ULATING

INCORPORATED

A Division of ABS Southeast, LLC

Building Inspections Department

RE:

insulating, Inc. sprays The lcynene Insulation System® to nominal depths of 5 or 6 inches in ceilings, roof
decks, cathedrals, slopes and overhangs, as well as 3 inches nominal in floors and exterior walls, per the
attached letter from lcynene Engineering. (Five inches exceeds an R-30 of fiberglass and six inches
exceeds an R-38). | have included both the mentioned letter for Icynene, as well as the supporting
document, titled “The Economic Thickness of Insulation” with this letter. | have also included in this
package: Product Specifications for Icynene, ICC-ES report number ESR-1862, the engineering detail for
the roof insulation, the document titled “Goldseal: Residential Occupancy Time” (which assures your
safety in entering the dwelling and inspecting the Icynene one day after spraying) and a copy of the
lifetime warranty. This house has CertainTeed or GAF/Elk shingles on it, so | have included the letters
from both companies which affirm the full warranty on the shingles and the engineered drawing on the
unvented attic assembly. In the attic and in the small areas behind kneewalls and the crawl space, we
are adhering to Assembly 2 in the ESR report which allows for Icynene to be sprayed to the roof deck,
ceiling and vertical walls without Thermal Barrier or Ignltlon Barrier covering. (See attached ESR and
Drawings).

This letter also certifies that for , Insulating, Inc. has sprayed The lcynene
Insulation System" in accordance with North Carolina codes, which require R-15, R-19 and R-30 (Zone 3)
or R-38 (Zone 4) insulation values in walls, floors and ceilings/roofs, respectively. Based on information
published by Icynene, we provided a nominal thickness of 3 inches of Icynene in the exterior walls and
floors and nominal 5 inches (Zone 3) or nominal 6 inches (Zone 4} of foam in ceilings, slopes, cathedrals
and overhangs.

Please call me if you have any other questions, or requests for information.

Sincerely,

Dave Lama

Branch Manager
Insulating, Inc.

5902 Fayetteville Road
Raleigh, NC 27603

Ph.: 519-772-3000
Fax: 919-772-5313

5902 Fayetteville Road * Raleigh, NC 27603 » 919.772-9000
800-443-7140 » Fax 919-772-5313
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March 3, 2003

Foam Won Insulatorg, LLG.
1212 Home Court
Ralalgh, NG, 27603

Re: Thermal Performance of feynene®

The International Energy Consetvation Gode, (IECC, Chapter 4), sliows for the use of
the patformance approach in approving insulatfon thickness. Compliarice with this
chapter requires an analysls of the annual energy usage.

The Icynene Engineering department has petformed numerous energy performance
analyses for new construction and retrofit projects, lcynene uses REM/Design software
developed by Architectural Energy Corporation from Boulder, CQ, Attached is their letter
ragarding the code compliance capability of the software, Our findings are Included in
the leynenae Design Note “The Econemic Thickness of Thermal Insulation”.

leyriene® Ia a thermal insulation znd an afr barrier material, it provides improved energy
petformance as a tesult of conveclive heat flow control. The air seal advantage of
leynens® provides Improved energy performance over much highet R-value insulations
that are air permeable, The blower door testing of alr fightness of the houses insulated
with fcynene indicates an average air Infiltration rate 55 times lower than a house
insulated with mineral flber Ihsulation. Based on measured air Infiltratlon and the humbet
of energy analysas performed we have found that loynene®, Installed in accordance with
the manufacturer's instaltation instructions fo a nominal thickness of 3" in the walls and
floors and 6" in roof/celling applications, will perform better thermatly than R-19 and
R-38. alrpermeable mineral fiber insulation,

if you require further infarmation please do not hesltate to contact the writer,

L]
A e
Yours t;'uly.
Viktor M. Ginic, P, Eng.

Building Sclence Engineer
vginlc@icynene.com

The Icynene Insulation System®



The Economic Thickness of Thermal Insulation

The conventional method of evaluating the performance of insulation is fo measure the R-value,
the conductive heat flow resistance of the material.

The measurement of conductive heat flow resistance Is made using the heat flow meter
apparatus. This test procedure (ASTM C-518) measures the thermal conductivity of insulation
material. In this test, one side of the specimen is heated to a specific temperature and after
steady state heat flow has been reached, the temperature on the opposite side is measured.
Through this temperature measurement the R-value is caiculated. The outside surface of the test
apparatus and the specimen Is sealed and insulated to minimize the heat loss through the edge
and eliminate the effects of any convection or radiant heat flow. This measurement solely defines
the conductive heat flow resistance of the insulation materlal, the R-value.

Once the R-value of an insulation material Is determined, the heat flow through it can be
calculated using Fourier's steady-state heat flow equation.

Q=AxAT
R
Where:

Q = Rate of heat flow, BTU/hr

A = Area, ft?

AT = Temperature differential, °F

R = Resistance to heat flow, hr.ff* ® F/BTU

This equation is used to calculate the benefit of increasing the thickness of any type of insulation
as long as there Is no air movement (convective heat transfer) through the insulation.

As an example, consider 1000 ff* of insulated area with a temperature differential of 40°F.  Let
us include the outside air film at R-0.2 and the inside alr film at R-0.7. The total R-value before
the application of any Insulation Is 0.9. Increasing the insulation thickness by 1" increments at R-
3.6/Inch provides the following heat flow rates as shown in Figure 1.1 & 1.2,

Diminishing Heat Flow with [ncreasing insulation Thickness
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Figure 1.1: Percentage of {otal heat flow
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Figure 1.2: Percentage of total heat flow reducticn

In Figure 1.1, we can see that the first 1" of insulation reduces the heat flow to 20% of the total
and at 57 of thickness, the heat flow is reduced further, down to 5% of the total. In looking at
Figure 1.2, we see that increasing the insulaticn thickness from 6" to 12" only provides an
additional heat flow reduction of 2%. Doubling the insulation thickness {R-value); doubling the
cost; only provides a modest 2% Increase in heat flow reduction. Based on this observation, it is
very difficult to justify the additional cost of adding insulation thickness beyond 5",

The leynene insulation System® fills any shaped cavity and adheres to almost all materials,
thereby, forming an insulation layer with very low air permeance. Air flow is eliminated and for
this reason, conductive heat loss can be used as a sole criterion for establishing insulation
thickness with lcynene.

As shown in Figure 1.2, insulation material with R-value of 3.6 per inch blocks out 95% of
conductive heat flow within the first 5 inches of the material. Thickness beyond this point would
bring more reduction in heat flow but it would not be economically justified since the returns on
additional R-value have greatly diminished.

REDUCE AIR INFILTRATION - REDUCE ENERGY USE
REDUCE EQUIPMENT SIZE

In the case of insulation material with significant air permeance, conductive heat loss should not
be the only criterion used for establishing insulation thickness. Convective heat loss must be
considered as well, particularly when a substantial latent load is involved.

Oak Ridge National Laberatory (CRNL) conducted an experiment to determine the efficiency of
a roof assembly insulated with low density, loosefill fiberglass insulation and discovered that up
to 50% of the heat loss occurred as a result of convection; air circulation through the insulation.
This result showed that the air-permeable insulation had lost its anticipated thermal performance
level by half and that convective heat transfer had a significant negative impact on insulation
performance.

! ORNL’s Building Envelope Center: Fighting the Other Cold War
URL: http://www.ornl. gov/ORNLReview/rev26-2/text/usemain.html



The impartance of reducing air infiltration can be easily demonstrated by analyzing the energy
consumption for heating and cooling houses that have different R-values and air inflitration rates.
The following evaluation was generated using the REM/Design energy analysis software. This
evaluation deals with three identical houses, located in different North American cities with three
different levels of insulation and alr-Infiltration.  The house design Is fully detached, has
approximately 3,500 sq.ft. conditioned area with two stories and a fully conditioned basement.

The first is a Typlcal house with an air permeable insulation instalted at R-19 in the walls & R-30
in the ceiling according to the general bu]ldlng code requirements and an air Infiltration rate of 0.6
ACH at natural pressure.

The second house has the same insulation material with a Higher R-vafue, R-43 in the ceiling &
R-18in the walls and an air infiltration rate is kept at 0.6 ACH at natural pressure.

The third is an lcynene house with R-11 in the walls, R- 18 in the ceiling and an air infiltration of
0.1ACH at natural pressure.

Heating and cooling costs and the required heating and cooling equipment capacities for each
house are plotted on the following graphs. The ufility rates are set at $0.08 per kWh for
electricity and $0.50 per Therm for natural gas.

Figure 2.1 shows the energy costs for heafing in several different cities throughout North
America. The heating costs are compared for the three different lnsulation systems. it can be
seen that savings on heating cost reached up to 40%~50% with lcynene® when compared to the
“Typical” and “Higher R-Value” insulation system. Also, the graph indicates thal the colder the
climate, the greater the heating cost savings are with Icynene.
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Figure 2.1

Figure 2.2 shows savings on cooling costs with lcynene. They provide savings of 25%~40%
over the “Typical” and “Higher R-Value” Insulation system. The cities in a hot & humid climate
show greater savings due to the higher cooling demand and latent load.



