
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 
question box.
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Click To Edit Master Title StyleLatest News From The 
Technology Research 
Teams

December 4, 2018
3:00 – 4:00 PM EST



Today’s Presenters

Name Organization Technology Research Team

Jessica Granderson Lawrence Berkeley National Laboratory EMIS

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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Jessica Granderson
EMIS Technology Research Team
Lawrence Berkeley National Laboratory



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 
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EMIS Examples
7

Building Automation 
System (BAS)

Benchmarking and 
Monthly Utility Bill 

Analysis

Energy Information 
Systems

Fault Detection 
and Diagnostics

Benchmarking: Performance Systems Development FDD: SkyFoundry
BAS: Automated Logic EIS: Lucid



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

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

9

Presenter
Presentation Notes




Smart Energy Analytics Campaign

 Goal: Facilitate adoption of EMIS and 
monitoring-based commissioning

 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! 
https://smart-energy-analytics.org
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Presenter
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 availableWe also recognize Participant’s exemplary performance through a number of annual awards 



Fall 2018 Recognition

 New Installation 
Recognition
• Clise Properties

EIS in a Single Site (500,000 sq ft)
• Kerry Inc.

FDD in a Single Site (320,000 sq ft)
• Stanford University Dining and 

Residence:
EIS in a Portfolio (4.9 million sq ft)
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Presenter
Presentation Notes
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 websiteThese 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
 Integrating 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
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Kim Trenbath
Plug and Process Loads Technology Research Team
National Renewable Energy Laboratory



Plug and Process Loads Technical Team
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Learn more at:
https://betterbuildingsinitiative.energy.gov/alliance/technology-solution/plug-

process-loads

Presenter
Presentation Notes


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


Plug and Process Loads Technical Team
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Data from EIA Annual Energy Outlook 2018.



What Are Plug and Process Loads?



Who We Are

Team Leads Technical 
Research Team
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Join Us!
Please contact Katie Vrabel: ppl@waypoint-energy.com

Rois Langner Kim Trenbath Icons from Flaticon.com

Strategic 
Working 
Group

Icons from Flaticon.com

mailto:ppl@waypoint-energy.com


What We Do

18

Technical Research Team 
Webinars

One-to-one calls

Conference meet ups

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

Integrated Controls

Conferences and Presentations

Resources on the BBA PPL 
website

CommunicateInvestigateCollaborate
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NREL Image: 
#32793  Icon from Flaticon.com

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

 Conference Get-Togethers
 One-to-one calls
 Field Study Test Sites
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Investigate
Wireless meter & controls for 
plug loads (“smart outlets”)
Navigating Cybersecurity Implications 
of Smart Outlets 

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

Integrated controls

Landscaping Study: Integrating Smart 
PPL Controls into Energy 
Management 
Information System (EMIS) 
Platforms
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Investigate

Other

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

Available from Intelligent 
Buildings International
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Communicate

Presentations
 Better Buildings Summit
 ACEEE Summer Study 

on Efficiency in Buildings
 Better Plants Day 

Resources
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For more information: https://betterbuildingsinitiative.energy.gov/alliance/technology-
solution/plug-process-loads

NREL Image: 
#33190  



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
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Michael Deru
Space Conditioning TRT
National Renewable Energy Laboratory



Space Conditioning Team
Michael Deru, michael.deru@nrel.gov

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

http://www.advancedrtu.org/


Technology Demonstrations
Reports coming in 2019
 HVAC air cleaning technology
 High-efficiency smart motor
 Cooling tower water treatment systems 

Resources
 www.HVACResourceMap.net
 Water resources tool kit New

 Looking for input

Tech Team Calls
 February and August
 Looking for topics of interest

Space Conditioning Team 
Michael Deru, michael.deru@nrel.gov

http://www.hvacresourcemap.net/


Melissa Voss Lapsa
Building Envelopes TRT
Oak Ridge National Laboratory 



Building Envelope Market Potential

1.3
22%

1.14
20%

0.58
10%

1.45
25%

1.34
23%

Roofs
Infiltration
Foundation
Walls
Windows

The Commercial Building Envelope:
5.81 Quads of primary energy use



Envelope Technology Research Team (ETRT)

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

 Building envelope project best 
practice guidance and tools

 Technical expertise from Oak 
Ridge National Laboratory 

ETRT Technical LeadETRT Lead

ETRT SupportETRT Tech Support

Melissa Lapsa, MBA Simon Pallin, PhD.

