Better Buildings Webinar Series

We'll be starting in just a few minutes....

Tell us...

What topics are you interested in for future webinars?

Please send your response to the webinar organizers via the
guestion box.
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Kim Trenbath National Renewable Energy Laboratory Plug and Process Loads
Michael Deru National Renewable Energy Laboratory Space Conditioning
Melissa Voss Lapsa Oak Ridge National Laboratory Building Envelopes
Michael Myer Pacific Northwest National Laboratory Lighting and Electrical
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EMIS Defined

* Energy Management and Information Systems (EMIS)

= Energy Management and Information Systems comprise a broad family of
tools and services to manage commercial building energy use. EMIS
technologies offer a mix of capabilities to store, analyze, and display energy
use and system data, and in some cases, provide control
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EMIS Project Team Overview

= Support members in adopting, expanding use of EMIS
= Laboratory technical expertise and market intelligence connects
utilities, owner/operator community, vendors of commercial tools

= Development of new analytical approaches, identification of best-
practice uses

= Knowledge and technology transfer to facilitate market push and

market pull
LBNL LBNL w/private and
w/vendor public sector, vendor
community community, utilities
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EMIS Examples

Site Spark demo | Ben Linus © Logout
Energy Usage Report 2 WFC 225 Lineny ow York_ NY 10281 . p— = S — - 2 =
Sites | All | Group | Select (- Week of 11-Dec-2011 ) Rutes l_S!I_!(i Inro_’.
Owner: Buikding Owner . | S e |
Year Built: 1987 Annual Site Energy Consumption SITES sparks (65)
Square Footage: f 555 s
Analysis Period: 121112006 - 12/1/2007 How You C: to Your District Total Energy By Use Total Site Energy
w - TR 4 Consumgtiar, Sites Rules Cost  Dur Timelines Targets
= L AR o —— = 1 —
P e o «» ll H W H N
Your Building B sparks

g?urﬁnlior.'erngﬂ' Score

Your Building's Seare

3 -
w .
2% Gaithersburg ) AMU Cool Fatlure 3.25h RTU-1
3 g 40 sparks
¥ B AHU Cood/Heat Mode Cyc 11.25h |1 | | RTU-1
Average Score For Your District 5 l i 118 Il I
B X o EE———— LS £ AMU Fan Shart Cyeling 16.5h | l I “ l | @
= X L T B— o 1 1 ) 1 1 1 Ll 1
“ .

Total Carbon Footprint: How You Compare to Your District

nge

Temp Sensor Failure ash R © - reuren

"
]

AU On and Fan Off 5.7%h RTU-2

KW Exceeds Target Zh i [ I" H I | | l"l I ElecMerer-Main
— HE B EEBE

Annual Carbon Emissions

20
§ sparks

s o o Fault Detection
Benchmarking and o WL R B and Diagnostics

I"I I ||| Monthly Utility Bill

Analysis

27,109,373
Ibslyear

Your Building

Summary | 201 Peak Campus Electricity Use / | 15t 24 hourm comparnd to fomennt

= il Automated Logic
= I8 Kennesaw
= 8 Headquarters Building
West Wing
= East Wing
= B RTU-4

"% §2,325,780 NS A fo—

V.

.'/- -

Energy Information
Systems

SA Temp
Static Pressure
Static Setpoint
Unit onyaff

% Ao

Air Reg

O Reyy

04 ETET
Demand
Emergy/Mow
Ht feg

BW/SF Hi
KW/SF Hr Day
KW/SF Hr - GAE

e s 4o Building Automation - [~ |
oopobion System (BAS)

KW far e

PEAK DEMAND PEAK DEMAND SPEND COMPARED TO FORECAST

+

" 445,700 kwn

Science Buildings Drift

Efficiency Projects Y2E2

3,828,100 ws co

rerrrrrrerrerrrernd

‘ Better Benchmarking: Performance Systems Development FDD: SkyFoundry U.S. DEPARTMENT OF

‘Buildings‘ BAS: Automated Logic EIS: Lucid ENERGY



Resource Examples

= Resources

= Characterization and Survey of Automated FDD Tools

= Using EMIS to Identify Top Opportunities for Commercial Building Efficiency

= Corporate Delivery of a Global Smart Buildings Program

= \Webinars

= Building Data Management — Best Practices and Lessons Learned from
EMIS Installations

