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 go to slido.com and use event code #DOE to submit
your responses.
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Save Energy and Money with the Building
Envelope Campaign

December 8, 2020
3:00 —4:00 pm EDT
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Today’s Presenters

Hayley McLeod Dr. Simon Pallin Cristine Gibney

Oak Ridge National Laboratory Oak Ridge National Laboratory American Geophysical Union

U.S. DEPARTMENT OF
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Please go to www.slido.com

using your mobile device, or by opening a new window

Enter Event Code

#DOE

U.S5. DEPARTMENT OF



Polls #1 & 2

We want to learn more about you!

Please go to www.slido.com and enter code #DOE to respond
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http://www.slido.com/

Agenda

1 Building Envelope Campaign (BEC) Introduction

9 Tool Walk-Thru with Technical Lead of BEC

3  Case Study — American Geophysical Union

4 Q&A
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Better Buildings Alliance Tech Teams
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Envelope Technology Research Team (ETRT)

Connecting Better Buildings partners with
advanced building envelope technology solutions

v Technology verification studies Envelope technologies account for approximately 30% of
v Specification documents the primary energy consumed in commercial buildings,
% : f h playing a key role in determining levels of comfort, natural
Case studies and fact S eets lighting, ventilation, and how much energy is required to
v’ Calculators and analytic tools heat and cool a building.
Hayley McLeod, M.S.P.P. Simon Pallin, Ph.D. Mahabir Bhandari, Ph.D. Jason DeGraw, Ph.D. Kita Cranfill
Building Envelope Building Envelope Building Envelope Building Envelope

Campaign Lead Technical Lead Tech Team Support Tech Team Support Full Stack Developer




Building Envelope Campaign Goals

= Motivate action and increase awareness of the value of
Investing in high performance building envelope technologies for
noth new and existing commercial buildings

= Recognize leaders adopting and achieving high performing
ouilding envelope systems

= Demonstrate and document energy and cost savings with
Integrated design, construction, commissioning, and maintenance
from implementation of high performing envelope systems
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How are we going to achieve the goals?

= Broad Industry Engagement

= Supporters
= Access technical expertise regarding envelope technologies
= Partner with the BEC technical team to spread the word about the campaign
= Gain recognition through the BEC website

= Participants
= Access campaign resources and technical expertise in evaluating envelope options
= Stay informed on envelope technologies and resources produced through the campaign

= Gain recognition through the BEC website, achievement of awards, and participation in
case studies (pending submitting validation information and building completion)
» Projects completed since January 2019 are eligible to submit
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Recognition Tiers and Categories

Existing Building — Envelope Retrofit

Recognition Tiers

Retro 30

Building envelope heat loss/gain reduction of 30%2,
due to implementation of building envelope improvements

Retro 50

Building envelope heat loss/gain reduction of 50%2,
due to implementation of building envelope improvements

(a) Reduction may consist of any energy retrofit measure that involve the building envelope thermal performance (R-value, Air leakage,
Attachments, etc.)
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Recognition Tiers and Categories

New Construction

Recognition Tiers

Novel 20

Building envelope heat loss/gain reduction of 20%?2 over code®,
due to incorporation of emerging high-performance envelope technologies

Novel 40

Building envelope heat loss/gain reduction of 40%?2 over code®,
due to incorporation of emerging high-performance envelope technologies

(a) Follow ASHRAE Advanced Energy Design Guides Reduction
(b) Most recent national energy code (ASHRAE 90.1 - 2016)
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Recognition Tiers and Categories

Additional Recognition

Role Models

An additional level of recognition will be available to those buildings which meet a campaign
recognition tier and also incorporate an additional advanced strategy or technology into their
building envelopes, serving as role models within the industry.

