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T H U R S D AY NGA Glass Conference: Chicago

Quench your thirst for knowledge!
Jul 18-20, 2022 | Northbrook, IL

. Webinar with Architectural Record
Countmg Carb(on)s Aug 18,2022 | online
Embodied vs. Operational Carbon

GlassBuild America
Oct 18-20, 2022 | Las Vegas, NV

NGA Glass Conference: Miramar Beach
Jan 24-26, 2023
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NGA GLASS
CONFERENCE™
CHICAGO REGISTER NOW @ GLASS.ORG
glass.org/nga-glass-conference-chicago
Register
TODAY! Facility Tours | Taste of Chicago
Welcome Happy Hour | Get Stuff Done!
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g\;lMaSESRBPIClq == _LAS MEGAS OCTOBER 18-20,2022

GLASS, WINDOW

o SEE EVERYTHING

THECANT-MISS GLASS & FENESTRATION PEDPLE —-PRODUCTS - — INNOVATION

INDUSTRY EVENT RETURNS,
SEE YOU THERE.

REBISTER Nuw: GLASSBUILDAMERICA.COM

Answer “l Go to GlassBuild to...?!”
email to mdettmer@glass.org

Trade Show Registration FREE to NGA Members
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Quench your thirst for knowledge!

Counting Carb(on)s
Embodied vs Operational

W4 Dr. Kayla Natividad

5y Pilkington | NSG
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“Meeting the needs of the present Y
without compromising the ability of -
futuge,generations to meet their own
needs.

- United Nations
Brur;dtland Commission,

Protecting the environment from
human impacts to sustain livable
conditions for future
generations.

Sustainability
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Why don’t we have both?

What makes a building sustainable?

Resiliency

“The ability of a system, community or
society exposed to hazards to resist,
absorb, accommodate to and recover
from the effects in a timely and
efficient manner, including through the
preservation and restoration of its
essential basic structures and

”

functions.

- United Nations Office
for Disaster Risk Reduction

Protecting humans from
environmental impacts to sustain
livable conditions for future
generations.

RO AL THASS RSSTCATIN sk GATA

What makes a building sustainable?

= Ehe New Hork Eimes

19 Killed in New York City’s Deadliest Fire in

Decades

Nine child, : ha died when a space heater

WINTER FREFZE

BY STACY RICKARD | DALLAS
UPDATED 2:30 PM CT FEB. 19, 2022 | PUBLISHED 7:0

TEXAS — A new report from Environment Te;
more than enough electricity to meet the ele|
winter storm.

Iding, city officials said.

Report: Rooftop solar could have played role in reducing
impact of 2021 Texas freeze power crisis

nnnnnn

Editorial: Climate change fuels deadly heat waves.
Ranking them like hurricanes could save lives

flos Angeles Times

SUBSCRIBE FOR S1/WEEK | LOGIN

More than half of U.S. commercial buildings were built before 2000 and do not meet
today’s more efficient codes or have the most energy-saving products or technologies.
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Where’s the Impact?

* Buildings account for almost 40%
of global CO2 emissions

* 80% of buildings that will exist in
2050 already exist today.

* Existing buildings account for
>65% of NYC emissions

0

Carbon Counting: Embodied vs Operational

Bulking a— Cutting

Carbon
28%

Building Operations
72%

Annual Global Building Sector CO2 Emissions
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Carbon Counting: Embodied Carbon

Long Term Solutions
 Hydrogen / Alternative Fuel
* Recycling / Increased Cullet
* Renewable Energy

« Carbon Reduction Targets

O Included in product Environmental
Product Declarations

Facade Design Breakdown — Immediate Impacts

* Embodied Carbon
* Structural Elements = body
* Facade = shell of building
* Reduce New Materials

* Operational Carbon

* Improve operational

performance by reducing energy
use
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Glass Performance

U-Factor & SHGC Visible light

* Improve occupant Visible Light transmission:
Transmittance . .
comfort (viT) * Improve quality views

* Reduce HVAC load
requirements

* Reduce need for
artificial lighting

* Improve building Solar Heat Gain * Improve occupant
resiliency costficent (RGO health and productivity
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No “one size fits al

v

Moist (A)
Cold Climates —

Better insulation
+ Less Solar Heat

Warm-Humid
Below White Line

All of Alaska in Zone 7
except for the following
Boroughs in Zone 8
Bethel Northwest Arctic
Dellingham Southeast Fairbanks
Fairbanke N Star  Wade Ham
Nome Yukon-Koyukuk
North Slope:

Hot Climates —
Less Solar Heat Gain
1 + Better Insulation (!)

Zone 1 includes.
Hawaii, Guam,

rto Rico,
and the Virgin |slands.
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Design Approach

Reuse existing buildings/material

Reduce amount of new material

Rethink what glazing can do

Carbon Reduction — Reuse

Albert Kahn Building — Detroit, M|

Vacuum Insulating Glazing

* Reuse existing monolithic
sash

* Low embodied carbon
impact

* Maintain operability

* Improve glass performance
¢ Monolithic %” Glass
* |GU Performance
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Small Office Building Energy Impact

&.2mm Pyrolitic VIG

6.2mm Sputter VIG
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| Aaetog: |
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Secondary Window System

* Drawback
* Lose operability

* Addition to existing glazing

* Reduce operational carbon by
improving U-factor and SHGC

* Interior and Exterior Solutions

Carbon Reduction — Reuse
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Thin Triple IGU

* Improve operational performance
* Thin center lite reduces embodied
carbon impacts

* Fits in standard double IGU
system

* Reduce weight compared to
traditional triple

Carbon Reduction — Reduce

100%

market share

Residential Market Share By Glazing Type

Double
2, U0 pane, clear
Double,
low-e

~R3,U~0.3

Triple
~RS, U~0.2
(~3% Market share)

0% T —
1970 1980

“Ducker Worklwide (2013)

Innovation push
tech development

Credit - Steve Selkowitz, LBNL

i ot

19% 2000 2010
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Transparent Photovoltaics

* Rooftop area vs Facade area

* Passive IGU Benefits

* Dynamic Window Area
* Embodied energy payback
* Net zero building performance

ULTRAVIOLET

courtesy of Ubiquitous Energy

19
Market Today U ~ 0.25 Btu/hr-ftf U ~ 0.1 Btu/hr-ft’-F
| Emerging Future
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Note: low-E coated polyester film
can be alternative middle glazing. Super-insulating frame with highly insulated glazing
Credit - Steve Selkowitz, LBNL
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What about Resiliency?

BO°F
75°F
70°F
B65°F
60°F
55°F
50°F
45°F
40°F
35°F
30°F
25°F
20°F

15°F
10°F

Interior Temperature During NYC Winter Power Outage

Single-Family  All-Glass
House High-Rise

High-P

Typical PRSI SORRRRS

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Baby It's Cold Inside | Urban Green Council

Summary

Existing Buildings

* Minimize additional embodied carbon * Wide variety of available technologies.
impacts * R-20, double skins, VIG, TGU, 4x silver
* Improve operational performance * Carbon payback
* Upgrade building envelope for passive building * Operational savings > embodied addition

performance improvements + resiliency
* Lead to smaller HVAC systems and cost savings.

New Construction

* Design for the future

7/5/2022
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