Mahabir
Bhandari, Ph.D.

Caroline 
Hazard, M.S.



A Unique and Diverse Team

 Demonstration of high performance envelope 
technologies and solutions

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

BTO 
Emerging 

Tech Other 
BBA 
Tech 

Teams

Envelope 
Tech 
Team

ORNL

BTO
CBI/HIT

BB 
Challenge

Industry 
Experts

Sister 
Labs

BB 
Alliance

GSA/ 
GPG

Trade  
Assoc.

Rating 
Orgs.

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



Current Building Envelope R&D Efforts

Building Enclosure 
Commissioning (BECx) 
• Best Practices, Case 

Studies
• Benefits and Costs Study

Building Enclosure 
Performance Metric

• Investigating market need
• Identifying variables
• Validation with lab testing & 

simulations

Current Wall Systems
• Performance data and 

gap analysis 
• Investigate opportunities 

for “active/controllable 
wall systems”

Composite Walls
Development of multifunctional 
composite panel:

• Envelope Retrofit 
• Will combine heat, air and 

moisture barrier with the 
cladding system

Window Attachments
Collaboration with Attachment 
Energy Rating Council (AERC)
• Field measurements
• Building Energy modeling



Quantifying Hidden Value with an Enclosure 
Performance Metric

 Conducting 
modeling simulations 
to verify variables for 
a quantitative metric

 Seeking real building 
data for field 
validations
 Building type, 

location, size
 Components and 

materials
 Energy use, hours 

operation, etc. 

Air Infiltration 
Thermal Resistance
 Airtightness (ACH75)
 Building Type
 Exposure

Building Enclosure Performance (BEP) metric

Thermal Resistance
 R-value

• Walls 
• Roof
• Foundation
• Fenestration

 Thermal Bridges

Installation Quality
Reduction Factor
 Joints
 Penetrations
 Perforations
 Training

Indoor Climate
 Thermostat Setpoints
 HVAC Characteristics
 User Behavior

Weather Conditions
 Temperature
 Wind Loads

https://betterbuildingsinitiative.energy.gov/webinars/etrt-members-only-meeting-discussion-building-enclosure-
performance-metric-research



Passive Walls: Investigating Performance & Gap Analysis

 Categorize common 
commercial wall assemblies
 Research availability of measured 

envelope data
 Identify performance indices for control 

and energy optimization

 Identify simulation model 
deficiencies
 Do the models capture all the real wall 

assemblies accurately?

 Conduct sensitivity analysis
 Light weight wall vs mass wall systems

Seeking ETRT Partner input: measured wall 
performance data



New ETRT Resources

• Tech Showcase: Windows and Air Barrier Technologies
• Tech Showcase: Enclosure Systems, Air Barrier Technologies, & Window 

Attachments

Enclosure Technologies

• Half-Day Workshop: Going Deep on Enclosure Commissioning
• 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

• ORNL/ABAA/NIST Airtightness Savings Calculator

BECx

Airtightness

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 
Owners

Building 
Managers

Architects 
and Engineers

Installers/ 
Builders

Researchers

Subject 
Matter 
Experts

Trade 
Associations Manufacturers

Energy Service 
Providers

Engage in R&D:
• Addressing airtightness requirements
• Passive Walls Research
• Investigating Building Enclosure Performance Metric

To join, email Melissa Lapsa: lapsamv@ornl.gov

mailto:lapsamv@ornl.gov


Thank you!

