Développement économique Canada

Office de la Propriété Intellectuelle du Canada

I*I Innovation, Sciences et

Innovation, Science and CA 3084576 A1 2019/06/13

Economic Development Canada

Canadian Intellectual Property Office (21) 3 084 576
12 DEMANDE DE BREVET CANADIEN

CANADIAN PATENT APPLICATION
(13 A1

(86) Date de dépo6t PCT/PCT Filing Date: 2017/12/04
(87) Date publication PCT/PCT Publication Date: 2019/06/13
(85) Entrée phase nationale/National Entry: 2020/06/03

(51) CLInt./Int.Cl. B32B 37/10(2006.01),
B32B 27/04(2006.01), B32B 27/10(2006.01),
B32B 37/15(2006.01)

(71) Demandeur/Applicant:

(86) N° demande PCT/PCT Application No.: IB 2017/057623 ANNEXAIR INC., CA
(87) N° publication PCT/PCT Publication No.: 2019/111035 (72) Inventeurs/Inventors:

LEMIEUX, FRANCOIS, CA;
COMTE, RHEAL, CA;
MARCOUX, RAYMOND, CA

(74) Agent: BCF LLP

(54) Titre : PANNEAU COMPOSITE, MATERIAU COMPOSITE, IMPREGNEUSE ET PROCEDE DE FABRICATION D'UN

PANNEAU COMPOSITE

(54) Title: COMPOSITE PANEL, COMPOSITE MATERIAL, IMPREGNATOR AND METHOD FOR MANUFACTURING A

COMPOSITE PANEL

900

POSITION AFIRST FABRIC _AYER B=TWEEN A FIRST yal:
KRAFT PAPER LAYER AND A SECOND <RAFT PAPER LAYER

I

IMPREGNATE THE FIRST FABRIC LAYER WITHAS KDING o4
COMPOSITION WHILE MAINTAINING THE FIRST KRAFT PAPER LY
LAYER AND THE SECOND KRAFT PAPER LAYER DRY

l

ASSEM3LE THE IMPREGNATED FIRST FABRIC LAVER, THE FIRST 906
KRAFT PAPER LAYER AND THE SECOND KRAFT PAFER LAYER -
TOGETHER TO FORM A FIRST PRE-MPREGNATED MULTILAYER ASSEMBLY

:

APPLY PRESSURE ON THE FIRST PRE-IMPREGNATED MULTI_AYER
ASSEMBLY TO DIFFUSE THE BINDING COMPOSITION FROMTHE FIRST |~ 908
FABRIC LAYER TO THE FIRST KRAFT PAPER LAYER AND

THE SECOND KRAFT PAPER LAYER

l

CURE THE FIRST PREAMPREGKATED MULTILAYER ASSEMBLY }'/ 0

(57) Abrégé/Abstract:

FIG. 9

A method for manufacturing a composite material, the method comprising: positioning a first fabric layer between a first Kraft paper
layer and a second Kraft paper layer; impregnating the first fabric layer with a binding composition while maintaining the first Kraft
paper layer and the second Kraft paper layer dry, assembling the impregnated first fabric layer, the first Kraft paper layer and the
second Kraft paper layer together to form a first pre-impregnated multilayer assembly; applying pressure on the first pre-
impregnated multilayer assembly to diffuse the binding composition from the first fabric layer to the first Kraft paper layer and the
second Kraft paper layer; and curing the first pre-impregnated multilayer assembly.

50 rue Victoria ¢ Place du Portage 1 ® Gatineau, (Québec) KI1AOC9 e www.opic.ic.gc.ca i+l

50 Victoria Street e Place du Portage 1 e Gatineau, Quebec KIAO0C9 e www.cipo.ic.gc.ca ( Eal lada



w0 2019/111035 A1 |0 0000 000000 0 0 0

CA 03084576 2020-06-03

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property '

Organization
=

International Bureau

(43) International Publication Date
13 June 2019 (13.06.2019)

(10) International Publication Number

WO 2019/111035 Al

WIPO I PCT

(51) International Patent Classification:
B32B 37/10 (2006.01) B32B 27/10 (2006.01)
B32B 27/04 (2006.01) B32B 37/15 (2006.01)

(21) International Application Number:
PCT/IB2017/057623

(22) International Filing Date:
04 December 2017 (04.12.2017)

(25) Filing Language: English

(26) Publication Language: English

(71) Applicant: ANNEXAIR INC. [CA/CA]; 1125, rue Berg-
eron, Drummondville, Québec J2C 7V5 (CA).

