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G E | | | N G TO ATTENDEE BREAKDOWN | Industry
Zero

= Educational Services (8%, 33)
NATIONAL FORUM \\

Managemer;t (3%, 14)
= Non Profit (3%, 14)
Student (2%, 10)
m Utilities (2%, 9)
H Government (2%, 8)
Public Administration (1%, 5)

Top 3 Topic Areas at the GtZ Forum:

1. Designing and Delivering on ZNE Projects

2. Driving ZNE to Scale through Policy and Programs
nbi & 'I'p'“ gs 3. The Owner and Developer Perspective

® Construction (7%, 27)
m Professional, Scientific and Technical Services (5%,

= Manufacturing (3%, 14)

October 2016 Denver Colorado
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Zero ElectricBuitding® - = ~:"'Living Buildings
Nearly Zero nergy Buildings
Zero Energy — Passive

Cost Zero Net Ready Buildings House
Ultra-low Energy Buildings
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In the Report

Ultra-low Energy Buildings

b 3 New buillaings
n I institute Al Rights Reserved © 2017 New Buildings Institute




2/1/2017

The 2016 List of ZNE Buildings!

Number of ZNE Projects
2016 Jan 2017:

394 Total 430 Total

213 Total
2 ZNE Visrifiod
9 9 Tota I o Bulldings and Districts

W ZME Emerging

30 Buildings and Districts =
m on ey '
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Energy Performance
Average Site EUI
100
ZNE are
80
usually
=@ | 20 EUl or
v
2 40 less!!
> 20 - i
0 i _| -
CBECS CBECS  Avg. New Ultralow - INE - ZNE -
20 2003 2012 Code Bldg Verified Verified Verified
(Net)
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Where are
ZNE
Projects?

States and Provinces with

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

L EaT= I~ HPs 1y
n bl new bulainNgs
Insue All Rights Reserved © 2017 New Buildings Institute

ZNE Buildings in Every Climate Zone

Q o (9] (o] Building Distribution by Climate Zone
w B I

O 8 = » gp ZNE Status:
‘3 C‘) Emerging
‘ Verified
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ZNE Buildings on the Eastern Seaboard

\ o

=2 D 2017 New Buildings Institute

ZNE — Now Avalilable in Your Size

Large ZNE and Ultralow Energy Building Growth

160 100k + sf

m 25k - 50k sf
140
m 50k - 100k sf
120
m Over 100k sf
£ 100
3
[»]
[»]
@ 80
5
S 60
40
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Who is Aiming for ZNE?

ZNE Building Ownership Type ZNE and Ultra-Low Energy
Building Types

Public -
o Federal
Private - o .
Non-profit % 30% Public ;;\%sembly

Private for Multifarmily
Profit B 38%

Education

9%
Public -
State
10%

Puklic - City

12%

Other
21%

Private -
12% 22% Office
23%
b s new buildings
n I institute Al Rights Reserved © 2017 New Buildings Institute

ZNE Schools: Top Five States

ZNE ZNE Ultra-Low Energy Grand
Verified Emerging Verified Total

CA 1 18 6 25
KY 2 3 4 9
NC 1 4 2 7
TX 0 5 1 6
SC 0 5 0 5

Total 9 50 19 78

n bi :I’“Ir:._\'.li \:]-i:‘ll'l}i:(-i l.]gg All Rights Reserved © 2017 New Buildings Institute
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Codes and Policy

=|ECC

o

ODE AND COMMENTARY
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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

120

OREGON SB 79
120
4 -
20
0 5879/ ARCH 2030
40
o
2005 2010 2015 2020 2025 2030
CCARBON NEUTRAL PATH
Vancouver, British Columbia
3 110
2
"_E 80 -\
5 \
= 50
<
§
H >
5 20

ASHRAE 90.1 — Energy Use Targets

Codes and Policy

Normalized Energy Use [1975 = 100)
cBBEBEBEEIBEE

b‘_r“sew buildings wrs 10
NDI insiite

1595

Vector required to reach
net zero gosl in 2030 ——

2005

Lighting interior
Power Density

—— Envelope Heat
Transter (UA]