= Dashboards and Beyond: Designing EIS for Success

= Success Stories for exemplary EMIS implementations

Better U.5. DEPARTMENT OF

Buildings ENERGY


http://eis.lbl.gov/pubs/lbnl-2001075.pdf
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/EMIS_Top_Opportunities-May_2017.pdf
https://eta.lbl.gov/publications/corporate-delivery-global-smart
https://smart-energy-analytics.org/sites/default/files/decks/DataMgmt_031418.pdf
https://smart-energy-analytics.org/sites/default/files/decks/Dashboards_Webinar_Combined_071818.pdf
https://smart-energy-analytics.org/success-stories

Commissioning (Cx) Study Update

= The Cost-effectiveness of Commercial Buildings Commissioning
(2004/2009): routinely cited by to make business case for Cx
Implementation and programs

= Now updated with new information for Cx projects completed
between 2010-2017

= Largest database of results 1482 buildings 373 million sf
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Smart Energy Analytics Campaign

" Goal: Facilitate adoption of EMIS and Smart Energy
monitoring-based commissioning AT R

= Benefits to participants: technical
assistance, recognition, peer

learning groups

= 77 participating organizations; 400+
million sq ft

= Largest data set on EMIS use

= Still accepting participants!

T
https://smart-energy-analytics.org ! | |FMA y Eﬁ{f&{ngsv-
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Presentation Notes
The purpose of the Campaign is to help owner use EMIS and monitoring-based commissioning to increase energy savings.  And we Provide resources that will support new EMIS projects, and encourage the expansion of existing EMIS implementations. Technical asst provided to all participants.

Participants share information about their work and we develop aggregate metrics on things like system types, costs, and savings – Year 2 research results are available

We also recognize Participant’s exemplary performance through a number of annual awards
 



Fall 2018 Recognition

= New Installation
Recognition
e Clise Properties

EIS in a Single Site (500,000 sq ft)

 Kerry Inc.
FDD in a Single Site (320,000 sq ft

o Stanford Universi N
| sity Dinin
Residence: -
EIS in a Portfolio (4.9 million sq ft)
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Building Analytics Success Story
The Franklin

Tishman Speyer was seeking fresh insignt 10t how its
+wwo-buiding downtown Chicage office property ~The
Erankin - consumed energy. How much opportunity
was there to further optimize heating and cooling
performance through energy analyrics and reduce
energy costs? Through a multi-year process beginning i
2015 and supported by ComEd's Wonftarn g-Based
Commissioning [MBCx) incentive progra, The Frankiin
mtegrated fauit detection and diagnostics (FOD)
<oftware that helped drive down energy €osts by %.
8Cx provider implemented an on-iine
D transparency 1o on-

The Franklin's M
gashboard that provides full FO
<ite staff. The FDD system identifies sub-optimal system .
. B wireless sensors al
aperation and priortizes efforts 16 IMProve occupant ! o
comfort and reduce energy use. The Frankiin 3is0 installed to acquire impo!
Lilizes ComEd's Business Energy Analyier interval that wasn't visible through the BAS.
meter data to perform load analysis and to help - Jerry Burin, Sieben Energy Associates
establish load shape baselines.

nd communication bridges were
rtant performance data

i 2
What is MBCX? o ) Quick
Monitoring-based commissioning (MBCX) 1s 3 =
angoing commissianing process that facuses on
nilysing arge smounts of dta on 3 CNUAUOLS
« 1o improve and maintain building enersy property Manager: Tishman Speyer

Location: Chicago, Minois

basi
performance and comfert
square feet

nd energy analysis 100l5

The combination of FDD &
ement team 10

ensbles The Frankiin's property manag
+ cause diagnesis, and verify and

fiag issues, SUPPOTL 100
However, the software alene whole bullding .

maintzin performance

cannot optimize performance. The collaboration
between the site operations staff and their MBCX MBCx Service provider: Sicpen ENrgy Associates
service provider has helped ensure that identified issues e e by SkyFoundry and B

resolved and maintained. The support of ComEd’s —" by ComEd

are
been key to that process

MBCx program has
mmmwﬁsmz wﬁmhmnﬂmminawﬁh
jized by Lawrence Berkeley N
through the use of enefgy Managem!

The Franklin was recogn aﬁnﬂlhwwammuimﬂEmﬂnMﬂmﬂ
ent and information systems (EMIS)-

for their exemplary work to save EneTey
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As a part of the benefit of receiving Campaign recognition, we write a two-page success stories about each organization recognized – these are available on the campaign website

These stories are a great way to get a quick look at these organization’s best practices and get ideas for your own organization – you can see how your peers are implementing their building analytics .  

We currently have 14 available on the website in market sectors such as university, commercial office, hospitality, K-12 schools, and state and local government. 