(72) Inventors: LEMIEUX, Francois; 1440, rue Marier, Drum-
mondville, Québec J2C 3B6 (CA). COMTE, Rhéal; 5755
Imp. J.A. Berthiaume, Saint-Hyacinthe, Québec J2S 0BS5S
(CA). MARCOUX, Raymond; 1130 rue Fleurette-Lavi-
gne, Drummondville, Québec J12C 4X6 (CA).

(74) Agent: LACHERE, Julien; BCF LLP, 1100, Rene-
Levesque Blvd. West, Suite 2500, Montreal, Québec H3B
5C9 (CA).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,

DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 1IN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ, LA, LC,LK,LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, [E, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))

(54) Title: COMPOSITE PANEL, COMPOSITE MATERIAL, IMPREGNATOR AND METHOD FOR MANUFACTURING A

COMPOSITE PANEL

POSITION AFIRST FABRIC LAYER BETWEENAFIRST
KRAFT PAPER LAYER AND A SECOND KRAFT PAPER LAYER

l

IMPREGNATE THE FIRST FABRIC LAYER WITH A BINDING
OMPOSITION WHILE MAINTA THE FIRSTKRAFT PAPER

COMPO: VHILE NG TH
LAYER AND THE SECOND KRAFT PAPER LAYER DRY

ASSEMBLE THE IMPREGNATED FIRST FABRIC LAYER, THE FIRST
KRAFT PAPER LAYER AN THE SECOND KRAFT PAPER LAVER
TOGETHER TO FORM A FIRST PRE-MPREGNATED MULTILAYER ASSEMBLY

i

APPLY PRESSURE ON THE FIRST PRE-MPRECGNATED MULTILAY]
ASSEMBLY TO DIFFUSE THE BINDING COMPOSITION FROM THE FIR:
FABRIC LAYER TO THE FIRST KRAFT PAPER LAYER AND
THE SECOND KRAFT PAPER LAYER

l

l CURE THE FIRST PRE-IMPREGNATED MULTILAYER ASSEMBLY

o

7]

f 904

- 96

1/910
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(57) Abstract: A method for manufacturing a composite mate-
rial, the method comprising; positioning a first fabric layer be-
tween a first Kraft paper layer and a second Kraft paper layer;
impregnating the first fabric layer with a binding composition
while maintaining the first Kraft paper layer and the second Kraft
paper layer dry; assembling the impregnated first fabric layer,
the first Kraft paper layer and the second Kraft paper layer to-
gether to form a first pre-impregnated multilayer assembly; ap-
plying pressure on the first pre-impregnated multilayer assembly
to diffuse the binding composition from the first fabric layer to
the first Kraft paper layer and the second Kraft paper layer; and
curing the first pre-impregnated multilayer assembly.
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COMPOSITE PANEL, COMPOSITE MATERIAL, IMPREGNATOR AND METHOD
FOR MANUFACTURING A COMPOSITE PANEL

FIELD

[01] The present technology relates to composite panels, composite material, impregnator
and method for manufacturing composite panels. In some embodiments, but without being
limitative, the composite panels manufactured in accordance with the present method may be

used for the manufacturing of casings of air conditioning units.
BACKGROUND

[02]  Air conditioning units, in particular air conditioning units designed for commercial
and/or industrial applications are usually bundled into casings. Such casings are typically
made of panels designed so as to withstand certain constraints, in particular mechanical

constraints and thermic constraints.