Projections after
2015 at same rate
a3 2004 to 2013

California: Big Bold Goals

-

~—— Commercial

~—— Residential

2005 2000 2015 2020 2025 2030
WASHINGTON: SB 5854
to Targets
i
1
z
{
i

NYStretch and Code Minimum
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All Rights Reserved © 2017 New Buildings Institute




2/1/2017

Resources

e CPUC & NBI
ZNE Case
Studies

« PG&E Case
Studies

» Getting to Zero
Database

* NBI Registry

www.newbuildings.org

Pacific Gas and Electric Case Studies

Zoroy N Every Cane Sticty Buskings

nbi T

Al Rights Reserved © 2017 New Buildings Institute

(.L
California ZNE Watchlist
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List of Zero Energy & Ultra-Low ¢
Energy Buildings in California
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Getting to
Zero
Workshops

All Rights Reserved © 2017 New Buildings Institute

_ZNE Project Profiles
NewsS &*Events :

Policy & Planning ‘
Upcoming Training & Educatio

New Research ‘5 .
Low Energy Building Innovations - =

ZNE ACTION BULLETIN

Progress Towards Zero Net Energy Buildings

Email connie@newbuildings.org to sign up

All Rights Reserved © 2017 New Buildings Institute
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what part will you play in
solving the greatest
challenge of our time?

Thank you!

Cathy Higgins
Research Director, NBI
higgins@newbuildings.org

b' new buildings
NDIinstiute

All Rights Reserved © 2017 New Buildings Institute
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A Model for Net Zero Energy Buildings of the Fut

PV Solar Parking Array
& Electrical Vehicle Charging

High Efficiency HVAC
Efficient Hot
Water Heaters

@ Energy Management System

BUILDING USE
Electrical Apprenticeship

BUILDING TYPE
g Originally constructed in

#8 Renovations in 1963 & 2002

Energy Use
16 kBTU/sfi

LOCATION
Commerce,

NZP

Avncing omarow's Eneroy Solutons Todnr™
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Plug Loads & Service Hot Water

ency measures account for a \E.nergy usage for hot water was
5,000 kWh or 59 metric tons of  reduced by 93% - a decrease of
O2 annually. 65,000 kWh annually

NZP

NetZeroPlus

14
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Interactive Dashboard Displays

NZP

NetZeraPlis

Energy Production & Storage

approxi

e ————

rﬁately 600kW photavolta'ic

I(PV sol

energy is stored on a lithium-ion battery

L — T N LA

1.25 times the amount of energy the building uses annually. Excess

NZP

NetZeroPlus

-1 !

ar array now produces

storage system.

15



2/1/2017

The Microgrid

BATTERY STORAGE ON-SITE PV ELEGTRIC VEHIGLE CHARGERS
stores solar electricity from PV for use when generates enough electricity over the year to power the powered by the PV array provide electricity
PV isn't generating and in emergencies. building, EV charging stations, and an on-site battery to power 16 vehicles at once

Bl- AR i ill

- g
ELEGTROGHROMIG
ETI FACILITY -~ Eeomo _
generates enough electricity over the year to
power the building, EV charging stations, and
an on-site battery

ﬂ *l LED LIGHTING
= & CONTROLS

«Z>a TURBO-GORE CHILLERS :
- -5 + VAV BOXES :

N e ——

R eeIE LR DASHBOARDS

: in main lobby display current and

L historical energy use; weather
conditions; and interactive graphs to
engage students, staff, and visitors

PUBLIC UTILITY GRID ENERGY MANAGEMENT SYSTEM WEATHER STATION

oprovides electricity when PY and optimizes energy flows based on peak demand, ongsite collects hyper-local data. which helps
battery storage can't meet demand. deciding when electricity generated on-site explain discrepancies between predicted
should be stored and when it should be used. performance and actual performance.

NZP

PBS So Cal Building Below Zero: The Net

transformation/
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Qualified Design Team & Highly-Trained Work

NZP

Advncing Tomarow's nare Solutons Tode™

Powering America Team

FRmenca POWERING AMERICA TEAM

INSIDE CONSTRUCTION

OUTSIDE CONSTRUCTION, — i
TRANSMISSION & DISTRIBUTION | ]|
WEST - Joel Bell EAST - Tiler Eaton =0 [

Mir Mustafa, Executive Director
Caitlin Gross, Director
NECA = Entire United States

Ray Kasmark, Director
IBEW = Entire United States

NZP

Avncing omarow's Eneroy Solutons Todnr™

Powering America Team

A conduit to assist various
customers with project
needs including permitting,
regulatory assistance, pre-
gualification of signatory
electrical contractors and
workforce development
plans

17
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Powering America Team Contact Information % NICA

Thank You!
= S E: I e ;:' =
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Designing for Resilient & Net Zero Buildings

Neil Bulger PE | Integral Group

A resilient buil s able to maintain life-support
conditions even during extreme heat waves,
storms, or power outages.