Additional Areas of Team Research

= Highlights
" |ntegrating autonomous commissioning via automated fault correction, with fault
detection providers
= Machine learning and unstructured data to enhance energy analytics

= Team members expertise

= Monitoring-based commissioning
Meter-based savings measurement and verifications
Commercial building operational efficiency
Organizational processes
= Machine learning and statistics

12
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Plug and Process Loads Technical Team
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control switched always-on

Learn more at:

https://betterbuildingsinitiative.energy.gov/alliance/technology-solution/plug-
process-loads
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https://betterbuildingsinitiative.energy.gov/alliance/technology-solution/plug-process-loads

Plug and Process Loads Technical Team

Plug
and
Process
Plu 0 all other
o ?Jllljicl)c:ihnegr ancl?f 49 A) building
loads Process loads
Loads
U.S. Commercial Buildings U.S. Commercial Buildings
2017 2040

Data from EIA Annual Energy Outlook 2018.
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What Are Plug and Process Loads?
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Who We Are

Team Leads Technical Strategic
Research Team Working
Group

.."’" 06
ROIS Lang ner KI m Tren bath Icons from Flaticon.com Icons from Flaticon.com

i iNREL
Join Us!

Please contact Katie Vrabel: ppl@waypoint-energy.com
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mailto:ppl@waypoint-energy.com
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What We Do

18

Technical Research Team
Webinars

One-to-one calls

Conference meet ups

Investigate

Wireless meter & controls for
plug loads (“smart outlets”)

R
((T>))>

..\\

Icon from FIatlcon com

Integrated Controls

Communicate

Conferences and Presentations

NREL Image:
#32793

Resources on the BBA PPL
website

Better =mon -
Buildings’ Pty e
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https://betterbuildingsinitiative.energy.gov/alliance/technology-solution/plug-process-loads

Collaborate

BBA PPL Technical Team Bi-Annual Webinars

= Next webinar in March 2019: Outcomes of GPG field study with wireless meter and control
technology from Ibis Networks

Building Technologies Office ENERGY | EZ:E’,:E;E:G,M
= Conference Get-Togethers -
Better Buildings Alliance
" O ne-to-o ne Cal IS Plug and Process Loads (PPL) Project Team Teleconference
* Field Study Test Sites e e i
S, - ! PR _'*""'" !
..l:- WIRP waornd . A 1h% =
September 20, 2018
Technical Lead: Rois Langner, NREL
19
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Investigate

Wireless meter & controls for
pluqg loads (“smart outlets”)

Inteqrated controls

Navigating Cybersecurity Implications  Landscaping Study: Integrating Smart

of Smart Outlets PPL Controls into Energy
‘ r Management
o a P Information System (EMIS)
o—(((c[))))*f/\“}> e Platforms
p, x@‘. T

Icon from Flaticon.com

Outcomes of GPG field study with
wireless meter and control technology
from Ibis Networks

20
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Energy Savings and
Usability of Zero-Client
Computing in Office
Settings

Avallable from Intelligent
Buildings International

INTELLGENT BUILDINGS INTERNATIONAL

Ittp/doiong/10.1080/1 7508675 N1R 151305

Taylor & Francis
Tuyler b Frameii Croup

) Chack or apdaine

Energy savings and usability of zero-dient computing in office

settings

Amanda Farthing, M. Rois Langner and Kim Trenbath

Buildings & Tharmal Sciences Center, National Renewable Energy Laboratory, Golden, CO, USA

ABSTRACT
This study provides a detailed comparison of the power consumption,
usability, and applicability of virtual machines (VMs}—accessed through
zeroclient devices—and traditional laptop computers in office settings.
The study analyzed highJevel plug loads across two office spaces, one
usng traditional laptops, the other using zero dients. In addition, the
dividual power ion of four i was i and
compared. Each workstation user switched between using a laptop or
zero client for one week and then using the altemnate system the second
week Results of the highdewel and workstation analysis show that

ARTICLE HISTORY
Received 28 August 2017
Accepied 15 August 2018

KEYWORDS.

Macllaneous slecric laads:
plig baads; commendal
buikdings: enmpating sysem
eneny; daa cne enegy
ra-chent computing; vitusl
machines

average workstation plug loads are lower for occupants using zero
clients. However, this does not include power consumed by the data
center managing VMs. This study calculates the affiliated data center
power draw of VMs and shows that server-related loads push total zero-
client computing energy higher than that of traditional laptops. Finally, a
questmnanewas administered to building occupants to determine the

of zero-dient ing for varous user groups, with
the results indicating that VMs are mest appropriate for more basic
software functions. The findings of this study suggest that advances in
server technology can help improve both the overall efficiency and the
uzahility of zero-client computing.

