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Introduction to National Glass Association
Energy Codes — IECC and ASHRAE 90.1
Specialized Products — VIG and BIPV
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EPDs and NGA's EPA Grant
Bird-Friendly Glazing
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Glass Recycling

Tax Credits
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National Glass Association

NGA is a not-for-profit trade association, and the only national trade
association serving the entire glass and glazing industry.
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SUPPLIERS

We envision a future in which glass is the material of choice to enhance spaces where people live, play, learn and work.
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NGA’s Vision
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Balancing the Many Functlons of Glazing
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NGA ARCHITECT EDUCATION

Critical Reasons to Specify Insulating Glass

Designing with Glass for Cast and Heat-Formed

Designing with Glass for Privacy and Translucency AIA

Fire-Rated Glazing Today . .
Glazing to Protect Contin ;_.Ilng
Benefits of Laminated Glass in Design Educa‘“on

Reflected Solar Energy of Glazing Systems

Understanding Applications for Heat-Treated Glass

Benefits of Daylighting in Building Design

NEW! Value-Added Performance of Coated Glass

NEW! Thermal Bridging Considerations At Interface Conditions
NEW! Bird-Friendly Glazing

Provider

COMING SOON!

= Glass Inspection

» School Security Glazing
» Thermal Comfort AL~ # :
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GLASS & GLAZING DESIGN ACADEMY

\ . The blass & Glazing Design Academy is a new inifiafive brought 1o you by
A\ % NBA, the recognized voice of the glazing and glass producis indusiry;
A\ ,}\;-. am:l Architectural Record, the leading continuing education provider fo
the architectural community,
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NGA Glass & Glazing
Advocacy Days
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Event Recap glass.org/event/2024-glass-glazing-advocacy-days
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https://www.glass.org/event/2024-glass-glazing-advocacy-days
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Dr. Zack Valdez, Advisor to the Department of Energy’s i

Office of Manufacturing and Energy Supply Chains Representative Buddy Carter, Republican, Georgia Jeff Grove, Vice President of Global Policy, ASTM

Marc LaFrance, Windows Technology Lead, Department of Energy
Marek Laco, Professional Staff Member, House Committee on Education and the Workforce
Doug Anderson, Manager of the Energy Star Windows Program, Environmental Protection Agency
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CODES & STANDARDS | ADVOCACY

NGA works with standards and codes bodies to promote and defend the use of glass in the built environment.
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GLASS.ORG/ADV GLAZING ASTM GLASS & ADVOCACY ONE-
OCACY INDUSTRY GLAZING PAGERS
CODE STANDARDS
COMMITTEE COMPILATION
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Members-Only Codes &
Standards Help Center

Have Questions? Get Answers.

Glass is complicated—NGA is here to help.

Exclusively for NGA members, we have compiled
answers to nearly 40 tough technical codes and standards
questions in an easy-to-use, online help center.

Available now (member login required).
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92 Glass Technical Papers
free to download
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Energy Codes — IECC and ASHRAE 90.1

International Energy Conservation Code (IECC)
* The 2024 IECC is now complete and published.
* No changes in window area limits.

« Marginal improvements in commercial fenestration U-factor,
nothing dramatic.
» For example, zone 4-5 went from 0.36 to 0.34, zone 3 from 0.42 to 0.38.
No changes in SHGC.
« Credit for high performance windows, increased daylight area,
automated shading, PV and BIPV.

* New requirements for on-site renewable energy (PV, BIPV) with off-site
options if can’t be done on-site.
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Energy Codes — IECC and ASHRAE 90.1

ASHRAE 90.1

« ASHRAE 90.1 is the most important code affecting commercial
and highrise residential buildings, also referenced in federal law.

Climate Zones

* All building criteria (U-factor, SHGC) are set based on project’s
building location and climate zone.

