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Mary Bogdan is a Research Fellow for Honeywell and is the Technology Lead for
the Blowing Agent Technical Sales and Service Group. She earned a bachelor’s
degree in Chemistry/Biochemistry and an MBA from Canisius University. Since
joining Honeywell in 1989, Mary has held numerous positions in research and
development. She currently supports the global fluorine products blowing agent
business.

Over her career, she has worked on the introduction of Honeywell’s HCFC, HFC
and HFO technology across many applications. She is a Six Sigma Black belt. She
has more than 30 U.S. patents and has numerous published technical articles on
the development and use of fluorocarbons as foam blowing agents. She has co-
authored and presented several CPl papers receiving the CP| Best paper awards
for 12 of her presentations. She has received a Distinguished leadership award
from ACC CPIl and a Heroes in Chemistry Award from the ACS.
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Rick brings more than 25 years of experience in technical marketing, building
science, and product/business development delivering new materials and
applications to the construction market. Drawing from his prior teaching
experience, Rick simplifies complex building envelope issues and clearly
describes solutions for construction and design professionals. Rick served as
technical director of SPFA from 2008-2020, and as executive director from 2020
to 2024. As a technical consultant to SPFA, he oversees all technical activities for
the organization. He holds a Ph.D. in Engineering Science and Mechanics Penn
State, MSME from Bucknell and a BSME from the University of Maryland. Rick is
a Registered Professional Engineer in Pennsylvania.

rickduncan@envelogic.com
410-920-9920
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SPFA Antitrust Policy

"Our policy is to comply with all federal, state and local laws, including the antitrust laws.

It is expected that all company member representatives involved in SPFA activities and SPFA staff
will be sensitive to the unique legal issues involving trade associations and, accordingly, will take
all measures necessary to comply with U.S. antitrust laws and similar foreign competition laws."

It is a per se violation of the federal antitrust laws for competitors to agree on prices, limitation of
supplies, allocation of customers or territory, or boycotts. "Per se” means that no legal defense can
be used to mitigate this automatic violation.

Even an agreement by competitors that is for the good of society and our industry may be a
violation of the antitrust laws if it could affect competition.

If a topic of antitrust concern is raised at any time during a meeting, note your objection for the
record. If the topic continues to be discussed, you should leave the room immediately and contact
SPFA's general counsel and your company's attorney for further guidance.

Ensure that every SPFA meeting, where members are present, has an agenda, the agenda is
followed, and minutes are kept by SPFA staff of the proceedings.

Understanding and acting on the requirements of U.S. and foreign antitrust and competition laws
sometimes can be difficult. If you have a question about the propriety of activities or discussions in
SPFA, you are encouraged immediately to contact your company's legal counsel and SPFA
management.
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Spanish Translation Disclaimer

This presentation will include subtitles generated automatically based on the
speaker’s voice using automated translation software.

SPFA has undertaken reasonable efforts to provide an accurate translation,
however, no automated translation is perfect nor is it intended to replace human
translators. The translated subtitles are provided as a service and “as is.” SPFA
makes no warranty or representation of any kind as to the accuracy, reliability, or
correctness of any of the translated subtitles. Any discrepancies or differences
created in the translation from English to Spanish are not binding and have no
legal effect for compliance, enforcement or other purposes.
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Overview

Background
o Requested by Contractors

o History of High-Lift Closed-Cell SPF
> Some Field Issues Reported
° Formation of SPFA Task Group

Evaluation Protocol (Current Research)
Exotherm Data Summary

Conclusions

Next steps

Part Il Session 5F
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Request by Contractors

As industry has transitioned from 2” lift foams to high-lift
foams...
o Contractors reported challenges in the field with high-lift foam

> Not easily characterized by laboratory methods such as ASTM test
methods

> ASTM methods are designed to compare properties, not evaluate field
performance and application methods

o Develop a straight-forward, inexpensive and accessible means to measure
and demonstrate these challenges - that match field observations
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HFO Foam History

HFO Foams
o Introduced 2014

o HFC ban initially mandated by EPA 1/1/21 (several states followed)
> HFC ban mandated nationwide by EPA 1/1/25

~ 2017 several manufacturers increased max pass thickness of new HFO
foams from 2” to 3”-6". These are considered ‘high-lift’ foams.

o Field issues reported with some products
o Formation of SPFA High-Lift Task Group in 2022
o Evaluation Protocol (Current Research)
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Reported Field Issues

Some field reports indicate shrinkage, poor cell
structure, odors when applied to manufacturers
pass limits of 3-6”