Honorable Mentions

Buildings which do not meet a campaign recognition tier but still make a noteworthy impact on
the campaign (e.g., substantial square footage) may apply for an Honorable Mention.
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Timeline

= Currently open for new Participants and Supporters to sign up

= Accepting and reviewing Submittals from Participants
= All new construction and retrofits completed since January 2019 are eligible

= Submittal deadline will be in the Spring
= Recognition event will be in the Summer

This Campaign is free and obligation-free to join.
It iIs easy to switch from a Supporter to a Participant!
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Participants — 39 Registered

eSai LLC

LANL *

Better Building Works LLC

Melrose Energy Commission
Community College of Allegheny County
H2M architects + engineers

Flad Architects

Tenderloin Neighborhood Development
Corporation (TNDC)

Judicial Council of California

Arlington County Department of Environmental
Services

GLHN Architects & Engineers, Inc.*
Parkway School District **

Boulder Associates

BG3 Architecture, LLC

Baseys Roofing & Sheet Metal
Fair Building Technology, LLC
Mathis Consulting

IMPACT Industrial Services ***
Mass General Brigham

VHA Energy Engineer’s Advisory Board (VA) ***
Bullitt County Public Schools
RWDI

FGM Architects

Building Enclosure Consultants*
Redhorse Corporation*
American Geophysical Union

Totals
Over 250 buildings
Over 18 million sf

* 500,000 sf
** 1 million sf
***%10 million sf




17

Supporters — 52 Registered

Becker Morgan Group, Inc.
Fabreeka International, Inc.
ThenDesign Architecture

Tremco Commercial Sealants &
Waterproofing

Tremco Construction Products Group
New Buildings Institute

BA Consult

Brandeis University

Spray Polyurethane Foam Alliance
Entegrity

Structural Insulated Panel Assn.
(SIPA)

NEXUSbec, inc.
Judicial Council of California

Lawrence Berkeley National
Laboratory

Walter P. Moore

American Primitives
Newmark Knight Frank
Fanning Howey

Sunshine Sustainable Design
Central Maine Community College
SOPREMA

Neudorfer Engineers
CalBarrier, LLC

Power Shield, Inc.

OAC Services, Inc.

Ghafari Associates

NRG Insulated Block

Arc Green Consultant
Jacobs

ARES Consulting

University of Maryland

EPS Industry Alliance

Carlisle Construction Materials
US Greenfiber LLC

Arkema, Unc.

Owens Corning

Air Barrier Association of America
Johns Manville

Cameron Building Envelope
Specialists

SIGA

Transduction Technologies
Rethinking Power Management, LLC
Owens Corning




Thank you to our Organizers!

The American

: 7
Institute 'O' ’\
N

of Architects

IFMA

International Facility Management Association







Dr. Simon Pallin
Oak Ridge National Laboratory
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https://ec.ornl.gov

October 14, 2020



https://ec.ornl.gov/

Input data for the Building Envelope Campaign tool

Building Description

Building Type
Climate

Geometry

Building Components
/Material Properties
Advanced Options

Review and acknowledge
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Input data for the Building Envelope Campaign tool

sulleling Beseltion low to handlo cormplox goormetries?
Building Type
Climate

Building Components
/Material Properties
Advanced Options

Review and acknowledge




Input data for the Building Envelope Campaign tool

To calculate the total window and wall area for each orientation when the
building is not a square or rectangle. Simply sum the area of the window and
wall faces for a given orientation.

Building Description
Building Type

South Wall Facades

Climate

—y

_
I
.
- West Wall Facades I
Building Components \ e,
/Material Properties .
Advanced Options

Review and acknowledge




Input data for the Building Envelope Campaign tool

Building Description
Building Type
Climate

Geometry

Building Components

/Material Properties

Advanced Options

Review and acknowledge

Building Components/Material Properties

Default values for “Existing Building” are based on estimate code at time of construction. Please change as found necessary.
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Input data for the Building Envelope Campaign tool

Building Description
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Geometry

Building Components
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Advanced Options
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Building Components/Material Properties

Default values for “Existing Building” are based on estimate code at time of construction. Please change as found necessary.