[03] With respect to the mechanical constraints, the panels are designed so as to provide
sufficient stiffness to allow displacement and installation of the air conditioning units, taking
into consideration that air conditioning units designed for commercial and/or industrial
applications may carry hundreds or even thousands kilograms of equipment (e.g.,

compressors, pumps, cooling assemblies, etc.).

[04] With respect to the thermic constraints, the panels are designed so as to withstand
important thermic variations without bonding and/or impairing mechanical properties of the
casing, in particular thermic variations between an inside environment and an outside
environment of the air conditioning unit, taking into consideration that such variations may

reach up to 40 Celsius degrees in certain extreme environments.

[05] Even though composite panels and/or composite materials have been widely used in
many industries, such as the aerospace and the automobile industries, it is not yet the case in
the air conditioning industry. In particular, air conditioning units designed for commercial
and/or industrial applications are still mainly made of metallic materials. For example, frames

of the units and panels that are used for the outside casing and for dividing compartments
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within the air conditioning units are typically made of metallic materials such as aluminium

and/or metallic alloys.

[06] Improvements may therefore be desirable, in particular improvements relating to
composite panels, composite material and method of manufacturing composite panels that
are, amongst other applications, to be used for the manufacturing of casings of air

conditioning units.

[07] The subject matter discussed in the background section should not be assumed to be
prior art merely as a result of its mention in the background section. Similarly, a problem
mentioned in the background section or associated with the subject matter of the background
section should not be assumed to have been previously recognized in the prior art. The

subject matter in the background section merely represents different approaches.

SUMMARY

[08] In one aspect, various implementations of the present technology provide a composite

panel comprising:

a first composite skin having a first fabric layer positioned between a first Kraft paper

layer and a second Kraft paper layer;

a second composite skin having a second fabric layer positioned between a third Kraft

paper layer and a fourth Kraft paper layer;
a foam core bonded to the first composite skin and to the second composite skin; and

a binding composition applied to the first fabric layer and to the second fabric layer
and penetrating the second Kraft paper layer and the third Kraft paper layer so that the first
composite skin is bonded to a first surface of the foam core and the second composite skin is

bonded to a second surface of the foam core, the binding composition being a bio resin.

[09] In some embodiments, the binding composition further penetrates the first Kraft paper
layer and the fourth Kraft paper layer so as to form a first hardened surface of the composite

panel and a second hardened surface of the composite panel.

[10] In some other embodiments, a composition of the bio resin comprises PolyFurfuryl

Alcohol (PFA).
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[11] In some embodiments, the first fabric layer and the second fabric layer comprise glass

fibers, the glass fibers having a wet lay up thickness of about 2.4 millimeters.

[12] In some embodiments, the composite panel withstand a temperature delta between a
first environment contacting the first composite skin and a second environment contacting the

second composite skin of about 40 Celsius degrees.

[13] In some other embodiments, the foam core is made of PolyEthylene Terephthalate

(PET).

[14]  In some other embodiments, the first Kraft paper layer, the second Kraft paper layer,

the third Kraft paper layer and the fourth Kraft paper layer have a weight of 127g/m2.

[15] In some embodiments, the first composite skin and the second composite skin are
coplanar, the composite panel further comprising a third composite skin having a third fabric
layer positioned between a fifth Kraft paper layer and a sixth Kraft paper layer, the third
composite skin connecting to the first composite skin and to the second composite skin by
extending through the foam core, perpendicularly to the first composite skin and the second

composite skin.

[16] In some embodiments, the casing of an air conditioning unit comprises the composite

panel.

[17] In yet another aspect, various implementations of the present technology provide a

composite material comprising:

a first fabric layer positioned between a first Kraft paper layer and a second Kraft
paper layer, the first fabric layer comprising glass fibers, the glass fibers having a wet lay up

thickness of about 2.4 millimeters; and

a binding composition applied to the first fabric layer and penetrating the first Kraft
paper layer and the second Kraft paper layer, the binding composition being a bio resin

comprising PolyFurfuryl Alcohol (PFA).