Energy Cost for Cooling
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Figure 2.2

As far as sizing heating and cooling equipment Is concerned, Icynene provides a significant
reduction in both heating & cooling load due to its air sealing property. Figures 2.3 & 2.4 show
the equipment size required in these houses for heating and cooling. The graphs show that there
Is a significant reduction in required capacity for both heating and cooling relative to “Typical”
and “Higher R-Value” systems. Often with Icynene, size reduction for heating equipment can
reach up to 50% and for cooling, it can be up to 40%.
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Calculated Load for Cooling
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Figure 2.4

leynene’s air seal capability virtually eliminates convective heat transfer within the insulation and
reduces unwanted air leakage through the building envelope.  This feature improves the
efficiency of the building envelope thereby reducing the heating and cooling costs and reducing
the size of HVAC equipment as outlined in figures 2.1 through 2.4. As a result lower operating
costs are realized and the cost of the operating equipment is reduced.

Often, air permeable insulation at twice the R-value gets used and still comes short of the
desired energy savings as shown in Figures 2.1 and 2.2.

The on-site spray appllied application of lcynene provides an excellent air seal that ensures a low
air infilration rate for the building envelope. This quality improves energy efficiency of the
bullding as demonstrated through the graphs above and in addition, the overall performance of
the building resulting in better sound attenuation, healthier indoor environment and enhanced
thermal comfort.
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ICC-ES Evaluation Report
ESR-1826

Reissued February 2024

Subject to renewal February 2025

{CC-ES Evaluation Reports are not to be construed as representing aesthetics or any other aftributes not specificaily addressed, nor are they to be construed as an
endorsement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evaluation Service, LLC, express or implied, as to any finding or
other matter in this report, or as to any product cavered by the report.

Copyright © 2024 ICC Ev?.lilation Service, LLC. All rights reserved.

DIVISION: 07 00 00— REPORT HOLDER: EVALUATION SUBJECT:
THERMAL AND HUNTSMAN BUILDING CLASSIC, CLASSIC
MOISTURE SOLUTIONS LLC ULTRA, CLASSIC
PROTECTION ULTRA SELECT AND

CLASSIC PLUS
Section: 07 21 00—

Thermal Insulation

1.0 EVALUATION SCOPE
1.1 Compliance with the following codes:
m 2021, 2018, 2015, 2012 and 2009 International Building Code® (IBC)
m 2021, 2018, 2015, 2012 and 2009 International Residential Code® (IRC)
m 2021, 2018, 2015, 2012 and 2009 International Energy Conservation Code® (IECC)
m 2013 Abu Dhabi International Building Code (ADIBC)!
tThe ADIBC is based on the 2009 IBC. 2009 IBC code sections referenced in this report are the same sections in the ADIBC.
Properties evaluated:
® Surface burning characteristics

B Physical properties

® Thermal performance (R-values)

m Attic and crawl space installation

B Fire—resistance-rated construction

B Air permeability

m Exterior walls of Types |-V construction

1.2 Evaluation to the following green standard:

2008 |CC 700 National Green Building Standard™ (ICC 700-2008)
Attributes verified:

See Section 2.0.

2.0USES

Classic, Classic Ultra, Classic Ultra Select, and Classic Plus are used to provide thermal insulation in buildings
and to seal areas such as plumbing and conduit penetrations against air infiltration. The insulations are for use
in wall cavities and floor assemblies; and in attic and crawl space installations as described in Section 4.4.

The Classic, Classic Ultra and Classic Ultra Select insulations are for use in Type V construction under the
IBC and dwellings under the IRC; fire-resistance-rated construction when installed in accordance with
Section 4.5; and in Types | through IV construction when installed in accordance with Section 4.6.

Page 1 of 11
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The Classic Plus insulation is for use in nonfire-resistance-rated construction under the IBC and IRC and in
Types | through IV construction when installed in accordance with Section 4.6.

The attributes of the insulations have been verified as conforming to the provisions of ICC 700-2008 Section
703.2.1.1.1(c) as an air impermeable insulation. Note that decisions on compliance for those areas rest with
the user of this report. The user is advised of the project-specific provisions that may be contingent upon
meeting specific conditions, and the verification of those conditions is outside the scope of this report. These
codes or standards often provide supplemental information as guidance.

3.0 DESCRIPTION

3.1 General:

3.1.1 Classic, Classic Ultra and Classic Ultra Select: Classic, Classic Ultra, and Classic Ultra Select are
low-density, open-cell, polyurethane foam plastic insulations and air barrier systems that are 100 percent
water-blown with an installed nominal density of 0.5 pcf (8 kg/m?). The insulations are two-component, spray-
applied products. The two components of the insulation are polymeric isocyanate (A-Component, also known
as Base Seal®) and proprietary resin (B-Component, Classic, Classic Ultra or Classic Ultra Select Resin).
When stored at temperatures between 50°F (10°C) and 100°F (38°C), the components have a shelf life of six
menths.

3.1.2 Classic Plus: The Classic Plus foam plastic insulation is two-component, low density, open cell, spray-
applied, foam plastic with a nominal density of 0.7 pcf (11 kg/m?®). The polyurethane foam is produced by
combining a polymeric isocyanate (A component) and proprietary resin, Classic Plus (B component). When
stored at temperatures between 50°F (10°C) and 100°F (38°C), the components have a shelf life of twelve
months.

3.2 Surface Burning Characteristics:

3.2.1 Classic, Classic Ultra and Classic Ultra Select: When tested in accordance with ASTM E84/UL 723,
at a thickness of 6 inches (152 mm) and a nominal density of 0.5 pcf (8 kg/m?), Classic, Classic Ultra and,
Classic Ultra Select have a flame spread index of 25 or less and a smoke-developed index of 450 or less.
There is no thickness limit when installed behind a code-prescribed 15-minute thermal barrier, except as noted
in Section 4.3.1.2 and Table 2.

3.2.2 Classic Plus: When tested in accordance with ASTM E84/UL 723, at a thickness of 4 inches (152 mm)
and a nominal density of 0.7 pcf (11 kg/m?®), Classic Plus has a flame spread index of 25 or less and a smoke-
developed index of 450 or less. There is no thickness limit when installed behind a code-prescribed 15-minute
thermal barrier, except as noted in Section 4.3.1.2 and Table 2.

3.3 Thermal Resistance:

Classic, Classic Ultra, Classic Ultra Select and Classic Plus have thermal resistance (R-values) at a mean
temperature of 75°F (24°C) as shown in Table 1.

3.4 Air Permeability:

Huntsman Building Solutions LLC spray-applied foam plastic insulations are considered air-impermeable
insulation in accordance with 2021 and 2018 IBC Section 1202.3 (2015 IBC Section 1203.3) and 2021, 2018,
2015 and 2012 IRC Sections R202 and R806.5 (2009 IRC Sections R202 and R806.4), at the following
thicknesses:

m Classic, Classic Ultra and Classic Ultra Select: Minimum, 3 inches (76 mm) based on testing in
accordance with ASTM E2178.

m Classic Plus: Minimum, 2 inches (51 mm) based on testing in accordance with ASTM E2178.
3.5 Intumescent Coatings:

3.5.1 No Burn Plus XD: No Burn Plus XD intumescent coating is a latex-based coating supplied in 1-gallon
(4L) and 5-gallon (19L) pails and 55-gallon (208 L) drums. The coating material has a shelf life of 12 months
when stored in factory-sealed containers at temperatures between 40°F (4.4°C) and 90°F (32.2°C).

3.5.2 DC 315 Coating: DC 315 coating (ESR-3702), manufactured by International Fireproof Technology,
International Inc. / Paint To Protect Inc., is a water-based intumescent coating supplied in 5-gallon (19L) pails
and 55-gallon (208L) drums. The coating material has a shelf life of 12 months when stored in factory-sealed
containers at temperatures between 50°F (10°C) and 80°F (27°C).
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3.5.3 Fireshell® F10E Coating: Fireshell® F10E coating, manufactured by TPR2 Corporation (ESR-3997),
is a water-based intumescent coating supplied in 5-gallon (19L) pails and 55-gallon (208L) drums. The coating
material has a shelf life of 12 months when stored in factory-sealed containers at temperatures between 45°F
(7.2°C) and 95°F (35°C).

4.0INSTALLATION

4.1 General:

The manufacturer’s published installation instructions and this report must be strictly adhered to and a copy of
these instructions and this evaluation report must be available on the jobsite at all times during installation.