 Climate zones range from zone 0 (extremely hot)
to zone 8 (subarctic / artic)

 As the climate changes, the zones move ...
and the ASHRAE 90.1 map is changing again ...
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ASHRAE 90.1
Climate Zone Map — ASHRAE 90.1-2013 and before

Marine {G)L Dry (B) : Moist (A)

Figees B4 US climae sone map (ASHAAE Transactions, Briggs el al., 2603).
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ASHRAE 90.1

10% of counties
moved to warmer
climate zone

Brandard 16%-D0xn Clhmate Zones
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ASHRAE 90.1
Climate Zone Map — ASHRAE 90.1-2025
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9% of counties
moved to warmer
climate zone
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3% of counties
moved to cooler
climate zones
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ASHRAE 90.1

Fenestration Criteria

» Worked for last 2 years on next step in fenestration criteria for 90.1-2025.

» Very detailed life cycle cost effectiveness analysis. Some new aspects also
examined such as HVAC downsizing, social-cost-of-carbon, different baselines.

» Once we see what passes / fails, then negotiate the final values looking at
product impacts and overall targets.

« Some want to see big changes; some want no change -- and we usually end up
somewhere in-between.

« Good news ... after negotiation, we came to consensus with the proposal
receiving unanimous support by the committee. Positive for our members.

 Just completed first public review Sep 9.
Only 3 public comments received, which will only result in small tweaks.

e So, what’s in it?
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ASHRAE 90.1

Vertical Fenestration Criteria
 No reduction in window area.

« Comprehensive changes in fixed windows, operable windows, skylights / sloped glazing.
No changes to glazed entrance doors.

* Roughly 3-13% changes in U-factor.
SHGC already mostly optimized so main change is extending the 0.23 SHGC up to zone
2, although comments from WDMA, FGIA on this.

Both NONRESIDENTIAL and RESIDENTIAL
U-FACTOR  Fined Operable

{.
cemen es.
90.1-2022 2025 prop. a\ ad\lan . “ zo\’\
Zone u - i (;"erﬂent ames ina ﬂa‘ break$9

n fr
| om\nUed proken ther
SC e of “‘e‘.ma“h eﬁo"man(;\e rn zone
\ncrehasiﬂ OW-e: a s n nOﬂ 31
th g : _
More * rgon, W e? A ct ’feaS\b\ezs 023 Eg gi
COS 0.62 0.23 0.21 0.23 0.21
0.62 0.62 0.22 0.20 0.21 0.19

footnate +0.02 In 25-7 footnote +0.02 in 25-7 it T EX -:".Fﬁ
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ASHRAE 90.1

Skyl |g ht Crlterla SKYLIGHTS / SLOPED GLAZING in Conditioned Spaces (Nonres and Res)
90.1-2022 2025 prop. 90.1-2022 2025 prop.
» Also, separate & less — J i SHEC o
stringent requirements for 3 0.41 0.40 NR NR
semi-heated spaces 7 0.44 0.44 NR NR
(e.g., warehouses) 6 0.47/0.50 0.45 0.40 0.40
5 0.50 0.46 0.40 0.40
» Based on public comments | a 0.50 0.49 0.40 0.40
some of the northern 3 0.55 0.55 0.30 0.30
U-factors in zones 4-7 may | 2 0.65 0.65 040 0.30
be a little too aggressive, . 5 S A A
0 0.70 0.68 0.30 0.30

and likely to be changed.
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ASHRAE 90.1

Other Items

* Proposal to allow credit for dynamic glazing and automated shading in Ch 12
performance path similar to what is already in Appendix G performance path.
No comments, so approved for publication.

» Proposal to increase on-site renewable energy (PV, BIPV) requirement from
0.50 to 0.75 W/ft2. This one is a little more controversial.

 Clean up of existing building language.
* New net-zero operational carbon appendix being finalized.

» Prescriptive appendix that jurisdictions can optionally adopt as a net-zero energy and net-
zero carbon code. Pushed by IRA funding and overall policy goals.

» Set efficiency a notch higher (~10-15%), then determine how much renewable energy is
required to get to net-zero.