[18] In another aspect, various implementations of the present technology provide a

composite panel comprising:
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a first skin having a first fabric layer positioned between a first Kraft paper layer and a

second Kraft paper layer;
a foam core bonded to the first skin; and

a binding composition applied to the first fabric layer and penetrating the second Kraft
paper layer so that the first skin is bonded to a first surface of the foam core, the binding

composition being a bio resin.

[19] In yet another aspect, various implementations of the present technology provide a

method for manufacturing a composite material, the method comprising:

positioning a first fabric layer between a first Kraft paper layer and a second Kraft

paper layer;

impregnating the first fabric layer with a binding composition while maintaining the

first Kraft paper layer and the second Kraft paper layer dry;

assembling the impregnated first fabric layer, the first Kraft paper layer and the

second Kraft paper layer together to form a first pre-impregnated multilayer assembly;

applying pressure on the first pre-impregnated multilayer assembly to diffuse the
binding composition from the first fabric layer to the first Kraft paper layer and the second

Kraft paper layer; and
curing the first pre-impregnated multilayer assembly.

[20] In another aspect, impregnating the first fabric layer comprises translating the first

fabric layer through an impregnator containing the binding composition.

[21] In yet another aspect, impregnating the first fabric layer is conducted while the first

Kraft paper layer and the second Kraft paper layer are bypassing the impregnator.

[22]  In another aspect, the impregnated first fabric layer, the first Kraft paper layer and the

second Kraft paper layer are assembled downstream the impregnator.

[23] In yet another aspect, the method further comprises prior to applying pressure on the

first pre-impregnated multilayer assembly:

laying the first pre-impregnated multilayer assembly on a first surface of a foam core;
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cutting up the first pre-impregnated multilayer assembly;

forming a second pre-impregnated multilayer assembly from the impregnated first

fabric layer, the first Kraft paper layer and the second Kraft paper layer;

laying the second pre-impregnated multilayer assembly on a second surface of the

foam core; and

cutting up the second pre-impregnated multilayer assembly.

[24]  In another aspect, applying pressure on the first pre-impregnated multilayer assembly
further comprises applying pressure on the foam core and the second pre-impregnated
multilayer assembly so that the binding composition penetrates the first Kraft paper layer and
the second Kraft paper layer of the first pre-impregnated multilayer assembly and penetrates
the first Kraft paper layer and the second Kraft paper layer of the second pre-impregnated

multilayer assembly.

[25] In yet another aspect, curing the first pre-impregnated multilayer assembly further
comprises curing the foam core and the second pre-impregnated multilayer assembly so as to

form a composite panel.

[26] In another aspect, positioning the first fabric layer between the first Kraft paper layer
and the second Kraft paper layer further comprises positioning a first veil layer between the
first fabric layer and the first Kraft paper layer and positioning a second veil layer between

the first fabric layer and the second Kraft paper layer.

[27] In yet another aspect, positioning the first fabric layer between the first Kraft paper
layer and the second Kraft paper layer comprises unrolling a first roll comprising the first
fabric layer, unrolling a second roll comprising the first Kraft paper layer and unrolling a

third roll comprising the second Kraft paper layer.

[28] In yet another aspect, various implementations of the present technology provide

impregnator for impregnating a fabric layer comprising:

a chamber extending along a longitudinal axis, the chamber being structured and

arranged so as to retain a binding composition in a fluid state;
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a first opening extending along the longitudinal axis of a top portion of the chamber,
the first opening being structured and arranged so as to allow the fabric layer entering the
chamber in a dry state from the top portion of the chamber to be dived into the binding

composition; and

a second opening extending along the longitudinal axis of a bottom portion of the
chamber, the second opening being structured and arranged to allow the fabric layer to exit
from the bottom portion of the chamber in an impregnated state, the second opening
comprising a first lip structured and arranged to be in contact with a first surface of the fabric
layer and a second lip structured and arranged to be in contact with a second surface of the

fabric layer.

[29] In another aspect, the first lip and the second lip form a control assembly allowing

control of an impregnation rate of the binding composition impregnating the fabric layer.