1. Introduction

Commerdal buildings consume nearly one-fifth of the energy consumed in the United States—a
total of 7 quadrillion British thermal units (514 2012)—and plug loads (anything plugged into a
wall outlet) typically account for more than 30% of that energy (McKenney et al 2010). In office
spaces, a large percentage of p'\ug load energy can he attributed to computing resources (Roth

et al. 2004). Thus, widesp in workplace computing can drastically
reduce commercial building energy use.

The use of virtual machines (VMs) accessed through ‘zero dients” has the potential to unlock such
computing-related energy savings. A VM isa software construct that exhibits the behavior of a phys-
ical computer and is backed by the hardware resources of a host (often, data center servers). A zero
client is a small device—with no local storage, memory, or processing ability—that connects to a per-
sonal desktop on a VM through either a remote desktop protocol or personal computer over internet

CONTACT Amanda Fartting () alfertheumichedu %mldiugx & Themal Scences Cemer, Nationd Renewabi: Energy Lab-
oratory. 15013 Demver West Plowy, Golden, CO 80401,
This artiche has been spublished with minor changes. These changes do not impact the sademic conent of the aticle

This Fmtenal {NREL), cperated by e UL forthe U5,
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Communicate

Presentations Resources

= Better Buildings Summit LINRE

OFFICE BUILDING

= ACEEE Summer Study

Flugand process oads (PPLs) account for 33% of L1, commercial bulding electrcry consumption (Mckenney etal. 2010, (See Figure 1)

. . . . .
Minimitzing these loads s a In the desk bulkding. Lobato et 31 2011) and Lobato
#tal, 2012) define PPLs as energy loads that are not related to general ighting, hesting, ventllation, cooling, and water heating. and that
typically do ot provide comfortto the cccupants. The percentage of total bulkling energyuse from PPLS Is Increasing. According to the U,
Departrent of Energy (DOE), by 2030, commercial buikiing energy consumption s expectad o Increzse by 24%; PRL &nergly consumption 15

g Owners | Energy Managers

anticpated to Increase by 49% In the same time frame [DOE2010). These trends lllustrate the mportance of PPL energy reduction to achleve
anoverall gaal of reducing who e-bulkding energy consumption.

Figure 1. PPLs account for 239 of the total energy consumed by commercial bulllings. Graph by ChadLobato, NREL Data source: DOE (2070

Using the process and strategies outhined Inthis brochure, the L.
Department of Energyes National Renewable Encrgy Labaratory
(WREL) was able to drastically reckice lts PPL energy use In the
Research Support Faclity (RSP NRELs previous office space PRLs
used nearly 2,257,000 kwhyyear; after Implementing thse PPL
strategles, the RSF used 1,290,000 kWh/ysar (sse Figure 2} At NREL's
utlhtyrate of $0.06/kWh, there & an annual cost saving of $S8.000.
“This "quick start guide will help building owners and energy
managers reduce PPL enesgy use i their facilites. Thisbrochure
provides an overview of PRLS I office bulldings and describes the
process ded energy
impact. I packages extensive PPL research Into an easy-to-use set of
structions and prowvides cick references to safiltools, webstas,
anddatabases. 1t 15 also Imended to guide the procurement of

new equipment that Incorporates strateghes and techologles to
significartly reduce energy consumption.

[ —

v
v
oo
o
oo
o0
=

i o
Figure 2. A 43% reckiction In PRL Energy use s3ves $58,000 annually:
Graph by Chad Lobato, NREL

WREL 15 a national laboratory of the U.S. Department of Energy,
Office of Energy Efficiency and Renewable Energy, operated by the Alliance for Sustainable Encrgy, LLC.

For more information: https://betterbuildingsinitiative.energy.gov/alliance/technology-

- solution/plug-process-loads
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Get Involved

= Join the PPL Technical Research Team: ppl@waypoint-energy.com

= Attend the next webinar: March 2019

= Check out the resources on our webpage. Blog example below.

= Meet us at conference get-togethers

= Host a field study!

= Participate in the Interior Lighting Campaign innovation category (lighting and plug load controls)

» Research-oriented? Contact us about the PPL Strategic Working Group

UTILITY INCENTIVES FOR COMMERCIAL BUILDING PLUG LOAD EFFICIENCY

Plug and Process Loads (PPLs) are relatively easy to manage
with the right equipment, as DOE's Better Buildings Alliance
Plug_and Process Load (PPL) Technical Research Team can tell
you. Obtaining that equipment can be even easier, thanks to

utility incentives and rebates!