4.2 Application:

4.2.1 General: Classic, Classic Ultra, Classic Ultra Select and Classic Plus foam plastic insulations must be
applied on the jobsite using two-component, 1-to-1 ratio, spray equipment specified by Huntsman Building
Solutions LLC The foam plastic must not be sprayed onto a substrate that is wet, or covered with frost or ice,
loose scales, rust, oil or grease. The foam plastic insulation must not be used in electrical outlet or junction
boxes or in contact with rain or water, and must be protected from the weather during and after application.
Where the insulation is used as air-impermeable insulation, such as in unvented attic spaces regulated by
2021 and 2018 IBC Section 1202.3 (2015 IBC Section 1203.3) or 2021, 2018, 2015 and 2012 IRC Section
R806.5 (2009 IRC Section R806.4), the insulation must be installed at a minimum thicknesses noted in Section
3.4. The insulation can be installed in one pass to the maximum thickness. Where multiple passes are required,
the cure time between passes is negligible.

4.2.2 Classic, Classic Ultra and Classic Ultra Select: The insulation must be used in areas where the
maximum service temperature is no greater than 180°F (82°C). The insulation must be applied when the
temperature is at or above 14°F (-10°C) and be protected from the weather during and after application.

4.2.3 Classic Plus: The insulation may be used in areas where the maximum service temperature is no
greater than 180°F (82°C). The insulation must be applied when the temperature is at or above 14°F (-10°C)
and be protected from the weather during and after application.

4.3 Thermal Barrier:
4.3.1 Classic, Classic Ultra, Classic Ultra Select and Classic Plus:

4.3.1.1 Application with a Prescriptive Thermal Barrier: Classic, Classic Ultra, Classic Ultra Select and
Classic Plus foam plastic insulations must be separated from the interior of the building by an approved thermal
barrier, such as '/z-inch (12.7 mm) gypsum wallboard installed using mechanical fasteners in accordance with
the applicable code, or an equivalent 15-minute thermal barrier complying with the applicable code. When
installation is within an attic or crawl space as described in Section 4.4, a thermal barrier is not required
between the foam plastic and the attic or crawl space, but is required between the foam plastic insulation and
the interior of the building. There is no thickness limit when installed behind a code-prescribed 15-minute
thermal barrier, except as noted in Section 4.3.1.2 and Table 2.

4.3.1.2 Application without a Prescriptive Thermal Barrier or Ignition Barrier: The prescriptive 15-minute
thermal barrier or ignition barrier may be omitted when installation is in accordance with the following
requirements:

4.3.1.2.1 The insulation must be covered on all surfaces with a fire protective coating at the minimum
thickness set forth in Table 2.

4.3.1.2.2 The maximum installed thickness of the insulation must not exceed the thicknesses set forth in
Table 2.

4.3.1.2.3 The coating must be applied over the insulation in accordance with the coating manufacturer's
instructions and this report.

4.4 Attics and Crawl Spaces:
4.4.1 Classic, Classic Ultra and Classic Ultra Select:

4.4.1.1 Application with a Prescriptive Ignition Barrier: When Classic, Classic Ultra and Classic Ultra
Select foam plastic insulations are installed within attics where entry is made only for service of utilities, an
ignition barrier must be installed in accordance with IBC Section 2603.4.1.6 and IRC Sections R316.5.3 and
R316.5.4, as applicable. The ignition barrier must be consistent with the requirements for the type of
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construction required by the applicable code and must be installed in @ manner so that the foam plastic
insulation is not exposed. The Classic, Classic Ultra or Classic Ultra Select insulation may be installed in
unvented attics when the foam plastic is applied at a minimum thickness of 3 inches (76 mm) in accordance
with 2021 and 2018 IBC Section 1202.3 (2015 IBC Section 1203.3) or 2021, 2018, 2015 and 2012 IRC Section
R806.5 (2009 IRC Section R806.4), as applicable.

4.4.1.2 Application without a Prescriptive Ignition Barrier: Where Classic, Classic Ultra and Classic Ultra
Select foam plastic insulations are installed in an attic or crawl space without a prescriptive ignition barrier, in
accordance with Sections 4.4.1.2.1, 4.4.1.2.2, 4.4.1.2.3 and 4.4.1.2.4, the following conditions apply:

1. Entry to the attic or crawl space is only for service of utilities and no storage is permitted.

There are no interconnected attic, crawl space or basement areas.
Air in the attic or crawl space is not circulated to other parts of the building.
Combustion air is provided in accordance with IMC Section 701.

Attic ventilation is provided when required by 2021 and 2018 IBC Section 1202.2 (2015, 2012 and 2009
IBC Section 1203.2) or IRC Section R806, except when air-impermeable insulation is permitted in
unvented attics in accordance with 2021 and 2018 IBC Section 1202.3 (2015 IBC Section 1203.3) or 2021,
2018, 2015 and 2012 IRC Section R806.5 (2009 IRC Section R806.4), as applicable.

6. Under-floor (crawl space) ventilation is provided when required by 2021 and 2018 IBC Section 1202.4
(2015 IBC Section 1203.4 or 2012 and 2009 IBC Section 1203.3) or IRC Section R408.1, as applicable.

7. If hot work is to be performed, all necessary procedures, precautions and limitations must be observed in
accordance with OSHA 1926 Subpart J Standard 1926.352 requirements for hot work (welding / cutting)
performed in the vicinity of combustible materials.

L

8. Aninstallation certificate with the following information must be posted at each entrance:
- Product name and installation thickness.
- Manufacturer name, address and contact information.
- Installation contractor name, address and contact information.

- Attestation that the product(s) have been installed in accordance with the manufacturer's installation
instructions and the requirements of the evaluation report.

- A notice that the certificate is not to be removed or altered.
- A list of limitations for the space including the following:
o Entry to the space is only to service utilities, and no storage is permitted.

o FIRE SAFETY WARNING: If hot work is to be performed, all necessary procedures, precautions and
limitations must be observed in accordance with OSHA 1926 Subpart J Standard 1926.352
requirements for hot work (welding / cutting) performed in the vicinity of combustible materials.

4.4.1.2.1 Attics—Classic, Classic Ultra and Classic Ultra Select: In attics, Classic, Classic Ultra and
Classic Ultra Select foam plastic insulations may be spray-applied to the underside of the roof sheathing and/or
rafters, as described in this section. The thickness of the foam plastic applied to the underside of the roof
sheathing must not exceed 14 inches (356 mm). The thickness of the spray foam insulation applied to vertical
wall surfaces must not exceed 5.5 inches (140 mm). The insulation must be covered on all surfaces with one
of the coatings described in Section 3.5. The coating must be applied over the insulation in accordance with
the coating manufacturer’s instructions and this report. Surfaces to be coated must be dry, clean, and free of
dirt, loose debris and other substances that could interfere with adhesion of the coating. The coating is applied
in one coat with low-pressure airless spray equipment. The coating must be applied to a thickness as follows:

® No Burn Plus XD at a minimum thickness of 6 wet mils (0.15 mm) [4 dry mils (0.1 mm) dry film thickness],
applied at a rate of 0.4 gallon (1.5 L) per 100 square feet (9.2 m?).

® DC 315 at a minimum thickness of 4 wet mils (0.1 mm) [3 dry mils], applied at a rate of 0.3 gallon (1.1 L) per
100 square feet (9.2 m?).

The coatings must be applied when ambient and substrate temperature is at least 60°F (16°C) and no more
than 95°F (35°C). All other surfaces (including glass) must be protected against damage from the coating. The
insulation may be installed in unvented attics when the foam plastic is applied at a minimum thickness of
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3.5 inches (89 mm) as described in this section in accordance with 2021 and 2018 IBC Section 1202.3 (2015
IBC Section 1203.3) and 2021, 2018, 2015 and 2012 IRC Section R806.5 (2009 IRC Section R806.4), as
applicable.

4.4.1.2.2 Attics—Classic Ultra and Classic Ultra Select: When Classic Ultra or Classic Ultra Select is
applied in unvented attics conforming to 2021 and 2018 IBC Section 1202.3 (2015 IBC Section 1203.3) and
2021, 2018, 2015 and 2012 IRC Section R806.5 (2009 IRC Section R806.4), the insulation may be applied to
the underside of roof sheathing and/or rafters to a minimum thickness of 3'/2 inches (30 mm) and may be
applied to vertical wall surfaces to a minimum thickness of 3'/z inches (90 mm). Maximum thickness on the
underside of roof sheathing or on vertical wall surfaces is 20 inches (508 mm). The insulation may be left
exposed to the attic without a prescriptive ignition barrier or an intumescent coating.

The attic must have attic access complying with IRC Section R807, horizontally placed in the floor, and opening
outward toward the living space. Items penetrating the roof deck or walls, such as skylight wells and vents,
must be covered with a minimum of 3'/2 inches (90 mm) of the Classic Ultra or Classic Ultra Select insulation.

4.41.2.3 Crawl Spaces: In crawl spaces, Classic, Classic Ultra or Classic Ultra Select insulations may be
spray-applied to vertical walls and the underside of floors, as described in this section. The thickness of the
foam plastic applied to the underside of the floors must not exceed 14 inches (356 mm). The thickness of the
spray foam plastic insulation applied to vertical wall surfaces must not exceed 3'/z inches (88.9 mm). The foam
plastic does not require an ignition barrier or a coating.