[30] In yet another aspect, the first lip, the fabric layer and the second lip form a sealing
assembly allowing the fabric layer to translate through the second opening while preventing

the binding composition to leak from the chamber.

[31] In another aspect, the impregnator further comprises a first lateral seal positioned at a
first lateral extremity of the chamber and a second lateral seal positioned at a second lateral
extremity of the chamber, the first lateral seal being structured and arranged so that a first
lateral band of the fabric layer remains dry while the fabric layer translates through the
chamber and the second lateral seal being structured and arranged so that a second lateral

band of the fabric layer remains dry while the fabric layer translates through the chamber.

[32] In yet another aspect, the impregnator further comprises an inlet, a sensor and a
controller, the inlet allowing binding composition to be injected into the chamber, the sensor
allowing measurement of a level of the binding composition in the chamber and the controller
comprising control logic allowing to control the inlet based on a reading generated by the

SENSOor.

[33] In another aspect, the control logic further comprises instructions allowing to maintain
a level of the binding composition constant while the fabric layer translates through the

chamber.
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[34] Amongst other benefits, the composite panels and the composite material may allow
(1) to withstand a substantial variation (i.e., delta) between a temperature inside an air
conditioning unit and a temperature outside the air conditioning unit without bending and/or
altering mechanical properties of the panel; (2) to carry a required mechanical load (e.g.,
upon lifting off an air conditioning unit with a crane for installation on top of a building)
while being lighter than conventional metallic materials; and/or (3) to present a certain level

of fire protection (i.e., not easily flammable) so as to meet strengthened regulations.

[35] Amongst other benefits, the impregnator used for the manufacturing of composite
material and the method for manufacturing composite panels may allow (1) to produce panels
within a cycle time suitable for high volume production (e.g., less than 30 minutes per panel)
and/or (2) limit the risk of having liquid resin to spill during the manufacturing thereby

allowing to maintain a clean manufacturing environment.

[36] In the context of the present specification, unless expressly provided otherwise, the
words “first”, “second”, “third”, etc. have been used as adjectives only for the purpose of
allowing for distinction between the nouns that they modify from one another, and not for the

purpose of describing any particular relationship between those nouns.

[37] Implementations of the present technology each have at least one of the above-
mentioned object and/or aspects, but do not necessarily have all of them. It should be
understood that some aspects of the present technology that have resulted from attempting to
attain the above-mentioned object may not satisfy this object and/or may satisfy other objects

not specifically recited herein.

[38]  Additional and/or alternative features, aspects and advantages of implementations of
the present technology will become apparent from the following description, the

accompanying drawings and the appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS

[39] For a better understanding of the present technology, as well as other aspects and
further features thereof, reference is made to the following description which is to be used in

conjunction with the accompanying drawings, where:
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[40] Figure 1 is a cross-sectional view of a composite panel in accordance with an

embodiment of the present technology;

[41] Figure 2 is a perspective view taken from a top, front, left side of a manufacturing line

in accordance with an embodiment of the present technology;

[42] Figure 3 is a perspective view taken from a top, front, left side of a row material rack

being a sub-portion of the manufacturing line of FIG. 2;

[43] Figure 4 is a perspective view taken from a top, front, left side of an impregnation

module comprising an impregnator being a sub-portion of the manufacturing line of FIG. 2;

[44] Figure 5 is a cross-sectional view of an impregnator being a sub-portion of the

impregnation module of FIG. 4;

[45] Figure 6 is a sectional view of the impregnator of FIG. 5 being taken along the line A-
A of FIG. 5;

[46] Figure 7 is a front view of a section of an impregnated fabric layer after impregnation

through the impregnator of FIG. 6;

[47] Figure 8 is a front view taken from a top, front, left side of a first composite panel and
of a second composite panel in accordance with an embodiment of the present technology;

and

[48] Figure 9 is a diagram illustrating a flowchart illustrating a method for manufacturing

composite panels in accordance with an embodiment of the present technology.