« We made sure it does not lower the window area limit as some were initially proposing.
* Pushes higher performance glazing, and glass in PV, BIPV.
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Specialized Products incentivized by the Codes
Vacuum Insulated Glazing (VIG){
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Specialized Products incentivized by the Codes
Vacuum Insulated Glazing (VIG)

What do the energy codes say about VIG?
* Not much directly

* Only place VIG is directly mentioned is for reach-in glass doors in
walk-in coolers and freezers, where we worked with DOE and
AHRI to clarify.

 But get credit for using it ...
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Specialized Products incentivized by the Codes
Vacuum Insulated Glazing (VIG)

» For envelope, none of the prescriptive criteria directly require VIG
(lowest U is 0.25), but get credit for products going beyond code minimum.
» Performance Path Compliance
 Additional Energy Credits, now in both ASHRAE 90.1-2022 and 2024

« Must demonstrate compliance with main code AND earn extra points, choosing
from advanced options across envelope, HVAC, lighting, renewable energy, etc.

» Advanced performance products beyond the base code will help architect earn
points and give them more flexibility in overall design.

* New Net-Zero Operational Carbon options

» Optional appendices that can be adopted by local jurisdictions to achieve
net-zero buildings

» Aggressive but achievable building efficiency + renewable energy. VIG will help.
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Specialized Products incentivized by the Codes

Vacuum Insulated Glazing (VIG)

Overall, the codes don’t explicitly drive VIG yet, but they do give credit for
higher performance in the glass and/or frame components.

» More flexibility in the overall product design to meet the U-factor requirements
» Gives the architect and building owner more allowable window area

» Gives the architect more options to meet the new additional energy credit
requirements

» Potential tax incentives for the building owner (e.g. expanded 179D credit)
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Specialized Products
Building-Integrated Photovoltaics (BIPV)

» We will see more use of solar on buildings, both
traditional rooftop solar as well as BIPV in spandrel
area, sunshades, canopies, and even vision area.

 New on-site renewable energy requirements in
90.1-2022 and 2024 IECC.

* New net-zero operational carbon appendix.
* New “additional energy credits” requirement.

41:?'"‘-"&

pe s

BLUEPRINT h MQ uﬁs@nuun MAINSTAGE

KAY BAILEY HUTCHISON CONVENTION CENTER

FOR COLLABORATION DALLAS, TX



‘Buy Clean’ Initiatives

Federal ‘Buy Clean’

* Biden Administration launched Buy Clean Task Force and
Initiative in 2021.

* In 2023, launched Federal-State Buy Clean Partnership with 12
leading states (CA, CO, HI, IL, ME, MD, MA, MI, NJ, NY, OR, WA)

e AT
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‘Buy Clean’ Initiatives -
A
Federal ‘Buy Clean’

« $2.15B appropriated through GSA for procurement of
low-embodied carbon construction materials on federal projects.

* GSA setting GWP CO2eq limits for procured materials in governmental
projects, including flat glass, asphalt, concrete, steel.

* They also allow construction assemblies, such as a window or curtain
wall, to qualify if EPDs covering 80% of the assembly cost or weight
are submitted. Minor parts (sealants, hardware, fasteners, spacers,
etc) can be ignored.

* In other words, for now, can just hand in the flat glass EPD,

as that covers the bulk of the carbon impact. I
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‘Buy Clean’ Initiatives
State ‘Buy Clean’

* Legislative
spreadsheet available
as members-only
resource

« State, materials
covered, description,
bill number, etc.

o www.glass.org
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http://www.glass.org/

Environmental Product Declarations
(EPDs)

Voluntary declarations providing quantified and verified data regarding
a product’s environmental impact over its partial or entire life cycle.