Melissa Lapsa
lapsamv@ornl.gov

mailto:lapsamv@ornl.gov


Michael Myer
Lighting and Electrical TRT
Pacific Northwest National Laboratory 



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 IoT / Smart Lighting Installations
 Portion of calls allows for cross talk of members
 DOE-supported team

 Pacific Northwest National Lab
 Individual 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



Interior Lighting Campaign (ILC)

ILC Resources
 Specifications
 Utility incentives database
 Case studies
 HighLIGHTs Newsletter
 Application guides
 Technical assistance
 Join at https://interiorlightingcampaign.org/node/add/participant

3

2019 Recognition 
 Recognized 15 organizations at the IES 

conference in Boston
 Similar event in the works for 2019
 Working to expand beyond just lighting to 

also include HVAC and plug load 
interactions

https://interiorlightingcampaign.org/node/add/participant


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. Cost is a barrier 
4. Interoperability, & End User Interviews

Next steps / work
 Challenge for fixtures with IoT port
 On going research related to the barriers
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Internet of Things (IoT) and Lighting

Aspects of the Challenge
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Product
•Luminaire
•Retrofit Kit
•Connectivity
•Upgradeability

Add-Ons
•Lighting sensors
•Connected

•IoT devices
•Equip. tracking
•Space utilization
•Gunshot detect/locate

Demonstration
•Office
•Space utilization

•Education
•Security system 
integration

•Healthcare
•Equipment locate
•Fall detection

Challenge Prove it Pilot it



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



Field Evaluations: Tuning LED systems



Field Evaluations: Tuning LED systems



Field Evaluations: Tuning LED systems



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
 Ideal building has duplicate floors / floor plans that can be segregated
 Workers work a standardized day shift with limited travel
 Ideally 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



Field Evaluations: PV + DC + LED + Battery

Photovoltaics Direct Current

DC LED Ltg Battery Storage



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



Additional Resources

 EMIS
 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
 Building Data Management – Best Practices and 

Lessons Learned from EMIS Installations
 Dashboards and Beyond: Designing  EIS for 

Success
 Success Stories for exemplary EMIS 

implementations
 Lighting and Electric

 https://interiorlightingcampaign.org/node/add/partici
pant

 ETRT
 Windows and Air Barrier Technologies
 Enclosure Systems, Air Barrier Technologies, & 

Window Attachments
 Going Deep on Enclosure Commissioning
 Airtightness of Commercial Buildings – Where 

are we and where could we go?
 Airtightness Savings Calculator

 PPL
 https://betterbuildingsinitiative.energy.gov/alliance/te

chnology-solution/plug-process-loads

 Space Conditioning
 www.advancedRTU.org
 www.HVACResourceMap.net
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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/


Q&A



Better Buildings Webinar Series

PRIORITIZING LABORATORIES 
TO MEET YOUR ENERGY GOAL
Tuesday, January 8, 2019  |  3:00 - 4:00 PM ET

51

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.

https://attendee.gotowebinar.com/register/7209724635337152257


Better Buildings Webinar Series

BACK BY POPULAR DEMAND:
THE BEST OF THE 2018 BETTER BUILDINGS SUMMIT 

Tuesday, September 18, 2018  |  3:00 - 4:00 PM ET

BRIGHT IDEA:
LIGHTING TOOLKIT FOR K-12 SCHOOL DISTRICTS

Tuesday, November 6, 2018  |  3:00 - 4:00 PM ET

BENCHMARKING WATER:
NEW APPROACHES AND OPPORTUNITIES 
FOR BUILDINGS

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

LATEST NEWS FROM THE 
TECHNOLOGY RESEARCH 
TEAMS
Tuesday, December 4, 2018  |  3:00 - 4:00 PM ET