[49] It should also be noted that, unless otherwise explicitly specified herein, the drawings

are not to scale.
DETAILED DESCRIPTION

[5S0] The examples and conditional language recited herein are principally intended to aid
the reader in understanding the principles of the present technology and not to limit its scope
to such specifically recited examples and conditions. It will be appreciated that those skilled

in the art may devise various arrangements which, although not explicitly described or shown
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herein, nonetheless embody the principles of the present technology and are included within

its spirit and scope.

[51] Furthermore, as an aid to understanding, the following description may describe
relatively simplified implementations of the present technology. As persons skilled in the art
would understand, various implementations of the present technology may be of a greater

complexity.

[52] In some cases, what are believed to be helpful examples of modifications to the
present technology may also be set forth. This is done merely as an aid to understanding, and,
again, not to define the scope or set forth the bounds of the present technology. These
modifications are not an exhaustive list, and a person skilled in the art may make other
modifications while nonetheless remaining within the scope of the present technology.
Further, where no examples of modifications have been set forth, it should not be interpreted
that no modifications are possible and/or that what is described is the sole manner of

implementing that element of the present technology.

[53] Moreover, all statements herein reciting principles, aspects, and implementations of
the present technology, as well as specific examples thereof, are intended to encompass both
structural and functional equivalents thereof, whether they are currently known or developed
in the future. With these fundamentals in place, we will now consider some non-limiting

examples to illustrate various implementations of aspects of the present technology.

[54] Referring to FIG. 1, there is shown a cross-section view of a composite panel 10. The
composite panel 10 comprises a first composite skin 60, a foam core 50 and a second
composite skin 62. In the illustrated embodiment, the first composite skin 60 comprises a first
fabric layer 30 positioned between a first Kraft paper layer 20 and a second Kraft paper layer
40. The second composite skin 62 comprises a second fabric layer 32 positioned between a
third Kraft paper layer 42 and a fourth Kraft paper layer 22. In the illustrated embodiment,

the composite panel 10 is symmetrical about an axis 70.

[S5] A binding composition applied to the first fabric layer 30 and to the second fabric
layer 32 penetrates the second Kraft paper layer 40 and the third Kraft paper layer 42 so that
the first composite skin 60 is bonded to a first surface of the foam core 50 and the second
composite skin 62 is bonded to a second surface of the foam core 50. In the illustrated

embodiment, the binding composition further penetrates the first Kraft paper layer 20 and the
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fourth paper layer 22 so as to form a first hardened surface of the composite panel 10 and a
second hardened surface of the composite panel 10. In some embodiments, a first veil layer is
positioned between the first fabric layer 30 and the first Kraft paper layer 20 and a second
veil layer is positioned between the first fabric layer 30 and the second Kraft paper layer 40.
In such embodiments, the first veil layer and the second veil layer may increase a diffusing
rate of the binding composition and improve uniformity of how the binding composition is
spread across the surfaces of the various layers. Similarly, a third veil layer may be
positioned between the second fabric layer 32 and the third Kraft paper layer 42 and a fourth
veil layer may be positioned between the second fabric layer 32 and the fourth Kraft paper

layer 22.

[5S6] In some embodiments, the binding composition is a bio resin. The bio resin is a non-
phenolic resin. In some embodiments, the bio resin does not comprise fire resistant filler
material. In some embodiments, the bio resin is a non-phenolic resin which does not comprise
fire resistant filler material. As such, the bio resin is not a phenolic resin as may be found in
connection with the manufacturing of conventional fire-rated laminates. The bio resin is a
resin that derives some or all of its constituent monomers from biological sources. In some
embodiments, the bio resin comprises PolyFurfuryl Alcohol (PFA). In some embodiments,
the bio resin is based on a PFA backbone. In some embodiments, the bio resin is free of
Volatile Organic Compounds (VOC) as it is typically found in phenolic resins. As a result,
the bio resin may reduce exposure to potential chemical hazards that may otherwise typically

occur during manipulation of phenolic resin.