* Produced using a PCR
« Based on LCA data following ISO 14040 standards

* 4 categories
* Industry wide
* Product specific
« Supply chain specific
« Facility specific
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Flat Glass PCR

* NGA PCR for Flat Glass was
published by NSF describing

requirements for LCAs and
EPD of flat glass

« Valid through Sept. 30, 2025

https://www.glass.orqg/sites/default/files/2021 -
10/pcr flat glass 2020.pdf

GlassBuild l=

Product Category Rule

for Environmental Product Declarations

NGA PCR for Flat Glass: LIW CPC 3711

€ 2020 ST intemabo el

‘NSF Sustainability

ﬁ“’" Sustanadfy Standands

Program Operator

NSF temalonal

hatioral Cedlei T Sustainabilily Sandands
Walid Ulll?.'l.lq"l Semember 30, 2025
NessEns o

DALLAS, TX

AMERICA

D.30-10.02



https://www.glass.org/sites/default/files/2021-10/pcr_flat_glass_2020.pdf
https://www.glass.org/sites/default/files/2021-10/pcr_flat_glass_2020.pdf

Flat Glass EPD: Industry Average

* NGA flat glass member
companies (members of
Forming Committee) published
an industry average EPD for
flat glass produced in the US in
December 2019.

» Average GWP is 1,430 kg CO2
€Q

« Valid through Dec. 20, 2024

https://www.glass.org/sites/default/files/2019-
12/NGA EPD 2019 12 16 signed.pdf

™I iiIirFfamihil=Tr

=== Environmental Product

Declaration

Flal Glass

Thie, FET e, e et 0 e ompwatinT aesortin I Dates Deceminer 20, 20185

F‘Mh\l’rlﬂ'mntd‘bwmll 1 rec iared unk, o s
[

Walld Umll: Deseaiber 20, X124

Declaralion

Humber: 121
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https://www.glass.org/sites/default/files/2019-12/NGA_EPD_2019_12_16_signed.pdf
https://www.glass.org/sites/default/files/2019-12/NGA_EPD_2019_12_16_signed.pdf

Processed Glass PCR

« PCR Guidance for Building-Related PCR Guidance for Buiding-Related
Products and Services Part B: ProOdule SMSIERS
Processed Glass EPD o
Requirements (Established Aug.

2016)

* Original expiration date Dec. 6, 2023
extended to June 2024

Updates

« UL is working with industry
stakeholders to update. EPA PCR
requirements. EPA Grant

N LT - ERETRA Ry ey lml.ﬁ] P LSl e LT B s s o TR

https://www.shopulstandards.com/ProductDetail.aspx?Un
iqueKey=35842
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https://www.shopulstandards.com/ProductDetail.aspx?UniqueKey=35842
https://www.shopulstandards.com/ProductDetail.aspx?UniqueKey=35842

Windows PCR (Fenestration PCR)

* Windows PCR established
September 10, 2015

©

m Em%uft ;:Ial I:lI:IE -R?lgtnr Environmental Froduct Declarations
- Updated draft PCR reviewed by LCA D

expert panel
* NSF Fenestration PCR published

Jan. 2024

https://d2evkimvhatgav.cloudfront.net/documents/PCR-
Product-Category-Rules/fenestration-assemblies-nsf-
1102-23.pdf?v=1707165191

Program
hAF ke

Flatianal Comhr for -Fusta rabi iy mrdvir.t-
ol fhrnagh Desmbar 2, AL

.
& 2024 KEF lkenaiong
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https://d2evkimvhatqav.cloudfront.net/documents/PCR-Product-Category-Rules/fenestration-assemblies-nsf-1102-23.pdf?v=1707165191
https://d2evkimvhatqav.cloudfront.net/documents/PCR-Product-Category-Rules/fenestration-assemblies-nsf-1102-23.pdf?v=1707165191
https://d2evkimvhatqav.cloudfront.net/documents/PCR-Product-Category-Rules/fenestration-assemblies-nsf-1102-23.pdf?v=1707165191

Windows PCR (Fenestration PCR)

 Windows PCR Scope

o Provide detailed method for developing EPD to
support comparable, informed, and objective
sustainable purchasing of windows.

o Includes residential windows and ribbon/curtain wall
windows.

dke to Gate
dow Product Category Rule

MEF 1102-23

Prociuct Calegory Rule for Envnnmental Prockict Dedarabons

PUR for Fanssietion Assamiies

* Fenestration PCR Scope

o Provide detailed method for developing EPD
to support comparable, informed,
and objective sustainable purchasing of windows.

o Includes exterior-grade, finished, assembled
fenestration assemblies that selectively permit the
passing of air, daylight, or people. Includes skylights,
windows, curtain walls, storefronts, and doors.