4.4.1.2.4 Use on Attic Floors: When used on attic floors, Classic, Classic Ultra or Classic Ultra Select foam
plastic insulations may be installed at a maximum thickness of 11'/2 inches (292 mm) between joists in attic
floors. The insulation must be separated from the interior of the building by an approved thermal barrier. The
coatings specified in Section 4.4.1.2.1 and the ignition barrier in accordance with IBC Section 2603.4.1.6 and
IRC Section R316.5.3, may be omitted.

4.4.2 Classic Plus:

4.4.2.1 Application with a Prescriptive Ignition Barrier: When Classic Plus is installed up to a maximum
thickness of 4 inches (102 mm) within attics or crawl spaces where entry is made only for service of utilities,
an ignition barrier must be installed in accordance with IBC Section 2603.4.1.6 and IRC Sections R316.5.3
and R316.5.4, as applicable. The ignition barrier must be consistent with the requirements for the type of
construction required by the applicable code and must be installed in a manner so that the foam plastic
insulation is not exposed. Classic Plus may be installed in unvented attics when the foam plastic is applied at
a minimum thickness of 2 inches (51 mm) in accordance with 2021 and 2018 IBC Section 1202.3 (2015 IBC
Section 1203.3) and 2021, 2018, 2015 and 2012 IRC Section R806.5 (2009 IRC Section R806.4), as
applicable.

4.4.2.2 Application without a Prescriptive Ignition Barrier: Where Classic Plus insulation is installed in
accordance with Sections 4.4.2.2.1, 4.4.2.2.2, and 4.4.2.2.3, the following conditions apply:

1. Entry to the attic or crawl space is to service utilities, and no storage is permitted.
There are no interconnected attic or crawl space areas.

Air in the attic or crawl space is not circulated to other parts of the building.
Combustion air is provided in accordance with IMC Section 701.

Attic ventilation is provided when required by 2021 and 2018 IBC Section 1202.2 (2015, 2012, and 2009
IBC Section 1203.2) or IRC Section R806, except when air-impermeable insulation is permitted in
unvented attics in accordance with 2021 and 2018 IBC Section 1202.3 (2015, 2012 and 2009 IBC Section
1203.3) or 2021, 2018, 2015 and 2012 IRC Section R806.5 (2009 IRC Section R806.4), as applicable.

6. Under-floor (crawl space) ventilation is provided when required by 2021 and 2018 IBC Section 1202.4
(2015 IBC Section 1203.4 and 2012 and 2009 IBC Section 1203.3) or IRC Section R408.1, as applicable.

7. If hot work is to be performed, all necessary procedures, precautions and limitations must be observed in
accordance with OSHA 1926 Subpart J Standard 1926.352 requirements for hot work (welding / cutting)
performed in the vicinity of combustible materials.

8. An installation certificate with the following information must be posted at each entrance:

R

— Product name and installation thickness.
— Manufacturer name, address and contact information.
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Installation contractor name, address and contact information.

Attestation that the product(s) have been installed in accordance with the manufacturer's installation
instructions and the requirements of the evaluation report.

A notice that the certificate is not to be removed or altered.

A list of limitations for the space including the following:
o Entry to the space is only to service utilities, and no storage is permitted.

o FIRE SAFETY WARNING: If hot work is to be performed, all necessary procedures, precautions and
limitations must be observed in accordance with OSHA 1926 Subpart J Standard 1926.352
requirements for hot work (welding / cutting) performed in the vicinity of combustible materials.

4.4.2.2.1 Attics: In attics, Classic Plus insulation may be spray-applied to the underside of the roof sheathing
and/or rafters, the underside of wood floors, and vertical surfaces, as described in this section. The thickness
of the foam plastic applied to the underside of the top of the space must not exceed 14 inches (356 mm). The
thickness of the spray foam plastic insulation applied to vertical wall surfaces must not exceed 8 inches
(203 mm). The foam plastic insulation must be covered on all exposed surfaces with DC315 intumescent
coating at a minimum thickness of 4 wet mils (0.1 mm) [3 dry mils (0.08 mm)], applied at a rate of 0.25 gallon
(0.95 L) per 100 square feet (9.2 m?). The coating must be applied over the Classic Plus insulation in
accordance with the coating manufacturer’s instructions and this report. Surfaces to be coated must be dry,
clean, and free of dirt, loose debris and other substances that could interfere with adhesion of the coating. The
coating is applied in one coat with low-pressure airless spray equipment.

The coating must be applied when ambient and substrate temperature is at least 60°F (16°C) and no more
than 95°F (35°C). All other surfaces (including glass) must be protected against damage from the coating.

Classic Plus insulation may be installed in unvented attics when the foam plastic is applied at a minimum
thickness of 2 inches (51 mm) as described in this section, in accordance with 2021 and 2018 IBC Section
1202.3 (2015 IBC Section 1203.3) and 2021, 2018, 2015 and 2012 IRC Section R806.5 (2009 IRC Section
R806.4), as applicable.

4.4.2.2.2 Crawl Spaces: In crawl spaces, Classic Plus insulation may be spray-applied to vertical walls and
the underside of floors, as described in this section. The thickness of the foam plastic applied to the underside
of the floors must not exceed 14 inches (356 mm). The thickness of the spray foam plastic insulation applied
to vertical wall surfaces must not exceed 8 inches (203 mm). The insulation must be covered with DC-315
coating as described in Section 4.4.2.2.1.

4.4.2.2.3 Use on Attic Floors: Classic Plus insulation may be installed at a maximum thickness of 13 inches
(330 mm) between joists in attic floors. The insulation must be separated from the interior of the building by an
approved thermal barrier. The insulation does not require an ignition barrier or a coating.

4.5 One-hour Fire-resistance-rated Assemblies:
4.5.1 Classic, Classic Ultra and Classic Ultra Select:

4.51.1 Assembly 1 (Limited Load-bearing Wood Stud Wall): Minimum nominally 2-by-4 [1'/z by
3'/z inches (38 mm by 89 mm)] southern pine (G = 0.55), No. 2 grade studs spaced 16 inches (406 mm) on
center with a base layer of '/z-inch-thick (12.7 mm) wood fiber sound board installed horizontally on each face
with vertical joints located over the studs, attached with 6d box nails, 2 inches (51 mm) long and spaced
24 inches (610 mm) on center along the studs, and a second layer of %/s-inch-thick (15.9 mm) Type X gypsum
wallboard installed vertically on each face, attached with 8d box nails, 2'/2 inches (64 mm) long and spaced
7 inches (178 mm) on center along the studs. The stud cavity contains Classic, Classic Ultra or Classic Ultra
Select insulation nominally 2 inches (51 mm) thick.

Axial loads applied to the wall assembly must be limited to the least of the following:
m 1,805 pounds (8029 N) per stud.

®m Design stress of 0.78 F'c.

m Design stress of 0.78 F'c at a maximum le/d of 33.

4.51.2 Assembly 2 (Limited Load-bearing Wood Stud Wall): Minimum nominally 2-by-4 [1'/z by
3'/2 inches (38 mm by 89 mm)] southern pine (G = 0.55), No. 2 grade studs spaced 16 inches (406 mm) on
center with two layers of '/z-inch-thick (12.7 mm) Type X gypsum wallboard installed vertically with joints
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staggered on each face, attached with 8d box nails, 2'/z inches (64 mm) long and spaced 7 inches (178 mm)
on center along the studs for the face layer and 6d cement coated box nails, 2 inches (51 mm) long and spaced
24 inches (610 mm) on center along the studs. The stud cavity contains Classic, Classic Ultra or Classic Ultra
Select insulation nominally 2 inches (51 mm) thick.

Axial loads applied to the wall assembly must be limited to the least of the following:
m 1,805 pounds (8029 N) per stud.
m Design stress of 0.78 F'c.
B Design stress of 0.78 F'c at a maximum le/d of 33.

4.5.1.3 Assembly 3 (Floor/Ceiling): Minimum nominally 2-by-10 [1'/2 by 9"/4 inches (38 mm by 235 mm)]
Douglas fir, No. 2 grade wood joists spaced 24 inches (610 mm) on center, with minimum 1-by-3 [*/s by
2'/2 inches (19.1 by 64 mm)] spruce bridging at mid-span. Floor decking must be minimum "/z-inch-thick
(12.7 mm) exterior grade plywood installed perpendicular to joists and fastened with 2-inch-long (51 mm) ring
shank nails 6 inches (152 mm) on center at the joints and 12 inches (305 mm) on center at the intermediate
joists. Plywood joints must occur over joists. Classic, Classic Ultra or Classic Ultra Select insulation must be
applied to the underside of the plywood deck between the joists to a depth of 5 inches (127 mm). Two layers
of minimum ®*/e-inch-thick (15.2 mm), Type X gypsum wallboard must be attached perpendicular to the joists
on the ceiling side of the assembly. The first layer must be attached with 1'/s-inch-long (32 mm), Type W
drywall screws, spaced 24 inches (610 mm) on center. The second layer must be applied perpendicular to the
joists, offset 24 inches (610 mm) from the base layer. The second layer must be attached with 2-inch-long
(51 mm), Type S drywall screws spaced 12 inches (305 mm) on center. Additional fasteners must be installed
along the butt joints of the second layer, securing the two layers together. These fasteners must be 1'/z-inch-
long (38 mm), Type G drywall screws placed 2 inches (51 mm) back from each end of the butt joint and spaced
12 inches (305 mm) on center. The wallboard joints on the exposed side must be treated with paper tape
embedded in joint compound and topped with an added coat of compound, and the fastener heads must be
coated with joint compound in accordance with ASTM C840 or GA-216.