Delamination, cracking observed > costly
removal and replacement

SOME high lift foams show: i omasue
° Increased shrinkage (poor dimensional stability) Mo sikage  toei
o Reduced core density S

o Reduced compressive strength
o Differences in yield

Inconsistencies in SOME manufacturer’s
installation instructions (Mll) reported by
contractors

o Time/temperature for multiple passes
o Spray techniques
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xample of Non-High Lift Foam

Non-High lift foam formulation sprayed too thick
Pou- o e

S
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xample of Non-High Lift Foam
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Non-High lift foam formulation sprayed too thick
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Example of Non-High Lift Foam

ise directi

Non-High lift foam formulation sprayed too thick
T SR %
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Example n-High Lift Foam

e gy

6”-7" thick pass

. b -

e " -~ .+ ) T

Non-High lift foam formulation sprayed too thick

S
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Reported Field Issues

Some new HFO foams permit pass thickness maximums of 3” to 6”

Traditional consensus opinion is that maximum closed-cell SPF pass
thickness should be about 1.5”-2.0”

3|| 4ll 5ll

Ideal Loss of properties Scorching and odor  Self-ignition
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Reported Field Issues

SPFA Responses
o December 2020: SPFA issued TechTip I-7

o January 2022: SPFA formed high-lift foam task group

o SPFA issued HFO Foam Transition Letter in June-October 2024
reminding contractors to get trained by manufacturers and
distributors on HFO foam application




SPFA High-Lift Foam Task Group

Formed under the SPFA BEC

Small group of SPFA Consultants, Suppliers, and Contractors only

Initially to evaluate installation performance of high-lift foams

Correlate application techniques with foam quality

Members:

[e]

[e]

[e]

[e]

Mary Bogdan, Honeywell

Tom Harris, Tom Harris PUR Consulting ‘ ‘ ‘
Mac Sheldon, Sheldon Consulting i
Shawn Wate, TruTeam ’ *
George Spanos, SPI -
Rick Duncan, SPFA

Patrick Stehley, Honeywell
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SPFA High-Lift Foam Task Group

Honeywell Buffalo Research Lab Staff S . ®
Recognized for the work and dedication to completing this ' - ‘

Mary Bogdan Randy Speed

Patrick Stehley Tom Canti

Molly Bartz Brian Duke
Stephanie Madara Elizabet Vera Becerra

Matt Bennett Gerald Mangus

David Decker

David Gorski
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Test Protocol Variables

Pass Thickness x Number Time Between Passes

1" x 6 30 sec

2” x 3 non-vertical 30 sec

2" x 3 vertical 30 sec, plus <100°F surface, 30 min*
3" x2 30 sec

5”x1 N/A

SPRAY DIRECTION SPRAY TECHNIQUE
X Vertical X Picture Frame - 22

Horizontal No Picture Frame

Focus Of Study- Impact of Application Variables Srrr—-
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Test Protocol Constant

Applicator: Jeremy Ramer - TruTeam 30 sec between passes (except two controls)

Honeywell Lab Personnel Substrate Moisture Probe/ Temperature Heat Gage

Crane Digital Load Gage

MATERIALS Frame Release Time = 30 min

HFO Medium Density ccSPF (non-high lift) Wood Moisture — Pin Gage

Wood Frames Ambient Temperature/Humidity - Standard

MEASUREMENT
MACHINE Frame Moisture

Cardboard Liner

Material Temperature = 80°F Room Temperature / Humidity

Graco H40, 10/50 ft hose Exotherm — 3 pts using TC @ 10 sec intervals for 48h
AP Fusion Gun with 4242 Mixing Chamber Frame Load (15 min first hour, then hourly for 24h+
Temperature A/B = 120°F Foam Property Testing

Pressure = 1200 psi Frame Testing
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est Fixture

48.00

A
h J

45.00 >

A

36.50

28.00
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Test Fixture

Screws for release : ;
after peak | ' \\ 2”x6” framing
exothermic | ” g
temperature is
reached. 30-minute , /(=)
wait to allow foam to i %, . v » | — Digital load cell
continue to expand A ' T

Tape to prevent foam Floating stud

leakage

Three thermocouples
in center of cavity
(substrate surface,
mid-thickness and
free surface)

%" OSB fastened to
frame

Credits to George Spanos of SPF for the initial design of this test fixture

and initial testing protocol
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Program Timeline

Setting Up the Tests Preparing for testing Spray Test Fixture
Thermocouples Measure environment Follow correct pattern and
attached to frame conditions, wood frame pass method After 15 Min
moisture, and spray surface 30 sec between each pass
Secure pressure ma temperature. = Foam thickness is
gauges to frames Attach thermocouples to card measured between each
Torque to 5 psi readers and begin recording pass
reading Zero frame pressure gauges After final pass a 15
minute timer starts before
moving frame out of room