19
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70 to 75 deg F’
Personal Thermostats

20
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Newyorker, Aug 2015

Radiant Convective Exhalation

47.5% 27.5% 27/%

uuuuuuu
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Warm/cool sensitivity maps of hands and feet

Warm sensation Cold sensation
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CBE

EENTER FOR THE
BUILT ENVIRONMENT

INTEGRAL

Climacustic & Chmacustic is also Chmacustic ist auch Climacustic astd Climacustc est

disponitiie anche in available 0 8 version 0 der Ausfifrung mit  disponible tambiénen  disponible égaiement INTE G RAL
versione a famelle da  with 4086x128 mm  Lamellen 4086x128 fa versidn de lamas de  en version 4 lameiles aROUP
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6th International Building Physics Conference, IBPC 2015

Load calculations of radiant cooling systems for sizing the plant

Eleftherios Bourdakis** Ongun B. Kazanci®, Bjarne W. Olesen®

“Technical University of Denmark, Nils Koppels Alle — Building 402, Kgs. Lungby, 2800, Denmark

Abstract

The aim of this study was, by using a building simulation software, to prove that a radiant cooling system should not be sized
based on the maximum cooling load but at a lower value. For that reason six radiant cooling models were simulated with two
control principles using 100%, 70% and 50% of the maximum cooling load. It was concluded that all tested systems were able to
provide an acceptable thermal environment even when the 50% of the maximum cooling load was used. From all the simulated
systems the one that performed the best under both control principles was the ESCS ceiling system. Finally it was proved that

ventilation systems should be sized based on the maximum cooling load.

© 2015 The Authors. Published by . .
Peer-review under responsibility of All t€sted (radiant) systems where able to provide

acceptable thermal environment even when (sized)
to 50% of the maximum cooling load.

Keywords: Radiant cooling systems; T

TNTEGRAL &
GROUP "%

We Love Ceiling Fans

INTEGRAL &
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The Solution | Buy at Target

0.2)

¥

side table

i o T T

L-shape partition line partiton ~~ INTEGHEAL :

24



2/1/2017

Fans Make Us Resilient

CONTIR OF Air Temperature
Alr  COMFORT  FAN
seed | 20m coouns 66 68 70 72 74 76 78 80 82 84 86
{/emin} 1°F] [ATH L i | | | 1 i Il 1 i ]
Walking Speed 260 81 8 =)=
Max without control - ASHRAE 55 160 80 7 !
Typical Design Speed 100 79 5 B |
Low speed 50 76 3 ==
still air 0 73 - e ]
1€ >
COMFORT '
ZONE

From the Center for Built Environment & TRC

Gwelen Paliaga, TRC
CBE Industry Chair

Sharp Development - Hill House Construction
Integral Group MEP

aaaaaaa
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Radiant Tubing in Concrete Slab on Fluted Metal Deck
R T T T R T,

R

v Ceiling Cloud Il | i Ii :|
:’:dwmirﬂw [ | 100% Fresh Alr {baws air up) I
when peaple Air Cooled by !\ for Ventilation Only /\ q:
aner’t around Radiant Slab \, (meuteal B3°F temp} X re—

Distributed Below ! .
) L -
—

Thin Carpet Tile
in Walkways & Core ]
|ar whare naeded) \

INTEGRAL &%
GROUP "%

Radiant chilled ceiling: Cooling capacity results
-B- Small fans medium - 4= Ceiling fan up —®—No fan
B- Small fans low 4~ Ceiling fan down
— 30 W
s .=
........... Ao ‘//_,
E 20 ‘‘‘‘‘ A'~~‘_‘~____."——
,—’— ~~~~~ |
S 10 ”,’ . = “*~A
00 N A
= 0 - *
[e) L
s 107 .\
g,b o
c -20 -
©
S
r -30 T T T T
C B E 0 16 32 48 64
B AT Acoustical coverage [%] INTEGRAL s
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Future Ready Buildings

- - Less Cooling = Same Comfort
750 sf/ton radiant = 500 sf/ton air

Future Ready Buildings

Ceiling Fans for All
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Future Ready Buildings

- - [l Less Cooling = Same Comfort
750 sf/ton radiant ~= 500 sf/ton air

Ceiling Fans for All ($1/sf?)