PRIORITIZING LABORATORIES 
TO MEET YOUR ENERGY GOALS
Tuesday, January 8, 2019  |  3:00 - 4:00 PM ET

BETTER BUILDINGS,
BETTER BODIES:
STRATEGIES FOR HEALTH & WELLNESS

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

LESSONS FROM THE FIELD:
REAL WORLD APPLICATIONS THAT INFORM R&D

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

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

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
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https://betterbuildingsinitiative.energy.gov/summit


Additional Questions? Please Contact Us

betterbuildingswebinars@ee.doe.gov

Today’s 
Presenters

Kim Trenbath
Kim.Trenbath@nrel.gov

Michael Deru
Michael.Deru@nrel.gov

Melissa Voss Lapsa
lapsamv@ornl.gov

Michael Myer
Michael.Myer@pnnl.gov

Jessica Granderson
jgranderson@lbl.gov

DOE 
Program 

Leads

Cedar Blazek
DOE, Better Buildings Challenge

cedar.blazek@ee.doe.gov

Program 
Support

Kendall Sanderson
RE Tech Advisors

ksanderson@retechadvisors.com

Megan Krest
RE Tech Advisors

mkrest@retechadvisors.com

Follow us on Twitter @BetterBldgsDOE

54

mailto:betterbuildingswebinars@ee.doe.gov
mailto:Kim.Trenbath@nrel.gov
mailto:Michael.Deru@nrel.gov
mailto:lapsamv@ornl.gov
mailto:Michael.Meyer@pnnl.gov
mailto:jgranderson@lbl.gov
mailto:cedar.blazek@ee.doe.gov
mailto:ksanderson@retechadvisors.com
mailto:bryan@retechadvisors.com

	Better Buildings Webinar Series
	Latest News From The Technology Research Teams
	Today’s Presenters
	Jessica Granderson�EMIS Technology Research Team�Lawrence Berkeley National Laboratory
	EMIS Defined
	EMIS Project Team Overview
	EMIS Examples
	Resource Examples
	Commissioning (Cx) Study Update
	Smart Energy Analytics Campaign
	Fall 2018 Recognition
	Additional Areas of Team Research
	Kim Trenbath�Plug and Process Loads Technology Research Team�National Renewable Energy Laboratory
	Plug and Process Loads Technical Team
	Plug and Process Loads Technical Team
	What Are Plug and Process Loads?
	Who We Are
	What We Do
	Collaborate
	Investigate
	Investigate
	Communicate
	Get Involved
	Michael Deru�Space Conditioning TRT�National Renewable Energy Laboratory
	Space Conditioning Team�Michael Deru, michael.deru@nrel.gov
	Space Conditioning Team �Michael Deru, michael.deru@nrel.gov
	Melissa Voss Lapsa�Building Envelopes TRT�Oak Ridge National Laboratory 
	Building Envelope Market Potential
	Envelope Technology Research Team (ETRT)
	A Unique and Diverse Team
	Current Building Envelope R&D Efforts
	Quantifying Hidden Value with an Enclosure Performance Metric
	Passive Walls: Investigating Performance & Gap Analysis
	New ETRT Resources
	Join the Envelope Tech Research Team!
	Thank you!
	Michael Myer�Lighting and Electrical TRT�Pacific Northwest National Laboratory 
	Lighting & Electrical Team
	Interior Lighting Campaign (ILC)
	Internet of Things (IoT) and Lighting
	Internet of Things (IoT) and Lighting
	Field Evaluations
	Field Evaluations: Tuning LED systems
	Field Evaluations: Tuning LED systems
	Field Evaluations: Tuning LED systems
	Field Evaluations: Tuning LED systems
	Field Evaluations: PV + DC + LED + Battery
	Field Evaluations: Tuning LED systems
	Additional Resources
	Q&A
	Better Buildings Webinar Series
	Better Buildings Webinar Series
	Slide Number 53
	Additional Questions? Please Contact Us