4.5.1.4 Assembly 4 (Non-loadbearing Steel Stud Wall): Nominally 6-inch-deep (152.4 mm), No. 18 gage,
galvanized steel studs spaced 16 inches (406.4 mm) on center, are friction-fit into No. 18 gage galvanized
steel floor and ceiling track with a layer of 5/s-inch-thick(15.9 mm), Type X gypsum board applied to the interior
side with the long edge parallel to steel studs and secured using No. 6, 1"/s-inch-long (31.7 mm), self-drilling
drywall screws spaced 8 inches (203 mm) on center around the perimeter and 12 inches (305 mm) on center
in the field. The gypsum board joints must be treated with vinyl or casein, dry or premixed joint compound
applied in two coats to cover all exposed screw heads and gypsum board butt joints, and a minimum 2-inch-
wide (51 mm) paper, plastic, or fiberglass tape embedded in the first layer of compound over butt joints of the
gypsum board. The stud cavity is filled with Classic, Classic Ultra or Classic Ultra Select insulation up to
6 inches (152 mm) thick. DensGlass® Exterior Sheathing, '/z inch (12.7 mm) thick, is installed parallel to steel
studs with vertical joints offset a minimum of 16 inches (406 mm) from the vertical joints of the gypsum board
and the horizontal joints offset a minimum of 24 inches (610 mm) from the horizontal joints of the gypsum
board. The sheathing is attached using No. 6, 1'/s-inch-long (31.7 mm), self-drilling drywall screws spaced
8 inches (203 mm) on center around the perimeter and in the field. Hohmann & Barnard DW-10 brick ties,
6 inches (152 mm) long by 1'/2-inches (38 mm) wide, are spaced 16 inches (406.4 mm) on center vertically on
each steel stud, and secured, using two 1%s-inch-long (41.3 mm) self-drilling screws, through 4-inch (102 mm)
red clay brick [3'/2 inches (88.9 mm) by 2'/s inches (57.1 mm) by 7%4 inches (197 mm)] laid in a running bond
pattern with Type S mortar, leaving a nominally 1-inch (25.4 mm) air gap between the brick and the exterior
sheathing.

Optional: It is permitted to add code-complying, expanded polystyrene (EPS), extruded polystyrene (XPS),
foil-faced, rigid polyurethane board stock or polyurethane spray foam on the exterior of the wall (between the

DensGlass® sheathed wall and the brick), while maintaining the 1-inch (25.4 mm) air space. The length of the
brick ties must be increased to account for the thickness of the insulation.

4.6 Exterior Walls in Type |, I, Il and IV Construction:

4.6.1 General: When used on exterior walls of Types |, II, lll or IV construction, the assembly must comply
with 2018, 2015, 2012, and 2009 IBC Section 2603.5 and this section, and the Classic, Classic Ultra and
Classic Ultra Select insulations must be installed at a maximum thickness described in Table 3. The potential
heat of Huntsman Building Solutions insulations tested in accordance with NFPA 259 is as follows:

m Classic, Classic Ultra and Classic Ultra Select: 494 Btu/ft? (5.6 MJ/m?) per inch of thickness
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4.6.2 Specific Wall Assemblies: Wall assemblies complying with Section 4.6 must be as described in
Table 3.

5.0 CONDITIONS OF USE:

The Classic, Classic Ultra, Classic Ultra Select and Classic Plus spray-applied polyurethane foam plastic
insulations described in this report comply with, or are suitable alternatives to what is specified in, those codes
listed in Section 1.0 of this report, subject to the following conditions:

5.1

5.2

5.3

5.4

5.5

5.6
5.7
5.8

5.9

5.10

5.1

5.12

5.13
5.14

This evaluation report and the manufacturer's published installation instructions, when required by the code
official, must be submitted at the time of permit application.

The insulation must be installed in accordance with the manufacturer’s published installation instructions,
this evaluation report and the applicable code. If there is a conflict between the installation instructions and
this report, this report governs.

The insulation must be separated from the interior of the building by an approved 15-minute thermal barrier,
except as noted in this report.

Since the performance of Classic Ultra and Classic Ultra Select, when installed in unvented attics without a
code-prescribed ignition barrier or an intumescent coating, is based on fire performance of an unvented
attic, the installation must be approved by the code official as conforming with the provisions of Section
4.4.1.2.2 and Conditions 1 to 5 of Section 4.4.1.2.

When Classic Ultra and Classic Ultra Select insulation is installed under Section 4.4.1.2.2 of this report, a
certificate must be placed in the attic stating that the foam plastic insulation has been installed in accordance
with Conditions 1 through 5 of Section 4.4.1.2 and the terms of Section 4.4.1.2.2 of ESR-1826; any
alterations to the attic or insulation must be consistent with those requirements.

The insulation must not exceed the thicknesses and densities noted in this report.
The insulation must be protected from the weather during and after application.

The insulation must be applied by licensed dealers and installers certified by Huntsman Building Solutions
LLC.

Use of the insulation in areas where the probability of termite infestation is “very heavy” must be in
accordance with IRC Section R318.4 or IBC Section 2603.8, as applicable.

Jobsite certification and labeling of the insulation must comply with 2021, 2018, 2015 IRC Sections
N1101.10.1 and N1101.10.1.1 (2012 IRC Sections N1101.12.1 and N1101.12.1.1 or 2009 IRC Sections
N1101.4 and N1101.4.1) and 2021, 2018 2015 and 2012 |IECC Sections C303.1.1, C303.1.1.1, R303.1.1
and R303.1.1.1 (2009 IECC Sections 303.1.1 and 303.1.1.1), as applicable.

When installed in accordance with Section 4.4.1.2 or 4.4.2.2 of this report, the associated installation
certificate(s) containing the required information referenced in Section 4.4.1.2 and 4.4.2.2 must be installed
at each entrance to the crawlspace or attic, as applicable. The certificate(s) must be red in color and
constructed of durable materials, such as metal, plastic, or laminated paper.

When used in unvented attics in accordance with Section 4.4.1.2 and 4.4.2.2 of this report, installation with
a vapor diffusion port in accordance with 2021 IBC Section 1202.3, Item 5.2 or 2021 and 2018 IRC Section
R806.5, Item 5.2 is outside the scope of this report.

A vapor retarder must be installed in accordance with the applicable code.

Classic, Classic Ultra, Classic Ultra Select and Classic Plus foam plastic insulations are manufactured in
Mississauga, Ontario, Canada and Arlington, Texas, under a quality control program with inspections by
ICC-ES.

6.0 EVIDENCE SUBMITTED
6.1 Data in accordance with the ICC-ES Acceptance Criteria for Spray-applied Foam Plastic Insulation (AC377),

dated June 2023.

6.2 Reports of tests in accordance with AC377 Appendix X [Classic, Classic Ultra and Classic Ultra Select

(Section 4.4.1.2.1) and Classic Plus (Sections 4.4.3.2.1 and 4.4.3.2.3)] and Appendix C [Classic, Classic
Ultra and Classic Ultra Select (Section 4.4.1.2.3)].
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6.3

6.4

6.5
6.6

6.7
6.8

6.9

Test report on air leakage rate in accordance with ASTM E2178 (Classic, Classic Ultra and Classic Ultra
Select and Classic Plus).

Reports of room corner fire testing in accordance with NFPA 286 (Classic, Classic Ultra, Classic Ultra Select
and Classic Plus).

Test reports in accordance with ASTM E119 (Classic, Classic Ultra and Classic Ultra Select).

Test report in accordance with NFPA 285, and related engineering analysis (Classic, Classic Ultra and Classic
Ultra Select).

Reports of tests in accordance with NFPA 259 (Classic, Classic Ultra and Classic Ultra Select).

Reports of fire tests in accordance with ASTM E970 (Classic, Classic Ultra, Classic Ultra Select and Classic
Plus).

For Classic Ultra and Classic Ultra Select, an engineering evaluation, including full-scale fire testing, small-
scale testing and fire modeling (Section 4.4.1.2.2).

7.0IDENTIFICATION

7.1

7.2

All packages and containers of Classic, Classic Ultra, Classic Ultra Select and Classic Plus insulations must
be labeled with the Huntsman Building Solutions LLC name and address; the product name; component
designation (A or B); the flame spread index and the smoke-developed index; the expiration date; the name
of the inspection bady (ICC-ES); and the evaluation report number (ESR-1826).