The PPL Tech Team has released the annual update of its
database of utility incentives and rebates for plug load
efficiency. This database includes a list of financial and other

incentives offered by state and sponsor, which is often the
electric utility or energy efficiency program administrator. The

Figure 1. Proportion of plug and process load Incentives by category

database groups the types of PPL incentives into five

categories, shown in Figure 1 and explained below.

23
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https://betterbuildingsinitiative.energy.gov/alliance/technology-solution/plug-process-loads

Michael Deru

Space Conditioning TRT
National Renewable Energy Laboratory

U.S. DEPARTMENT OF

ENERGY




Space Conditioning Team

Michael Deru, michael.deru@nrel.gov

2018 Advanced RTU Campaign
JRecogpition Awards Announced!

Advanced RTU Campaign

= Technology and Business resources at
www.advancedRTU.org

= 2019 Recognition Awards

= Categories announced in January
= Winners announced at PRSM National Conference, April 30

RTU AFDD Field Study

= Landscaping report coming in early 2019 — looking for participants
= Collecting real time data in 2019 — looking for participants

Multiple RTU Coordination New project
= Determine energy, demand, and cost savings with optimized control

of multiple RTUs
= Lab testing in 2019 and field testing 2019-2020

Better EEEEEEEEEEEE
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http://www.advancedrtu.org/

Space Conditioning Team

Michael Deru, michael.deru@nrel.gov

Technology Demonstrations

Reports coming in 2019

= HVAC air cleaning technology

= High-efficiency smart motor

= Cooling tower water treatment systems

Resources

= Wwww.HVACResourceMap.net

= \Water resources tool kit New
= Looking for input

7 What is this resource?

-] - The HVAC Resource Map is an intuitive
graphical interface that provides quick access
to a broad array of quality information on
operations and maintenance best practices and
energy and water efficiency measures.

have been carefully selected 1o help
NAITOW YOUT Searc] h for helpful
information.

Tech Team Calls

= February and August
= Looking for topics of interest e

Better U.5. DEPARTMENT OF
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http://www.hvacresourcemap.net/
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Building Envelopes TRT
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Building Envelope Market Potential

\-

m Roofs

m Infiltration

m Foundation
Walls

m \Windows

ﬂhe Commercial Building Envelop}

5.81 Quads of primary energy use

.

Better
Buildings
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Envelope Technology Research Team (ETRT)

Melissa Lapsa, MBA  Simon Pallin, PhD.

= Toolkit solutions for advanced
technologies for windows,
walls, and roofs

ETRT Lead ETRT Technical Lead - .
| = Building envelope project best
B Harard s practice guidance and tools

AN = Technical expertise from Oak
< Ridge National Laboratory

ETRT Tech Support ETRT Support

Better us
Buildings ENERGY




A Unigue and Diverse Team

Industry
Experts
BTO BB

Challenge
BTO CBI/HIT g

Emerging
Tech
Envelope

Tech
Team BB
Alliance

= Demonstration of high performance envelope
technologies and solutions

= Comprised of Better Buildings Partners and
representatives from the design community,
Including A&E firms

29 Members
Adams 12; Community College of
Allegheny County, Arlington County;
Brevard County Schools; Clark
Atlanta Univ.; Cook County; Emory;
exp US Services; Green
Dinosaur;Hersha Hospitality Mgmt;
HOK; Instit. Engenharia do Porto;
Legacy Health;

MA DOER; More;
Newmark Grubb Knight Frank;
Parkway Schools;

SABEY; Schmidt; SIM2; Smart Bldg
Strategies, TN Energy Office;

Tishman Speyer; Turner
Construction; US ACE; z2zero

Better
Buildings
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Current Building Envelope R&D Efforts

Building Enclosure Building Enclosure Current Wall Systems

Commissioning (BECX) Performance Metric e Performance data and

e Best Practices, Case Investigating market need gap analysis
Studies Identifying variables  Investigate opportunities

- Benefits and Costs Study Validation with lab testing & for “active/controllable
simulations wall systems”

Composite Walls Window Attachments

Development of multifunctional Collaboration with Attachment
composite panel: Energy Rating Council (AERC)

 Envelope Retrofit e Field measurements

 Will combine heat, air and « Building Energy modeling
moisture barrier with the
cladding system

Better
Buildings




Quantifying Hidden Value with an Enclosure

Performance Metric

= Conducting

Thermal Resistance Air Infiltration

modeling simulations = R-value Thermal Resistance
to verify variables for " oot [ hanness (CHTS
a quantitative metric L ooundaen © Exposure
Seeking real building e Bdoes indoor limate
data for field EE——— \ HAC Charactrisics
validations Reduction Facto " ser Benavior
o Build.ing type, " Penetations :/viztnr;zraz?enditions
location, size il ” " remperaur
= Components and ‘ B |
materials '

= Energy use, hours Building Enclosure Performance (BEP) metric

operation, etc.