Batteries

bff Solar Systems
Demand Side Management

best friends forever RES”_'ENCY

A few questions?

V\/EBINARS

new buildings
nbl institute
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Designing for Resilient & Net Zero Buildings

Neil Bulger, PE | Principal

INTEGRAL GROUP
nbulger@integralgroup.com
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BOULDER
cammons
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Southeast solar wa .panel selection..
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..attachment system....

[Tl
| COmmons

e
D e A S
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BOULDER
COmMmons

MORGAN CREEK @ VENTURES
ehdd

HUNTSMAN ﬁ

s, COBURN

INTEGRAL"

GGGGG

andy@morgancreekventures.com

Turning Passive Occupants into

Active INHABITANTS

34
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N S ENERGY A /S/ SeSaciamme

SAVE MOIEY WE MOPEY
REDUCE EMISSIONS REDUCE EMISS!ONS

$/ >OST
COMPARISON

SEvER CoOLING DHW+PUMPS

Ly B — SERVER COOLING  DEt'+ PUMPS
——_ SPAGE HEATDG

SPACE HEATING

' \ eI
o \ ' e

e EUL

‘ 70

\ {1
o+ pumes |
e I

SPACE COOLING ™
e o

sPACE cooLING
$a220

~Fans
$7.408

INITIAL 7 TARGET

ENERGY USE BREAKDOWN ENERGY COST BREAKDOWN

EMISSIONS COMPARISON EMISSIONS COMPARISON

=
G G e
o s e S i s s
ELL L
ENERGY PROGRESS OVER TIME &< e S G iy

- e G G G G G e
ansaassa

A X s
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OCCUPANT BEHAVIORAL
ENGAGEMENT [ ENERGY

YOUMATTER 2 YOUMATTER
REGISTERED PARTICIPANTS ACTIVE PARTICIPANTS

NON AECTSTERED STUDBNIS _——r——_ PLUG LOAD SAVINGS
- ™~ BY SEMESTER

TARGET
PARTICIPATION

o L
e o o wow o sowus o mems S8 EIM EMEDIA ARCH  SCULFTURE  ART

VARTAN COS AT 8 ARCH FALL 2018 SPRING 206
e S = (49

USER PARTICIPATION

PLUG LOAD YEARLY PLUG LOAD
COMPARISON

ENERGY IMPACT SUGGESTIONS BY MONTH

w8  FILM G MEDIA ARCH SCULFTLRE  ART

2ol e AR e
-

Corams wwaamM moime EREBE

MONITOR ~ MONITOR ACTIVE
o OFF PARTICIPANT

TRANSFORM

Occupants into Inhabitants

O Education

O Action
O Reward
O (repeat)
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 PROCESS

How it Works

O Episodic Competitions
O Weekly “Learn & Earns”
O Short Quiz
O Unlock Actions
O Earn Individual & Team Points
O Dashboard Metrics
O Points
0 kWh Saved
0 CO2 Avoided

O Pounds of Waste Diverted
0 Etc.

ALY
l

5?; ;’-_1 fill iu _
e % M.me |

W i

iy W ‘ﬁﬁ% A 1o\ N
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KENNER KINGSTON

AlA, LFA, LEED AP BD+C, O+M
PRESIDENT

kkingston@archnexus.com

More questions?

GETTING TO

WEBINARS

new buildings
nbl institute
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Join us for zero net energy webinars in
February and March

Planning for Districts and Urban
INI(s [() Environments
‘ P fi‘f\ February 23, 10-11 am PT

Risks and Rewards in the ZNE Marketplace
March 30, 10-11 am PT

WEBINAR§

Register at: newbuildings.org/event/
new buildings
nbl institute 2

Thank you for joining
us for today’s session

V\/EBINARS‘“"
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nblmstltute J
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