No Burn Plus XP Intumescent coating described in Section 3.5.1 is identified with the manufacturer's name
and address, the product trade name and use instructions.

The International Fireproof Technology, Inc. / Paint To Protect Inc. DC 315 coating described in Section
3.5.2 is identified with the manufacturer's name and address, the product trade name, date of manufacture,
shelf life or expiration date, the manufacturer's application instructions and the evaluation report number

(ESR-3702).

Fireshell F10E coating is labeled with the manufacturer's name and address; the product name; the date of
manufacture; the shelf life or expiration date; the manufacturer's instructions for application; and the
evaluation report number (ESR-3997).

The report holder’s contact information is as follows:

HUNTSMAN BUILDING SOLUTIONS LLC
3315 EAST DIVISION STREET
ARLINGTON, TEXAS 76011

(817) 640-4900

www.huntsmanbuilding.com



ESR-1826 Page 10 of 11

m Most Widely Accepted and Trusted |

TABLE 1—THERMAL RESISTANCE (R-VALUES)

R-VALUE (°F-ft*-h/Btu)
TH!CKNESS Classic, F:lassic Ultra and Classic Plus
(inches) Classic Ultra Select

1 37 4.0

2 7.4 8.0

3 11 12

35 13 14

14 16

5 18 20

5.5 20 22

6 22 24

7 25 28

7.5 27 30

8 29 32

9 32 36

9.5 34 38

10 36 40
11.5 41 42
13.5 — 54
14 50 56

For SI: 1inch = 25.4 mm, 1°F-ft*-h/Btu = 0.176 110°K-m?/W.

'R-values are calculated based on tested K values at 1- and 3.5-inch thicknesses.
2R-values greater than 10 are rounded to the nearest whole number.

TABLE 2—USE OF INSULATION WITHOUT A PRESCRIPTIVE THERMAL BARRIER'

MAXIMUM MAXIMUM FIRE-PROTECTIVE MINIMUM THEORETICAL
THICKNESS (in.) THICKNESS (in.) COATING APPLICATION ——
INSULATION TYPE |(Walls & Vertical | (Ceilings, Underside of Roof | MINIMUM THICKNESS & RATE OF FIRE- SUBMITTES
Surfaces) Sheathing/Rafters & Floors) | TYPE (Applied to all Foam | PROTECTIVE COATING?
Surfaces)?
8! 1 RGNS 0.88 gal / 100 ft? 86
CLASSIC, CLASSIC = 4 14 mils WFT /9 mils DFT S ga HiF
ULTRA AND
CLASSIC ULTRA ,
SELECT 7' 1% L 1.31 gal / 100 2 NFPA 286
, DC315 i
CLASSIC PLUS 8'% 14 . .o — 0.88 gal / 100 ft NFPA 286

For SI: 1inch = 25.4 mm: 1 mil = 0.0254 mm; 1 gallon = 3.38 L; 1 ft2 = 0.093 m?; NA = not applicable.

'See Section 4.3.1.2.

‘See Sections 3.5.2 and 3.5.3.
*As reported in the manufacturer's application instructions. Actual application rate, based on specific project conditions, must be in accordance with the
manufacturer's application instructions.
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TABLE 3—NFPA 285 COMPLYING EXTERIOR WALL ASSEMBLIES"?

WALL COMPONENT MATERIALS
Base Wall System — 1- Concrete wall.
Use either 1, 2 or 3 2 — Concrete masonry wall.
3— Minimum 3%g-inch-deep (92 mm), Na. 20 gage, C-shaped steel studs, spaced a maximum of
24 inches on center with lateral bracing every 4 feet (1219 mm) as required by code. Sheathing
shall be a described in Exterior Sheathing below.
Floorline Firestopping Minimum 4 pcf mineral wool in each stud cavity at each floorline, attached with Z-clips. Thickness must

match stud cavity depth.

Use either 1 or 2

Cavity Insulation — 1— None,
Use either 1,2, 3, 40or 5 2 — Partial cavity fill with a maximum air space of 2 inches (51 mm) or full cavity depth not exceeding
753 inches (194 mm) of Classic, Classic Plus, Classic Ultra or Classic Ultra Select (ESR-1826);
MD-R-210 (ESR-3493); MD-C-200 (ESR-3199); or Proseal (ESR-3500).
3 - Any insulation qualified as noncombustible in accordance with ASTM E136.
4 - Glass fiber batt insulation®.
5— Mineral fiber insulation®.
2 Insulation must comply with the applicable requirements of 2018, 2015 or 2012 IBC Section
720.2 (2009 IBC Section 719.2).
Exterior Sheathing — Only for Base Wall|1 — Minimum '/,-inch-thick (12.7 mm), ), glass mat gypsum sheathing complying with ASTM C1177.
System No.3 — 2 — Sheathing shall be attached with No. 6, 1'4- inch-long (32 mm)self-tapping screws located

8 inches (203 mm) on center alang the perimeter and 12 inches 302 mm) on center in the field of
wallboard. Joints must be taped and treated with joint compound in accordance with ASTM C840
or GA-216.

Exterior Insulation

Maximum thickness of 5'/; inches (140 mm) of Proseal Eco (MD-R-210) (ESR-3493) or Proseal (ESR-
3500).

Exterior Wall Covering —
Use either1,2,3,4,5,60r7

1=

Brick - standard nominally 4-inch-thick (102 mm) clay brick; brick veneer anchors — standard
types installed a maximum of 24 inches OC vertically on each stud®.

2— Stucco - minimum */-inch-thick (19.1 mm), exterior cement plaster and lath with a secondary
water-resistive barrier may be installed between the exterior insulation and the lath.

3 — Natural stone (limestone, granite, marble, sandstone), minimum 2-inch-thick (51 mm)®.

4 — Cast artificial stone, minimum 1*/-inch-thick (38 mm), complying with AC51 and subject of a
current ICC-ES evaluation report®.

5— Terracotta cladding, minimum of 1'/4—inch-thick (32 mm)°.

6 — Precast concrete panels, minimum of 1'/~inch-thick (32 mm)®.

7 — Concrete masonry units (CMU), minimum of 1'/—inch-thick (38 mm)©.
b-The maximum air gap between exterior insulation and cladding shall be 2 inches (51 mm).
¢Any standard non-open-jointed installation technigue such as ship-lap, etc., may be used.

'When used on exterior walls of Types |, II, Il or IV construction, the specific wall assembly must comply with 2018, 2015, 2012, and 2009 IBC Section 2603.5.

2 The exterior wall assemblies described in Table 3 comply with 2018, 2015, 2012 and 2009 IBC Section 2603.5.5.




ICYNENE Classic Max™ - USA

PRODUCT SPECIFICATION

1. PRODUCT NAME

Classic MaX"

LD-C-50-v2

JICYNENE Classic Max™ is a trademark
far light density, open celled, flexible, 100%
water-blown polyurethane foam insulation
manufactured by Teynene Inc, ICYNENE
Classic Max™ spray formula is a nominal 0.5
Ibs/ft density, free rise material.

2. MANUFACTURER

ICYNENE Classic Max™ (LD-C-50-v2) is
made on-site from liquid components
manufactured by Icynene Ine, Installation and
on-site manufacturing is supplied by
independent leynene Licensed Dealers.

3. PRODUCT DESCRIPTION

ICYNENE Classic Max™ is a light density
formulation of spray foam insulation. Icynene
is the pioneer of high yield, 100% water-
blown polyurethane foam technology for air
scaling and insulating buildings.

ICYNENE Classic Max™ insulates and air-
seals in one step for maximum energy
couservation while minimizing the
environmental impact during manufacturing
and construction, Significantly reducing air
leskage means ICYNENE Classic Max™
contributes to a bealthier, quieter and more
comfortable indoor enviranment, while
reducing energy consumption and related
greenhouse gas emissions by as much as
50%.

ICYNENE Classic Max™ is an effective
vapor permeable air barrier material that can
move with the building to maintain the air
barrier characteristic against energy-robbing
air leakage for the life of the building.
Convective air movement inside wall cavities
is virtually eliminated, providing more
uniform temperatures throughout the
building.

The result is superior quality construction,
with higher comfort levels and lower heating
and/or cooling costs, Energy savings will vary
depending on building design, location, etc.

ICYNENE Classic Max™ is applied by
spraying liquid components onto an
open wall, crawl space, ceiling surface ar
cathedral ceiling, There it expands
approximately 100:1 in seconds to provide a

flexible foam blanket of millions of tiny air
cells, filling building cavities, cracks and
creyices in the process. It adheres to most
construction materials, sealing out air
infiltration, Excess material is easily trimamed
off, leaving a surface ready for drywall or
other code-compliant finish. :

4. TECHNICAL DATA

(Based on Core Samples)

Thermal Performance

Thermal resistance (ASTM C518)
- Rfin =R3.7 br. f* °F/BTU

Average insulation contribution in a full fil]
stud wall:

- 2"x4"=RI3
. 2" % 6" =R20

ICYNENE Classic Max™ provides more
effective performance than the equivalent R-
value of air permeable insulation materials.
ICYNENE Classic Max™ is not subject to
loss of R-value due to aging, windy
conditions, settling, convection or air
infiltration; nor will it be prone to fraditional
moisiure intrusion via air leakage.