Input data for the Building Envelope Campaign tool

Building Description

Building Type

Climate

Geometry

Building Components

/Material Properties

Advanced Options

How

Review and acknowledge




Input data for the Building Envelope Campaign tool

Area facade (1) = A
R-value wall (1) =R,

Building Description -1
(AL AL AL
A\ot Rl A\ot RZ A\ot Rn

Building Type
Climate

Geometry

Building Components

/Material Properties

Advanced Options

Area fagade (2) = A, ¥
Review and acknowledge R-value wall (2) = RZ
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Building Envelope Performance Summary




Building Envelope Performance Summary




Cristine Gibney

American Geophysical Union
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AGU is a global
organization supporting

130,000 Earth and space
science enthusiasts and
experts.







AGU Building PROJECT GOALS

Showcase our members’ work and demonstrate how
Earth and space science is contributing to solving the
pressing problems facing society.

Promote collaboration by creating a state-of-the-art
meeting and conference space that will serve as
a vital resource for our members and community

Develop a 21st C. workplace that utilizes
technologies and flexible design

Lead by example and strive to become the first-
ever “net zero energy” renovation of an existing
building in the District

Raise the visibility of AGU, our members and our
science



AGU

2000 Florida Ave NW \

Dupont Circle



The Site and “OLD” AGU Building



The NEW AGU Building



AGU Headquarters

2000 Florida Avenue NW Owner occupied

Renovation of a 1994 » Conference facilities
building « Member lounge/meeting
e Conditioned Floor Area space

71,786 ft2

 Inviting to the general
81 ft height public

ASHRAE Climate Zone 4A Unique features

5 above-ground floors, 2 ¢ Sewer line under Florida
floors below grade & Avenue

rooftop (amazing view!) . goythern fagade backs to
On boundary of historic

o dj t buildi
district adjacent building



H I G H—PERFORMANCE DES I G N » Radiant Ceiling Cooling System

. . » Daylight Responsive Controls (DRC)
Sustainable Strategies + DC Powered Workspace
* Enhanced Envelope Insulation
» High Efficient LED Lighting
* Triple-Pane Glazing
Reduction * Dynamic Glass Shading
 Variable Frequency Drives
Reduction  Dynamic Toilet Room Exhausting
* Occupancy Sensors & Controls
* Low-Flow Plumbing Fixtures
 Access Control — Power Management
» Energy Usage Display Monitors

» Hydroponic Phytoremediation (Hy-Phy)
Generation Reclamation  Dedicated Outside Air System (DOAS)
» Exhaust Air Heat Recovery
Reclamationo Heat Recovery Water Chiller
» Condensate Water Collection & Reuse
» Free Cooling Condenser Operation
* Recycled Water Flushing

Sewer Heat Transfer System

Absorption Absorptlon « Storm Water Collection & Reuse

Generation- Solar Photovoltaics (PV)




Absorption

MUNICIPAL HEAT EXCHANGE

8’ X 8 — 150 Year Old Sewer

Huber Sewer Heat Exchange



Dynamic Glass Shading - Sage Gl/ass

%Rb Int.

Level of Tint %Rf Ext. %Tdw-K

Clear State 54 19 20 0.24 <1.0 12.9
Intermediate State 1 16 11 16 0.24 <1.0 4.7
Intermediate State 2 5 11 15 0.24 <1.0 2.1



ELECTROCHROMIC
GLAZING

Reduction



RADIANT CEILING SYSTEM

Radiant Ceiling Cooling Panel

Radiant Ceiling

Reduction



THE NEW AGU WORKPLACE

"The Prow" Boardroom



THE NEW AGU WORKPLACE
Showcasing Member Sciences



THE NEW AGU WORKPLACE
Open Office



THE NEW AGU WORKPLACE
Staff Engagement | Staff Lounge



DATA AND MEASURING SUCCESS

Real Change in Real Time



MAKING HISTORY
Mayor Bowser Signs Clean Energy DC Omnibus Act



MAKING HISTORY
AGU Wins First Ever DOEE Clean Energy DC Award



CALL TO ACTION

Every Voice Matters

We know the younger generation in the
workforce is interested in working in an
environment that supports their values. Consider
for your own organization (or talk to leadership
about it). There is a business reason, even if
you are not an Earth and space science
organization, to do more toward net zero and
sustainability, including being an attractive place

to work.