P Better https://betterbuildingsinitiative.energy.gov/webinars/etrt-members-only-meeting-discussion-building-enclosure- U.S. DEPARTMENT OF
@ Buildings performance-metric-research ENERGY



Passive Walls: Investigating Performance & Gap Analysis

= Categorize common
commercial wall assemblies

Compare Performance in Natural Exposure Testing Facility

= Research availability of measured Bt
envelope data *  Pressure distribution
= |dentify performance indices for control © Rele iy
and energy optimization . Ih_llloistt:re content
. eat mux
|dentify simulation model
deficiencies
= Do the models capture all the real wall
assemblies accurately? | i Ly =
= Conduct sensitivity analysis Gty Mt e el

= Light weight wall vs mass wall systems

Seeking ETRT Partner input: measured wall
performance data

Better
Buildings
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New ETRT Resources

Enclosure Technologies

 Tech Showcase: Windows and Air Barrier Technologies

 Tech Showcase: Enclosure Systems, Air Barrier Technologies, & Window
Attachments

« Half-Day Workshop: Going Deep on Enclosure Commissioning
e BECx Resources Page (coming soon)

Airtighness of Commercial Buildings — Where are we and where

could we go? D. Hun et al, 2018 ACEEE Summer Study on Efficient
Buildings

e ORNL/ABAA/NIST Airtightness Savings Calculator

MBetter s oeRARTHENT OF
4 Buildings


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjurJXj6ObMAhVJET4KHW2bA30QjRwIBw&url=http://www.alumniroofing.com/roof-systems&bvm=bv.122448493,d.cWw&psig=AFQjCNGGfacTEze6P0rihi_PSmjTKl5aIA&ust=1463770653635520
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/ETRT%20TechShowcase.pdf
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/Improving_Building_Performance_with_Envelope_Technologies.pdf
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/Going_Deep_on_Building_Enclosure.pdf
https://aceee.org/files/proceedings/2018/node_modules/pdfjs-dist-viewer-min/build/minified/web/viewer.html?file=../../../../../assets/attachments/0194_0286_000463.pdf#search=%22Airtightness%22
https://airleakage-calc.ornl.gov/#/infiltration

Join the Envelope Tech Research Team!

Building A (chi |
. rchitects Subject
Building Managers _4 Engineers patter

Owners‘MExperts
Installers/
Manufacturers Builders
Energy Service

. Researchers
Providers
fEnqaqe In R&D: )
 Addressing airtightness requirements
« Passive Walls Research
\* Investigating Building Enclosure Performance Metric y

Bafldings To join, email Melissa Lapsa: lapsamv@ornl.gov
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Thank you!

Melissa Lapsa
lapsamv@ornl.gov
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Michael Myer

Lighting and Electrical TRT
Pacific Northwest National Laboratory
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Lighting & Electrical Team

Webinars/Team Calls

= Portion of calls focuses on a topic

= Lighting as a Service and Internet of Things (IoT)
Research

= Lessons Learned from lIoT / Smart Lighting Installations
= Portion of calls allows for cross talk of members
= DOE-supported team

= Pacific Northwest National Lab
» |ndividual requests

= L&E member requested information for evaluating color

= L&E member requested information about certain types of
downlights

Meeting Dates
January 17, 2019
April 18, 2019
September 19, 2019

Better
Buildings
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Interior Lighting Campaign (ILC)

2019 Recognition o

: L "3| Annual
= Recognized 15 organizations at the IES % | CaTatees
conference in Boston S—

c Slmllgr event in the works fc?r 20.19 | Boston 5?
" WOrklng to expand beyOnd Just ||ght|ng to WESTIN BOSTON WATERFRONT - -
also include HVAC and plug load AUGUST 9-11, 2018 >

interactions

ILC Resources

= Specifications

= Utility incentives database
= Case studies

= HighLIGHTs Newsletter

= Application guides | _ ,
= Technical assistance T e ASDTOML ———

lllll
a

Better
Buildings

High Efficiency Trc
Performance Spec

Version: 8.0

= Join at https://interiorlightingcampaign.org/node/add/participant eRey
Better U.5. DEPARTMENT OF

BuiIt!j;ngs ENERGY


https://interiorlightingcampaign.org/node/add/participant
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Internet of Things (IoT) and Lighting