V

Spray Box
Follow correct pattern and
pass method
30 seconds between each
pass
Foam Thickness is
measured between each After 2-14 days
pass
Box is moved to curing
room
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What We Sprayed

oray le QUE ontiguratio A » D O 0
P g S g Directic O (@ 0 0 ( (
s de-side v v v v
2 No Side-side v 4 v v
3 Yes Vertical v v v v
v v v v
g R o FOg v v
6 No Rising Foam v v
7 No Vertical (1)
8 No Vertical (2)

Non-High Lift HFO medium-density closed-cell foam applied

* Lift configuration D was limited to 5” to avoid exothermic scorching
e Control Foam — Sprayed without Picture Frame in Vertical Direction
(1) Waiting until surface temperature reaches 100F before next pass
(2) Waiting 30 minutes between each pass

22 Frame & Box Samples Prepared

Srer-
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Frame Testing Timeline

PROPERTY TEST METHOD TIMELINE

: Thermocouples with :
Exothermic P 10 second intervals for up to 48 hours
automated data

Temperatures . after sprayin
P acquisition praying

<1 hour: 15-min intervals after release

Frame Load “rine vy loed gel 1-8 hours: 1-hr intervals 24 hours
(manually recorded)

2,3,4,5,7 or 30 days after release

Change in

Thickness Pin Probe 8, 24 and 45 days after spraying

Testing on 22 Sample Frames Srer~\



Box Testing Timeline

Density

- Core

- Top ASTM D1622 .

- Middle Once 2-5 days after spraying
- Bottom

- Cylinder

% Closed Cell 19-27 days after

- Top .

- Middle ASTM D6226 Once spraying

- Bottom

Dimensional ASTM D2126

Stability Hot (90°C)

- Top o Initial, 1,7,14 days  3-5 days after spraying
- Middle Cold (-40°C)

. 0 0

_ Bottom Hot and Humid (70°C/90% RH)

Dimensional

Stability Hot (90°C) . .
_Gifida Cold (-40°C) Initial, 1,7,14 days  3-5 days after spraying
see bottom Hot and Humid (70°C/90% RH)

photo on slide 9
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OX Testing Diagram

'l' ; i
Discarded 3in.
“ Yy
||
| Section A .
I1fHfe 13in.
‘\“ f‘, | Saved for future use
‘ [
[
Yy
Section B
3 cylinders for dimstab
Open-cell % 13in.
(top, middle, bottom)
_______________ y
Section C
3 std dimstab
(top, middle, bottom) 13in.
H, HH, C
y
Section D .
13in.
Saved for future use
-y
Discarded 3in.
i
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Frame Test

Exotherm vs Application Technique




Exothermic Temperature Test

o Data: Exotherm Temperature vs. Time
o Location: top/middle/bottom of frame
> Frequency: 10 second intervals

o Duration: 48 hours

900,000 + Data Points

AAAAAAAAAAAAAAAAAAAAAAAAAAAAA



Thermocouple Placement

lllustration of thermocouple placement in spray frame




Exotherm Data Summary- Peak Temp (°F)

DI s QUE 0 ouratio A » D D
P e Frame pray Directic O (@ 0 0 0 0
s de-side 278 298 308 349
2 No Side-side 279 299 317 328
3 Yes Vertical 284 286 305 315
285 302 301 320
0 R o FOg 304 321
6 No Rising Foam 300 311
Vertical
/ No (Control 1) 261
Vertical
8 No (Control 2) 229
Average 282 298 311 328 245

More Details Stay For Session 5F



Summary

* Extensive study designed to demonstrate impact
application methods have on foam quality

e two sample types ( Box, Frame), total 484 tests, >1M data points

* Limited variables:
* Spray lifts, spray techniques (side-to-side, vertical, into rising foam,
with or without picture framing)

e Control samples meet manufacturer published criteria
when sprayed per TDS

* Exotherm Testing

* Increasing lift thickness dramatically increases exothermic
temperatures from 225°F to about 245°F

* Spray pattern and spray technigue no impact on Exotherm



Next steps- Part Il Session 5F

PROPERTY SPRAY SPRAY LIFT NUMBER AND THICKNESS
PATTERN TECHNIQUE

Frame Testing

Exothermic N . e Increasing lift thickness dramaticall
No Significant No Significant . ¢ : v
increases exothermic temperatures

Temperatures Impact Impact
P P from 225°F to about 245°F

Frame Load, psi

Change in
Thickness, %

Box Testing

Density, pcf
Closed-Cell %

Dimensional
Stability, vol %

SPRAY POLYURETHANE FOAM ALLIANCE

Status Testing Frame and Box Conducted Srrr-\
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