Aifr Permeance/Air Barrier /Air-Seal

ICYNENE Classic Max™ fills any shaped
cavity, and adheres to mosl construction
materials, creating assemblies with very low
air permeance. Additional interior or exterior
air infiltration protection is subject to
applicable codes.

Air permeability of core foam:
ASTM E283
- 0.000 L/sm® @75 Pa for 3.5¢

Alir permeability of a 2" x 6" wood framed
wall assembly:

ASTM 2178
- 0.0l L/ sm® @75 Pafors.5”

All buildings insulated and air-sealed with
ICYNENE Classic Max™ must be designed
to include adequate mechanical ventilation/
outdoor air supply. Sce ASHRAE Standard 62
— Ventitation for Acceptable Indoor Air

Quality.

Water Vapor Permeance

ICYNENE Classic Max™ is water vapor
permeable and allows moisture to diffuse

- through the insulation and dissipate from the

building envelope.

Waler vapor transimission properties:
(ASTM E96 Desiceant Method)

- 11 perms @ 5.5”

In those situations that warrant a vapor
retarder, a supplemental Jayer of polyethylene
may be used. Alternately, low vapor
permeance paint either directly on the foam or
as a primer for the interior drywall may be
used.

Water Absorption Properties

Water can be forced into the foam under
pressure because it is open celled. Water will
drain by gravity, given favorable drying
potential, and upon drying all chemical and
physical properties are fully restored.

Acoustical Properties
Performance in a 27 x 47 wood stud wall:

STC Sound Transmission Class —~37
Hz. Freq. 125250 500 1000 2000 4000
ASTM E90 19 30 31 42 38 46

NRC Noise Reduction Coefficient—70
Hz Freq, 125 250 500 1000 2000 4000
ASTMCA23. 11 43 89 72 71 67

Burn Characteristics

ICYNENE Classic Max™ is a combustible
product and is therefore, consumed by flame,
but will not sustain flame upon removal of the
flame source, It leaves a charred foam
residue. It will not melt or drip. ICYNENE
Classic Max™ is subject to all applicable
National/State and County building codes
regarding fire prevention. Requirements for
Thermal Barrier and Ignition Barrier
coverings must be met as per the applicable
building code having jurisdiction.

Surface Burning Characleristics
(ASTM EB4) @ 5” thickness

Flame Spread <25
Smoke Development <450

*flame spread rating not intended to reflect
hazards under actual fire conditions.

Unvented Attic

ICYNENE Classic Max™ can be applied to the

underside of the roof deck and be Jefl bare if its
thickness is a mintmum of 5% inches at roof



decking and 1% inches at roof framing to a
maximum of 207, Refer to evaluation report
for details.

Electrical Wiring

ICYNENE Classic Max™ has been evaluated
with energized 14/3 and 12/2 residential wiring
(max. 122 @ F). It is chemically compatible
with typical electrical wiring caverings.

Note: For any insufation of older knob and
tube wiring, please reference local electrical
code.

Corrosion

ICYNENE Classic Max™ did not cause
corosion when evaluated in contact with
steel at 120F and 85% relative humidity
conditions.

Plastic Piping

ICYNENE Classic Max™ is compatible in
direct contact with CPVC piping systems, ag
per Paschal Engineering Study for the Spray
Polyurethane Foam Alliance (SPFA).

Bacterial or Fungal Growth and Food
Value

Independent testing conducted by Texas Tech
University has confirmed that I[CYNENE
Classic Max™ is not a source of food for
mold; and as an air barrier material, it resists
the airborne introduction of moisture,
nutrients, and mold spores into the building
enveiope.

Environmental / Health / Safety

ICYNENE Classic Max™ is 100% water-
blown and therefore contains no ozone-
depleting blowing agents. It is also PBDE-free.
1t has been thoroughly evaluated for in-situ
emissions by industry and govermment
experts. VOC emissions are below 1/100th of
the safe concentration level (TLY) within
hours following the application of ICYNENE
Classic Max™,

ICYNENE

Telephone: 905.363.4040

Toll Free: 800.758.7325
Facsimilie: 905.363.0102
Website: www,lcynene.com
Email: inquiry@Ilcynéne.com
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Proper handling and use is required to avoid
exposure to reactive chemicals in their
unreacted state. For more information,
contact the Spray Polyurethane Foam
Alliance or the American Chemistry Couneil,
Newly insulated areas have been shown to be
safe for cccupancy 24 hours efter installation
is complete.

[CYNENE Classic Max™ is CHPS E.Q.
2.2/Section 01350 Compliant and listed
as such in the Colleborative for High
Performance Schools (CHPS) Low Emitting
Materials {LEM) Table.

The reaction used to create ICYNENE
Classic Max™ generates carbon dioxide to
expand the foam. Carbon dioxide has a very
low Global Warming Potential (GWP of 1).

Not intended for exterior use, Not ta be
installed within 3" of heat emitting devices
or where the temperature is in excess of
200°F, as per ASTM (411 or in accordance
with applicable codes.

5. INSTALLATION

ICYNENE Classic Max™ is installed by a
network of Licensed Dealers, trained in the
installation of ICYNENE Classic Max™!,

Installation is generally independent of
environmental conditions. It can be
installed in hot, humid or freezing conditions.
Surface preparation is generally not necessary.
Within seconds, the foaming process is
complete.

For information on Health and Safety, refer to
the Spray Polyurethane Foam Alliance Health
and Safety guidance documents at :
www.spraypolyurethane.com

6. AVAILABILITY

Contact Icynene Inc. at 800-758-7325 or visit
our website at www.lcynene.com 1o find a
local leynene Licensed Dealer/Contractor.

7. WARRANTY

WHEN INSTALLED PROPERLY N ACCORDANCE
WITH INSTRUCTIONS, THE COMPANY
WARRANTS THAT THE PROPERTIES OF THE
PRODUCT MEET PRODUCT
SPECIFICATIONS AS OUTLINED IN THIS
PRODUCT SPECIFICATION SHEET. SAVE
AND EXCEPT ANY EXCLUSIONS
REFERENCED IN THE WARRANTY.

B. TECHNICAL

leynene Licensed Dealers and Icynene Inc,
provide support on both technica) and
regulatory issues. Architectural specifications
in CSI 3-Part format and design details are
available at our website at www.Ieynene.com,

9. REGULATORY

ICYNENE Classic Max™ (LD-C-50-v2) has
been tested as per the requirements of the
International Code Council — Evaluation
Service's AC377 Acceptance Criteria (June
2011). A thorough engineering evaluation has
been conducted for unvented attic fire
performance requirements.

The following evaluation reports apply {o this
product

- ICCESR-1826 (LD-C-50-v2}

Based on the 3" party test evidence submitted,
this product was found to comply with:

- IRC-2006-2009
- 1BC-2006-2009
IECC — 2006 - 2009

10. RELATED REFERENCES

All physical properties were determined through
testing by accredited third-paity agencies.

_ leynene Inc. reserves the right to change

specifications in its effort of continuous
improvement, Please confirm that technical
data literature is current.

11. PACKAGING AND STORAGE

55 U.S. gallon steel
drums

Packaging

Component ‘A’ 550 1b. per drum

Base Seal® MDI

Component ‘B’ 500 1b. per drum

ICYNENE LD-C-50-v2
B-Side Resin

Storage

Component A, Base Seal” MDI1 and Component
B, ICYNENE LD-C-50-v2 Resin ideally should
be stored between 60'F and 90°F.

Component A, Base Seal® should be protected
from freezing.

Component B, ICYNENE LD-C-50v2™ Resin,
can be frozen bul must be protected from
overheating 120°F and prolonged storage above
100°F.

Component B, ICYNENE LD-C-50v2™ Resin,
may separate during storage and should be
mixed thoroughly prior to use.

12, INSTALLATION
SPECIFICATIONS

Must be installed by Teynene Licensed Dealers,
Refer to the Icynene Installer's Manual for
expanded information.
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( FOR WALL APPLICATION

EXTERIOR CLADDING NOTES:

7__ VENTED AIR SPACE 1. CONDITIONED (UN-VENTED) ATTIC ASSEMBLY HAS BEEN
" | ADOPTED BY THE 2006 INTERNATIONAL RESIDENTIAL CODE,
‘éVAEQgEERR RESHRIANT SEE SECTION R806.4. @ '
2. THE ICYNENE INSULATION SYSTEM ™IS A THERMAL
SOLID SHEATHING INSULATION AND AIR BARRIER MATERIAL.
/- ICYNENE® 3. FOR IGNITION BARRIER REQUIREMENTS IN THE ATTIC AREA
/_ REFER TO ICC - ES LEGACY REPORT NER-420.
%' GYPSUM BOARD 4, ROOF COVERING AND TYPE OF WALL CLADDING MAY VARY
/ FROM INDICATED.
5. VENTED SOFFIT IS ALTERNATE DESIGN OPTION.
6. FOR VAPOR RETARDER REQUIREMENTS CONTACT
ICYNENE ENGINEERING DEPARTMENT.