Feahmg i frllubn:-r.#:.‘sh“h
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sy
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Other NGA Sustainability Resources

* Download from NGA Store:

* FB40-14 (2021) Recyclability of
o Architectural Glass

EPD21 & duir 1 T i

e s b e * FMO06-20 General EPD Education
S « FMO07-21 Flat Glass Industry

parta T s of fan procuca marchcnrsd The robrvawecage Doa

e | kit oo R | Environmental Transparency
w“;::m”mw:‘"‘m NGA o T Documents
i RECYCLAEILITY OF ARCHITECTURAL GLASS (FE4D 14] DOWHLDEDWBLE

» Download from glass.org

it s s - —r * NGA One-Pager Flat Glass Global
B Warming Potential

- far Ty kel sy et For i g e, et
.mr.rn:cu:.; .r'r-;Pc dE'FI Iforfzigass

» https://www.glass.org/advocacy/initiatives/
sustainability
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https://members.glass.org/cvweb/cgi-bin/msascartdll.dll/ProductInfo?productcd=RECYCLABILITY
https://members.glass.org/cvweb/cgi-bin/msascartdll.dll/ProductInfo?productcd=RECYCLABILITY
https://members.glass.org/cvweb/cgi-bin/msascartdll.dll/ProductInfo?productcd=EPDEDUCATION
https://members.glass.org/cvweb/cgi-bin/msascartdll.dll/ProductInfo?productcd=FLATENVIRONMENTAL
https://members.glass.org/cvweb/cgi-bin/msascartdll.dll/ProductInfo?productcd=FLATENVIRONMENTAL
https://members.glass.org/cvweb/cgi-bin/msascartdll.dll/ProductInfo?productcd=FLATENVIRONMENTAL
https://www.glass.org/sites/default/files/2021-01/NGA%20Flat%20Glass%20Global%20Warming%20One%20Pager%20Advocacy%20One-Pager.pdf
https://www.glass.org/sites/default/files/2021-01/NGA%20Flat%20Glass%20Global%20Warming%20One%20Pager%20Advocacy%20One-Pager.pdf
https://www.glass.org/advocacy/initiatives/sustainability
https://www.glass.org/advocacy/initiatives/sustainability

EPA Grant to Assist in EPD Development

Material & Product Categories for Grant Selections

Reducing Embodied Greenhouse Gas Emissions

o NGA iS an EPA grant SeleCtee . for Construction Materials’ F;Em
finalizing grant details now. i e SteelWeodd
« $2.1 million over 5 years Glass bl
« 38 proposals selected, Digita
. Platforms A
14 material types & Toos %zm
 NGA is the only glass Pl
representative ki
rAgricilburs! Procucts
Cement, Concrete Focfing
& Supplementary Asphalt
Cementitious Materials

“seleckions ane condingent upen completion of legal and adrns e requirements.
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EPA Grant to NGA

Four Subprojects

1. Primary Flat Glass LCI Data Aggregation ($333k)
Provide support to improve granularity of primary flat glass LCI data, as well as PCR
update.

2. EPD Generator Tool for Processed Glass ($379k)
Develop robust generator tool capable of producing both LCA data reports and full 3™
party reviewed EPDs for processed glass products in conformance with ISO.

3. EPD Development Assistance for Glass Fabricators ($1.2M)
Provide technical, educational, and financial assistance to glass fabricator members for
EPD development.