Recent work
= Literature review and product matrix
= Manufacturer and end-user perspectives

Challenges related to IoT

1. Lack awareness of some of the benefits
2. Cyber security

3. Costis a barrier

4. Interoperability, & End User Interviews

Next steps / work

= Challenge for fixtures with I1oT port
= On going research related to the barriers

loT Products and
Applications: Lighting

Manufacturer and End-User Perspeclives

November 2018

FALear er
K Kely L Sandanl

-ighting
Capabilities Research
Literature Review and Product Matrix
March 2018

ENERGY

Better
Buildings
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Internet of Things (IoT) and Lighting

Aspects of the Challenge

é\““’“ght
5

b
EW Add-Ons

Product 4

f eLuminaire k] -Lighting sensors
*Retrofit Kit
*Connectivity

*Connected

*|oT devices
*Equip. tracking
*Space utilization

*Upgradeability
*Gunshot detect/locate

Challenge Prove it

Demonstration

*Office
*Space utilization
*Education
*Security system
integration
*Healthcare
*Equipment locate
Fall detection

Pilot it

U.5. DEPARTMENT OF

ENERGY
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Field Evaluations

In progress
= Lighting + HVAC
= Federal building using smart sensors to interface with the HVAC and lighting

= Lighting + HVAC + Plugs
= 4+ sites in Minnesota LED retrofits interfacing with HVAC and occupancy sensors

Field Evaluations / Demonstrations
= Seeking Partners: Tuning LED systems
= Seeking Partners: PV + Direct Current + LED + Battery

DDDDDDDDDDDD

Better us.
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Field Evaluations: Tuning LED systems
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Field Evaluations: Tuning LED systems

Sunset
2700 K
55%

<0

19

(s 0]
= ' Dawn 3500K |
70%
= Morning ~
5000 K
85%
€l ) vV
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Field Evaluations: Tuning LED systems
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Field Evaluations: Tuning LED systems

Overview:
= Color tuning LED fixture might have benefits

Seeking Partners:

= Office Setting

= Requires consent of those participating in field evaluation

= |deal building has duplicate floors / floor plans that can be segregated

= Workers work a standardized day shift with limited travel

= |deally would involve some type of task that could evaluated or included
into the tracking metrics

Research Questions:

= Energy savings of different systems

= User perspective

= Any benefits that could be monetized

Better DDDDDDDDDDDD

Buildings E'NERGY



Field Evaluations: PV + DC + LED + Battery

a8
Pl
)

DC LED Ltg Battery Storage

Better DDDDDDDDDDDD
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Field Evaluations: Tuning LED systems

Overview:
= PV + DC + LED + Battery Storage

Seeking Partners:

= Building type TBD

= Small commercial building

* Interested in DC power

= Most likely a new construction project
= Limited effects on staff

Research Questions:
= Energy savings of different systems
= How hard / challenges of design

Better DDDDDDDDDDDD

Buildings E'NERGY



Additional Resources

= EMIS » ETRT
= Characterization and Survey of Automated FDD = Windows and Air Barrier Technologies
Tools = Enclosure Systems, Air Barrier Technologies, &
= Using EMIS to Identify Top Opportunities for Window Attachments
Commercial B_uildinq Efficiency o = Going Deep on Enclosure Commissioning
] g%gpg%te Delivery of & Global Smart Bulldings = Airtightness of Commercial Buildings — Where

are we and where could we go?
= Airtightness Savings Calculator

= Building Data Management — Best Practices and
Lessons Learned from EMIS Installations

= Dashboards and Beyond: Designing EIS for = PPL

Success = https://betterbuildingsinitiative.enerqgy.gov/alliance/te
= Success Stories for exemplary EMIS chnology-solution/plug-process-loads
implementations = Space Conditioning
= Lighting and Electric = www.advancedRTU.org
= https://interiorlightingcampaign.org/node/add/partici = www.HVACResourceMap.net
pant
49
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http://eis.lbl.gov/pubs/lbnl-2001075.pdf
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/EMIS_Top_Opportunities-May_2017.pdf
https://eta.lbl.gov/publications/corporate-delivery-global-smart
https://smart-energy-analytics.org/sites/default/files/decks/DataMgmt_031418.pdf
https://smart-energy-analytics.org/sites/default/files/decks/Dashboards_Webinar_Combined_071818.pdf
https://smart-energy-analytics.org/success-stories
https://interiorlightingcampaign.org/node/add/participant
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/ETRT%20TechShowcase.pdf
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/Improving_Building_Performance_with_Envelope_Technologies.pdf
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/Going_Deep_on_Building_Enclosure.pdf
https://aceee.org/files/proceedings/2018/node_modules/pdfjs-dist-viewer-min/build/minified/web/viewer.html?file=../../../../../assets/attachments/0194_0286_000463.pdf#search=%22Airtightness%22
https://airleakage-calc.ornl.gov/#/infiltration
https://betterbuildingsinitiative.energy.gov/alliance/technology-solution/plug-process-loads
http://www.advancedrtu.org/
http://www.hvacresourcemap.net/
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Better Buildings Webinar Series