B

ks
ICYNENE
1-800-758-7325
www.icynene.com
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COLLECTION®

TECHNICAL  CertairleedH BULLETIN

FIBER GLASS SHINGLES APPLIED OVER
UNVENTILATED/INSULATED ROOF DECKS

No. R-201B Date Issued: 10/8/2004 Supersedes: R-201A, 2/15/2001

CertainTeed’s Limited Asphalt Shingle Warranty, including SureStart™ coverage, will remain in
force when its fiber glass asphalt shingles manufactured to meet ASTM D3462 are applied to roof
deck assemblies (slopes > 2:12) where foam insulation is prefabricated into the roof deck system
(often called “nailboard insulation™), where insulation is installed beneath an acceptable roof deck
system, or where radiant barriers are installed, with or without ventilation directly below the deck.
See important restrictions below.,

e Acceptable roof deck surfaces must consist of either minimum 3/8” thick plywood or
minimum 7/16” thick OSB. If an alternate deck surface material is being considered, then
please contact CertainTeed at the number below.

¢ The design professional is responsible for ensuring 1) proper quality and application of the
insulation and/or radiant barrier, 2) provision of adequate structural ventilation and/or
vapor retarders as determined to be necessary, and 3) that all local codes are met
(particularly taking into account local climate conditions). Special attention must be taken
if cellular foam, fiber-glass, or cellulose insulations, or other highly-permeable insulation
will be used in an unventilated system, or if the insulation/rafter or insulation/joist planes
may create an air leak that could lead to moisture transmission and condensation problems.
All these important factors and decisions, while not the responsibility of CertainTeed
Corporation, are critical to assure proper deck system performance.

e (ertainTeed shall not have any liability or responsibility under its warranty for
a) Damage to or defects in its shingles caused by settlement, movement, distortion,
deterioration, cracking, or other failure of the roof deck or of the materials used as a
roofing base over which its shingles are applied,
b) Damage caused by the growth of mold or mildew, or
¢) Defects, damage, or failure caused by application of its shingles not in strict adherence
with CertainTeed’s written instructions.

Roofing Systems Technical Service

CertainTeed Corporation
Roofing Producis Group
1400 Union Meeting Road; P.O. Box 1100
Blue Bell, PA 19422
800-345-1145




SUBJECT:

TO: Steep Slope Sales

Steep Slope

Team, GAF-ElE
5 . - : o Contractors, GAF-Elk
- ¥ I Y I - s, Distributors.
I - T FEROM: Contractor

No: 135-08 Services
DATE: 12/02/08

Under Deck Sprayed-In-Place Foam Insulation

Sprayed-in-place insulation 1s...

el %’HM -»l_'n-Pbce o Usuelly a two-part spray on foam insulation, commonly applied to wall cavities and the
Foant Insulation? e ;3 .
bottom of roof decks as a part of the building envelope’s insulation assembly.
Using sprayed-in-place insulation ...
Addivenal ® Is installed to assist in the energy performance of a home.
Informarion About e  When installed in accordance with the 2006 International Residential Code (the IRC) and
Sprayed-In- Dlice the 2007 IRC Supplement, is an accepted method of insulating a roof assembly.
Foarn Disulation ®  May lead to condensation problems, mold growth, deck deterioration, damage of fiberglass
You Should Kuow asphalt shingles, and structural damage when not installed according to the manufacturer’s
instruetions and building code requizements.
Sprayed-in-place insulation ...
Wi Spﬂfud—ﬁ:—?bce L] Appliad directly to bottom side of roof decks, the msulation does not allow for airflow on
Foarn Instfation D the botton of the deck [ike in a traditional vented attic assembly. It is the responsibility of
amage ¥ P &
My Roof? the design professional to examine the need for structural ventilation and to insure interior
air quality. For any building, construction must be in compliance with local codes.
GAF-Elk recommends. ...

e  Proper attic ventilation following the FHA/HUD 1/300 rule, which calls for I sq.ft. of
net free (open) soffit to ridge ventilation of per 300 sq.ft. of attic floot space.

e GAF-El does, however, recognize the emergence of unvented attic assemblies and

What Does GAF-Elk recommends that all code requirements be met and the manufacturer's recommendations
Recammend? followed when installing an unvented attic assembly,

e  These are retcofit applications of sprayed-in-place foam msulation that allow for ventilared
attic assemblies. Where this type of application is installed, GAF-EIk's recommendation of
proper attic ventilation amounts should be followed.

No, the GAF-Elk Shingle Limited Warranty against manfacturing defects will rernain in effect.
will SF’J’ a.c{-ﬂ'r-—P{ace e However, any damage to the shingles attributable to using sprayed-m-place insulation
Foam Insulation Void A{V directly aPP]iecl to the roof deck or lack of ventilation is excluded from GAF-Elk's
Wacranty? responsibility under the terms of our Limited Warcanty.
GAF-Elk Technical Secvices can assist you. .. with these and other questions you may have regarding
Where Can I Get: our new roof installation. GAF-Elk Technical Services can be contacted at 800-ROOF-411 (800-
)
More Information? 766-3411). Also, the GAF-Elk website is 2 great resource for just about any question you may have

or for additional information you may require. Please visit: www.gaf.com

€ 2008 GAF Materials Corporetion



January 17, 2003

Ed Reeves

Ieynene, Inc.

5805 Whittle Road
Suite 100
Mississauga, Ontario
LA4Z 231

RE: GOLDSEAL™: Residential Occupancy Time

Dear Mr. Ed Reeves,

As outlined in my report entitled “Human Health Risk Assessment of Volatile Organic
Compound Emissions from GOLDSEAL™”, GOLDSEAL™ emission products should
not pose a significant health risk to individuals residing in homes insulated with this
building material. Based on the decay patterns of GOLDSEAL™ emission products and
the conclusions drawn from the risk assessment process, a residential occupancy time of
1 day has been recommended for your product. With a planned assessment of all
construction materials, the use of GOLDSEAL™ as a polyurethane foam insulation
product, should not pose an additional health risk to the general population.

Instituta of Agriculiural Rural and Environmental Health (1.ARE.H)
Cenire for Agricultural Medicins, University of Saskaichewan
103 Hospital Drive, Saskatoon SK S7N OWS Telephone: (306) 966-8286 Facsimile: (306) 966-8799




LIFETIME LIMITED WARRANTY

Icynene Ine. (“Icynene”), subject to the conditions and limitations listed herein, warrants that The Icynene
Insulation System? (the “Product”), when installed according to its installation instructions by an Jcynene
Licensed Dealer, will pexform as indicated in the product specification sheet published at the time of the
installation, This Lifetime Limited Warranty is in effect throughout the life of the building, provided the
original purchaser registers with the Icynene Warranty Dept. within 30 days of occupancy. Icynene’s sole
responsibility under this Warranty shall be to repair or replace any defective Product at the cost of the
material only. Ieynene shall not be responsible for labour costs or any other costs whatsocver in connection
with the removal or installation of either the original or replacement insulation.

Icynene shall have no liability under this Lifetime Limited Warranty for defects or failure caused by
improper storage, or an installation not in strict adherence with its written instructions, or any damage due
to fire, storms, other Acts of God, abuse, neglect, or accident, or defects, failure, or damage caused by
materials adjacent to the Product, or damage caused by alteration after completion of the installation of the
Product. Statements about the performance qualities of the Product by Licensed Dealers or contained in
advertising literature do not constitufe an express warranty.

THE WARRANTY IS MADE IN LIED OF ALL OTHER WARRANTIES, WHETHER ARISING UNDER STATUTE, OR IN TORT,
OR BY IMPLICATION OF LAW OR OYHERWISE, ALL IMPLIED WARRANTIES, INCLUDING WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, ARE LIMITED IN DURATION TO THE LENGTH OF
THIS WARRANTY. ICYNENE SHALL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES, ARISING
FROM A BREACH OF ANY EXPRESS OR IMPLIED WARRANTY OR FOR THE COST OF REMOVING, INSTALLING, OR

REINSTATING ANY REPAIR OF REPLACEMENT.

Some states do not allow limitations on how long an implied warranty lasts or the exclusion or limitation
of incidental or consequential damages, so the above limitations or exclusions may not apply to you. This
Lifetime Limited Warranty gives you specific legal rights, and you may also have other rights which vary
from jurisdiction to jurisdiction.

To obtain performances under this Lifetime Limited Warranty, the customer must notify Icynene in writing
of the defect promptly following its discovery and must submit with this notice proof of the date of
purchase and the date, location and description of the circumstances under which the defect occurred or

was first noticed. Notice shall be given in writing to:

WARRANTY DEPARTMENT
[cynene Inc,
6747 Campobello Road
Mississauga, Ontaric
L5N 217
Canada