4. End-of-life LCA data collection on architectural glass recycling ($226k)

Improve understanding about glass end-of-life and quality of LCA part D data,
quantify glass recovery rates and track end-use outcomes for recycled glass on 1-3
deconstruction projects.
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Bird Friendly Solutions

Median/Avg. Estimated

Callision - Buildings | 59,000,000
Collision- Vehicles NN 714,500,000
Poizon | 72,000,000
Callisior- Blecrical Lines [l 25,500,000

Electrocutions | 5,600,000

Collision- Land-based

Wind Turbines SR

Annual estimated bird mortality from selected anthropogenic causes in the LS.
Source: LS. Fish and Wildlife Service

* NGA pushing to get Federal Bird Safe Buildings Act (H.R. 3781) reintroduced
and passed to support implementation of bird-friendly design strategies_
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Bird Friendly Solutions .
Bird-Friendly i

* NGA members’ resource — ... = &

bird-friendly legislation il
tracking . il 3

- State and local ordinances =~
* www.glass.org e
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http://www.glass.org/

School Security:
How secure are schools?

* Most US schools are around 40-50 years old
(National Center for Educational Statistics-2011)

* 45% built 1950-1969
* 28% built before 1950

* ANSI Z97.1 — Voluntary Safety Glazing
Standard

o created in 1966

« CPSC 16 CFR 1201 — Federal Mandate for
Safety Glazing

» adopted in 1977 |
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School Security

School Security

ASTM F3561 Standard Test Method for Forced-Entry-Resistance of Fenestration
Systems After Simulated Active Shooter Attack

Tennessee bill SB 0274 (HB 0322)

* Requires TN public school buildings and charter school buildings constructed or remodeled after
July 1, 2023, to have installed a clear, bullet-resistant or entry-resistant film on the glass panel
of each exterior entry or basement level window and door to prevent individuals from entering the
school building without authorization by breaking the glass.

Texas School District Subchapter CC. Commissioner's Rules

* Except when inside an exterior secured area, all ground-level windows near exterior doors that are
of a size and position that permits entry from the exterior if broken shall be constructed or modified
such that the glass cannot be easily broken and allow an intruder to enter through the window frame
(ex. Using forced entry-resistant film)
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Shool Security

L * Glazing Industry Code
Committee

» |CC Code Proposal

Ly -
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Glass Recycling

Recycling Why Recycle?
» Recycling rates are trending « Manufacturing new glass requires 15-
positive 16% more raw material, whereas

Maiority of ed al _ manufacturing using cullet is 1:1
ajority Of recycied glass 15  Cullet melts at lower temperature --

post-industrial Every 10% of cullet used in place of
 Highest recycling rates occur raw material saves 3% energy and 5%
with clean glass cullet CO2 emissions

- Demand for recycled cullet is * Melting cullet results in longer furnace
increasing life — cullet is less corrosive and higher

temps are unnecessary
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Glass Recycling
Recycling

» World of Glass Map e =
« Updated data for North American | -
glass fabrication & float plants : -
- New category: Recycling Plants = e S )
* North American recyclers e . T— ————

* Info on types of materials to .
be accepted )

« Proximity to float/fabrication
plants

* Available in October

e bl Glad s L STeie
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Glass Recycling

Recycling — Strategies for Sustainability
« Reducing Embodied Carbon

* Cullet vs raw material
» Oxy-fuel technology in production
» Other potential future technologies — hydrogen, carbon capture

 Improve Operational Carbon

» High performance glazing to reduce building energy use / operational
carbon emissions.

» Glass in PV / BIPV helps support renewable vs. fossil fuel energy

* Increase Recycling and Reuse
» Extending lifetime of existing buildings
* Designing for disassembly
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Tax Credits
IRC Section 48

* Energy tax credit for commercial investments in renewable
energy property, including electrochromic glass.

* However, narrowly defined — does not include other
dynamic glazing technologies or high performance
fenestration (e.qg. triple, VIG).

* Also, very short lived — construction must start by end of
this year.

 NGA members and staff met with legislators both at NGA's
Glass and Glazing Advocacy Days and recently to discuss
potential fixes.
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QUESTIONS?

Q GLASSBUILD MAINSTABE
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THANK YOU GlassBuild HE

AMERICAHR

THE GLASS, WINDOW & DOOR EXPO
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