— -~ = . PRIORITIZING LABORATORIES
m 1.1 TOMEET YOUR ENERGY GOAL
i R T
3 _:Fir*—*-- _;?Eii'g Tuesday, January 8, 2019 | 3:00 - 4:00 PM ET

|

i
| REGISTER TODAY

Using lessons learned and experts in the field this
webinar will set up your site for creating a Smart
Labs Program. Prioritizing energy efficiency in
labs can help organizations quickly meet their
energy saving goals.
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https://attendee.gotowebinar.com/register/7209724635337152257

Better Buildings Webinar Series

BACK BY POPULAR DEMAND: PRIORITIZING LABORATORIES P |
THE BEST OF THE 2018 BETTER BUILDINGS SUMMIT TO MEET YOUR ENERGY GOALS [ —
Tuesday, September 18, 2018 | 3:00 - 4:00 PM ET Tuesday, January 8, 2019 | 3:00 - 4:00 PM ET = :".E

REGISTER TODAY REGISTER TODAY

LESSONS FROM THE FIELD:

REAL WORLD APPLICATIONS THAT INFORM R&D

BENCHMARKING WATER:

NEW APPROACHES AND OPPORTUNITIES

FOR BUILDINGS
Tuesday, February 5, 2019 | 3:00 - 4:00 PM ET

Tuesday, October 16, 2018 | 3:00 - 4:00 PM ET

BRIGHT IDEA: BETTER BUILDINGS,

/_gsmm LIGHTING TOOLKIT FOR K-12 SCHOOL DISTRICTS BETTER BODIES:

Tuesday, November 6, 2018 | 3:00 - 4:00 PM ET STRATEGIES FOR HEALTH & WELLNESS

Tuesday, March 5, 2019 | 3:00 - 4:00 PM ET

REGISTER TODAY REGISTER TODAY

RETHINKING
TRADITIONAL FINANCE:

HOW EFFICIENCY-AS-A-SERVICE UNLOCKS NEW
°  POTENTIAL FOR BUSINESS
Tuesday, April 2, 2019 | 3:00 - 4:00 PM ET

REGISTER TODAY

LATEST NEWS FROM THE
TECHNOLOGY RESEARCH
TEAMS

Tuesday, December 4, 2018 | 3:00 - 4:00 PM ET

REGISTER TODAY



https://register.gotowebinar.com/register/2884882508810898690
https://attendee.gotowebinar.com/register/7083681020375215361
https://attendee.gotowebinar.com/register/1440179205582256129
https://attendee.gotowebinar.com/register/5620476234898493441
https://register.gotowebinar.com/register/3379785888452110595
https://attendee.gotowebinar.com/register/881625099649220609
https://attendee.gotowebinar.com/register/5509913743655966977
https://attendee.gotowebinar.com/register/5766494677602269697

Better Better
Buildings' @ Plants’

ULE. DERANTRIENT OF ERERDY ek DERSETWERNT OF ENERTY

REGISTER NOW

2019,

JULY 10-11 | ARLINGTON, VA

S IMPROVING AMERICA'S BUILDINGS
() THROUGH LEADERSHIP AND INNOVATION

H‘i

BETTERBUILDINGSINITIATIVE.ENERGY.GOV/SUMMIT

.5, DEPARTMENT OF

ENERGY
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https://betterbuildingsinitiative.energy.gov/summit

Additional Questions? Please Contact Us

betterbuildingswebinars@ee.doe.qov

Kim Trenbath Michael Deru Melissa Voss Lapsa
Kim.Trenbath@nrel.gov Michael.Deru@nrel.gov lapsamv@ornl.gov
Today’s
Presenters
Michael Myer Jessica Granderson
Michael.Myer@pnnl.gov jgranderson@]Ibl.gov
DOE Cedar Blazek
Program DOE, Better Buildings Challenge
Leads cedar.blazek@ee.doe.gov
Proaram Kendall Sanderson Megan Krest
Su 9 ort RE Tech Advisors RE Tech Advisors
PP ksanderson@retechadvisors.com mkrest@retechadvisors.com
54
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