three broader vital purposes:
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Designing to the ZNE Target
Part 1: Design for performance

LAUSD ZNE Prototype Classroom, designed by Swift Lee



Designing to the ZNE Target
Part 1: Design for performance

« Implementing an integrated design process:
ZNE Workshop

3 \
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ZNE Workshop: Team Building

« Sets green building goals
* |dentifies strategies
« Develops an action plan
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Designing to the ZNE Target
Part 1: Design for performance

« ZNE design strategies: Passive design
approaches and designing for OFF

« Lighting and daylighting controls
« QOccupancy/vacancy sensors
* Plug load controls

b' new buildings
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Integrated Daylighting and
Occupancy Controls

* Lighting can reach 20% of energy use
* School hours are optimal

* Cut lighting energy use by halfL I u

Source: Boora Architects Source: http://www.srgpartnership.com/

new buildings
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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

nbi /529



Renewable Energy Integration

» The Final step <,
« Solar most common & |
+ Size as feasible T 3 8 g
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Designing to the ZNE Target
Part 1: Design for performance

— Developing a grld friendly bunldmg
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