Participant view
of Building
Envelope

Campaign




Join as Participant

1.Create an account and log in
2.Phone call with Oak Ridge
National Lab Team



Gather Info




Gather Info



Elevation

Gather Info

HCA AdjN/E

N-S-E-W

Submissionft2 consoldiationft2 ~ Submission ft2

\Window Surface ft2
North

South

East

West

Prow (NE)

4567.12
0
4231.89
1284.43
405.52
10488.96

4769.88 477
4434.65 443
128

202.76)

[ 1

Total Surface ft2

North 10085.95 10706.83

South 7432.33

East 10973.00 11593.88

West 5645.30

Prow (NE) 1241.75 620.88

Total 35378.33

\Wall Surface ft2

North 5518.83 5936.95 593
South 7432.33 743
East 6741.11 7159.23 715
West 4360.87 436
Prow (NE) 836.23 418.12

Total




Calculations




Calculations — Advanced
Options

I



Calculations —See Results

SHGC =.37 SHGC =.08



Submit



SHGC






Poll #3

Are you likely to join the Building Envelope Campaign?

72
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Q&A

Submit Questions

www.slido.com event code #DOE
ENERGY




Additional Resources

 AGU Building Projects

e USGBC Case Study

e Interface Engineering AGU Net Zero Case Study webinar

e (Clean Energy DC Award

U.S. DEPARTMENT OF

ERGY



https://building.agu.org/
https://building.agu.org/2018/11/12/us-green-building-council-case-study-agu-headquarters/
https://interfaceengineering.com/news-and-awards/2020/interface-engineering-presents-high-performance-buildings
https://building.agu.org/2019/04/18/agu-honored-with-the-first-clean-energy-dc-award/

2020-2021 Better Buildings Webinar Series

BUILDING RESILIENT
COMMUNITIES:
STATE AND LOCAL PERSPECTIVES

Tue, Sep 15, 2020 | 3:00 - 4:00 PM ET

WATCH RECORDING

INNOVATIVE ENERGY
EFFICIENCY FINANCING IN
PUBLIC HOUSING

Tue, Sep 22, 2020 | 3:00 - 4:00 PM ET

WATCH RECORDING

CPACE FINANCING TURNS 10:

IMPACTS, CHALLENGES, AND WHAT COMES
NEXT

Tue, Oct 6, 2020 | 3:00 - 4:00 PM ET

WATCH RECORDING

WASTEWATER TREATMENT 2.0:

THE NEXT PHASE OF ENERGY EFFICIENCY
AND RECOVERY

Tue, Oct 20, 2020 | 3:00 - 4:00 PM ET

WATCH RECORDING

PLANNING FOR RESILIENCE IN
MULTIFAMILY HOUSING:
A PORTFOLIO-WIDE APPROACH

Tue, Nov 17, 2020 | 3:00 - 4:15 PM ET
WATCH RECORDING

SCALING IMPACT:

MULTI-BUILDING APPROACHES TO CARBON
REDUCTION

Tue, Dec 1, 2020 | 3:00 - 4:30 PM ET

WATCH RECORDING

SAVE ENERGY AND MONEY
WITH THE BUILDING ENVELOPE
CAMPAIGN

Tue, Dec 8, 2020 | 3:00 - 4:00 PM ET

BEYOND ENERGY SAVINGS:

QUANTIFYING THE ADDITIONAL BENEFITS
FROM ENERGY EFFICIENCY

Tue, Jan 12, 2021 | 11:00 AM - 12:00 PM ET

REGISTER TODAY

DAVID & GOLIATH:

FINANCING ENERGY RETROFITS FROM THE
TINY TO THE GIANT

Tue, Jan 19, 2021 | 3:00 - 4:00 PM ET

REGISTER TODAY

RISK ASSESSMENTS:

EVALUATING BUILDING SITES FOR
PORTFOLIO RESILIENCE

Tue, Feb 2, 2021 | 3:00 - 4:00 PM ET

REGISTER TODAY

PERSPECTIVES ON RESILIENCE:
INSUARANCE AND CREDIT UNDERWRITING

Tue, Feb 9, 2021 | 3:00 - 4:00 PM ET

REGISTER TODAY

SMART TOOLS FOR SMART
LABS

Tue, Mar 2, 2021 | 3:00 - 4:00 PM ET

REGISTER TODAY

LEVELING THE SLOPE:

HELPING STATE AND LOCAL GOVERNMENTS
REACH THEIR ENERGY GOALS

Tue, Mar 16, 2021 | 3:00 - 4:00 PM ET

REGISTER TODAY

YOU HAVE A DATA CENTER —
NOW WHAT?
STORIES FROM THE FIELD

Tue, Apr 6, 2021 | 3:00 - 4:00 PM ET

REGISTER TODAY

Subscribe to our email

list to stay up-to-date
on the latest Better
Buildings webinars



https://attendee.gotowebinar.com/register/6670171206145045772?source=BBSC-W8
https://attendee.gotowebinar.com/register/3768775524723892239?source=BBSC-W9
https://attendee.gotowebinar.com/register/1847212928929605647?source=BBSC-W10
https://attendee.gotowebinar.com/register/4502657754822625039?source=BBSC-W11
https://attendee.gotowebinar.com/register/7550513882622380047?source=BBSC-W12
https://attendee.gotowebinar.com/register/2639035023764637452?source=BBSC-W7
https://betterbuildingssolutioncenter.energy.gov/webinars/building-resilient-communities-state-and-local-perspectives
https://betterbuildingssolutioncenter.energy.gov/webinars/innovative-energy-efficiency-financing-public-housing
https://attendee.gotowebinar.com/register/623062862780538128?source=bbsc+w13
https://betterbuildingssolutioncenter.energy.gov/subscribe
https://betterbuildingssolutioncenter.energy.gov/webinars/cpace-financing-turns-10-impacts-challenges-and-what-comes-next
https://betterbuildingssolutioncenter.energy.gov/webinars/swift-20
https://betterbuildingssolutioncenter.energy.gov/webinars/planning-resilience-a-portfolio-wide-approach
https://betterbuildingssolutioncenter.energy.gov/webinars/scaling-impact-multi-building-approaches-zero-energy-ready

2020-2021 Better Buildings Webinar Series

BEYOND ENERGY SAVINGS:

QUANTIFYING THE ADDITIONAL BENEFITS FROM
ENERGY EFFICIENCY

Tue, Jan 12, 2021 | iMoo/ e PNe [0} i\ H=y]

REGISTER TODAY

Often, energy-saving projects can yield extra benefits beyond reduced energy use and
costs. These benefits can include reduced maintenance, improved productivity, waste
reduction, and more. Join this webinar to learn about a new methodology to quantify
the non-energy savings and revenues from energy efficiency projects.
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https://attendee.gotowebinar.com/register/2639035023764637452?source=BBSC-W7
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Learn more at: https://betterbuildingssolutioncenter.energy.gov/workforce ENERGY



ON-DEMAND BETTER BUILDINGS WEBINARS

Discover online learning

opportunities today.

* Explore popular topics
« Watch recordings

» Follow along with slides

EEEEEEEEEEEE

Learn more at: https://betterbuildingssolutioncenter.energy.gov/webinars-on-demand ENERGY






Additional Hayley McLeod
Questions? ] y

mcleodhd@ornl.gov

Please Contact Us

Dr. Simon Pallin
Oak Ridge National Laboratory

Follow us on Twitter hn i y
@BetterBldgsDOE pallinsb@ornl.go

Better Buildings Solution Center
https://betterbuildingssolutioncenter.energy.qov/

General Inquiries Cristine Gibney
BetterBuildings@retechadvisors.com American Geophysical Union

cgibney@aqgu.org

Program Support
ksanderson@retechadvisors.com

U.S. DEPARTMENT OF
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https://betterbuildingssolutioncenter.energy.gov/
mailto:betterbuildings@retechadvisors.com?subject=July%208th%20Webinar
mailto:ksanderson@retechadvisors.com
https://betterbuildingssolutioncenter.energy.gov/
https://twitter.com/BetterBldgsDOE
mailto:pallinsb@ornl.gov
mailto:mcleodhd@ornl.gov
mailto:cgibney@agu.org
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