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Who We Are



Independent, private 
grant-making foundation delivering 

better ways to design and build. 

Our ambitions are large-scale, and require 
collective action and significant levels of 

investment, know-how and influence.

We provide leaders and organizations 
catalytic capital and 

the framework of success.  

All work product is publicly shared for 
collective use and industry change.
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The Team



Agenda

Good Bad Ugly

Why use spandrels? What do we not know 
about spandrels?

What is the current 
future of “spandrels” ?



Glazed Wall Spandrel Systems

A non-vision application of a 
fenestration product; typically 
used to hide or obscure features of 
the building structure or used for 
visual effect. (NFRC 100)



Glazed wall systems represent 
roughly 40% of the building 
facade systems used in the 
downtown core of several major 
cities.
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BUILDING HEIGHT VS. GLAZED SYSTEM SUB-TYPE

Curtain Wall

Window Wall

Prevalence of Glazed Wall Systems

North American Glass Curtain 
Wall Market estimated
> $8.4 Billion in 2023

(Stellar Market Research, 2023)



Aesthetics

Aesthetic



Customization



Speed of Construction



Other Advantages

QA/QC 3rd Party Rating
Potential for high levels of quality control 

and tight tolerances with factory 
production

Spandrel Panel Systems are included in 
NFRC



What’s in a label?



The truth about spandrel thermal performance....

The Bad

Inaccurate thermal 
performance

Misleading energy 
performance and 
carbon emissions

Nonrepresentative 
conditions



Inaccurate Thermal Performance

Derated performance due to thermal bridging
Spandrel with R-16.8 insulation

'Actual' R-6.5!



Nonrepresentative Conditions

NFRC Spandrel 
Product Evaluation Additional heat 

flow from adjacent 
components

VS



Nonrepresentative Conditions

Additional heat flow and increased
condensation risk 



Building Energy Performance

Multi-unit 
residential building

• Compact shape
• 40% window to wall ratio
• R-40 roof
• U-0.35 windows, 0.3 SHGC (Double glazed)
• HRV 60%
• Standard construction
• Gas heating



Impact of 2D NFRC vs. Reality

Spandrel 
R-value

Climate Zone 4

Heating 
Energy GHG

Heating 
Energy GHG



Impact of 2D NFRC vs. Reality

Spandrel 
R-value

Climate Zone 4

Heating 
Energy

Heating 
Energy

GHG

GHG

22% Higher 
Heating Energy!

12% Higher 
Emissions!

Missed objectives



Impact of 2D NFRC vs. Reality

22%

20%

20%

12%

12%

14%



What does the future hold?



The Ugly

National 
Level

State
Level



Codes = Confusion

Classification

Opaque or Glazed?

Thermal Requirement

R-11 to R-30?

Calculation Method

Detailed analysis vs. 
Tabulated values?



• Current systems = 20% to 40% worse than expected 

• Current methods are inaccurate; no consensus on the appropriate 
method to use

• Thermal performance cannot be verified on-site

• Building energy use is higher than predicted during design, and so 
are the energy/carbon costs for Owners

How do you properly size AC and heating if you do not understand the performance of your system? 

Spandrel Assemblies



Penalizing Building Owners

Office Multifamily 

PASS PASSFAIL FAIL

New York City's Local Law 97



Penalizing Building Owners

Annual Fine* = $268 / CO2eq
*Assessed based on energy bills NOT modeled energy

Office Multifamily 

PASS PASSFAIL FAIL

2030 
Limit

2030 
Limit

New York City's Local Law 97



Penalizing Building Owners
High-rise all curtain wall building in NYC built ~2010
(projected fines based on 2021 utility data)



Existing Building Energy Disclosure Policies



Codes Design

1960s -1970s 2010s



Industry Need

A reliable and consensus-based thermal performance calculation procedure is required to:

- accurately assess current and new innovative spandrel designs.

- realize the objectives of the codes.

- not penalize well-intentioned Designers/Owners/Developers/Manufacturers.

Reduce Operational Energy and
Carbon Footprint of Buildings



Code and 
Standards 
Adoption

Prepare Spandrel 
Design Guidance 

Document

Phase 1 Phase 2 Phase 3

Compute U Factors 
and Other 

Performance Data 
for Various 

Spandrel Systems

Phase 4

Thermal 
modeling

Hot box 
tests

ASHRAE Special 
Project Publication 

w/ Contracted 
Team

Contracted Team: 
SGH, RDH, MH w/ 

ORNL (test lab), 
LBNL

3 to 4 
Years

Contracted Team: 
SGH, RDH, MH w/ 

ORNL (test lab), 
LBNL

Contracted Team: 
SGH, RDH, MH w/ 

ORNL (test lab), 
LBNL

• Literature search
• Industry survey
• Thermal modeling
• Define systems
• Spec test program

Phase 2
Started Summer 2023

Research Timeline



Result: detailed data set on heat flow 
through various components of spandrel 

assemblies

Physical thermal “hot box” testing
Oak Ridge National Laboratory

3-D modeling2-D modeling

Close the Knowledge Gap





• Construct whole-building life cycle assessment 
models of archetypal buildings in multiple locations.

• Compare low and high embodied carbon curtain wall 
systems to determine the impacts on global warming 
potential.

• Construct whole-building energy models of the same 
archetypal buildings in the same locations to determine 
impacts on operational carbon emissions.

• Compare the carbon “investment” of higher 
performing spandrel systems including trade-off 
between high and low embodied carbon systems on 
operational carbon.

Whole-Life Carbon Study



INDUSTRY 
SUPPORT

STAKEHOLDER 
OUTREACH

MATERIALS

KNOW-HOW

FUNDING

Engagement Opportunities



Committed Donations!



Sustainable 
development 
opportunities

Leadership
• Letter of 

Support

Investment
• Financial Support 



1 – Literature Review

2 – Industry Survey

3 – Current State of Use

4 – 3D CFD Modeling

5 – Test Program

Phase 1: Design Test Program



1 – Literature Review

2 – Industry Survey

3 – Current State of Use

4 – 3D CFD Modeling

5 – Test Program

Phase 1: Design Test Program



Literature Review

Breakdown of Reviewed Documents by Publication Year Breakdown of Reviewed Documents by Topic



Literature Review – Gaps in Literature

• What are the impacts of contact resistance of components on thermal performance? 

• How does size and configuration impact spandrel thermal performance? 

• What are the impacts of various spandrel components on thermal performance? 

• What is the impact of adjacent assemblies on spandrel thermal performance?

• How can the accuracy of 2D thermal simulation methods when compared to physical test 
results be improved? 

• What is the accuracy of current industry standards and guidelines on simulating thermal 
performance compared to physical testing? 
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