[S7] In some embodiments, the bio resin impregnates the first fabric layer 30 and the
second fabric layer 32. After pressure is applied on the composite panel 10 during
manufacturing, the bio resin penetrates the first Kraft paper layer 20, the second Kraft paper
layer 40, the third Kraft paper layer 42 and the fourth Kraft paper layer 22. Once cured, the
bio resin hardens thereby forming rigid surfaces formed by the first Kraft paper layer 20, the
fourth Kraft paper layer 22. It should be understood that other type of bio resin may equally

be used without departing from the scope of the present technology.

[58] In some embodiments, the first fabric layer 30 and the second fabric layer 32 are made
from the same fabric material. In some embodiments, the fabric material comprises glass
fibers. In some embodiments, the fabric material is selected so that the glass fibers have a wet

lay up thickness of about 2.4 millimeters. In some embodiments, the wet lay up thickness
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ranges from 2.3 to 2.5 millimeters. In some embodiments, the wet lay up thickness ranges
from 2.2 to 2.6 millimeters. In some embodiments, the wet lay up thickness ranges from 2.0
to 2.8 millimeters. In some embodiments, the fabric material is E-Glass™. It should be
understood that other type of fabric materials may equally be used without departing from the

scope of the present technology.

[5S9] In some embodiments, the first Kraft paper layer 20, the second Kraft paper layer 40,
the third Kraft paper layer 42 and the fourth Kraft paper layer 22 are made from the same
Kraft paper material. In some other embodiments, the first Kraft paper layer 20, the second
Kraft paper layer 40, the third Kraft paper layer 42 and the fourth Kraft paper layer 22 are
made from distinct Kraft paper materials. In some embodiments, the Kraft paper material has
a packaging paper grade. In some embodiments, the Kraft paper material has a weight of
127g/m2. In some embodiments, the Kraft paper material has a weight which may range from
122g/m? to 137g/m?. In some embodiments, the Kraft paper material is selected so as to allow
proper penetration by the bio resin prior to curing of the composite panel 10. It should be
understood that various types of Kraft paper material may be used without departing from the

scope of the present technology.

[60] In some embodiments, the foam core 50 is made from PolyEthylene Terephthalate
(PET). In other embodiments, the foam core 50 may be made of different material than PET.
The thickness and shape of the foam core 50 may vary depending of the application. In the
illustrated examples, the thickness of the foam core 50 may be selected so that the composite
panel 10 may be suitable for being part of a casing of an air conditioning unit. In the
illustrated embodiment, the foam core 50, the first composite skin 60 and the second

composite skin 62 are coplanar and symmetrical about the axis 70.

[61] Amongst multiple applications, the specific construction of the composite panel 10
may make it suitable for being used in the manufacturing of casings of air conditioning units,
in particular as panels to be used for an outside of the casings and/or dividers installed within
the casings of air conditioning units. The specific construction of the first composite skin 60,
the foam core 50 and the second composite skin 62 may provide one or more of the following
benefits, namely (1) withstanding a substantial variation (i.c., delta) between a temperature
inside an air conditioning unit and a temperature outside the air conditioning unit without
bending and/or altering mechanical properties of the panel; (2) carrying a required

mechanical load (e.g., upon lifting off an air conditioning unit with a crane for installation on



10

15

20

25

30

CA 03084576 2020-06-03

WO 2019/111035 PCT/IB2017/057623

12

top of a building) while being lighter than conventional metallic materials; and/or (3)
presenting a certain level of fire protection (i.e., not easily flammable) so as to meet
strengthened regulations. In some embodiments, the specific combination of the fabric layer,
the Kraft paper layer and the bio resin as previously specified in the paragraph above allows
meeting the norm ASTM E84 Cl. 1 with a flame index of 5 or less and a smoke index of 30
or less. With respect to withstanding a substantial variation (i.e., delta) between a temperature
inside an air conditioning unit and a temperature outside the air conditioning unit, in some
embodiments, the composite panel 10 may withstand a temperature delta between a first
environment contacting the first composite skin and a second environment contacting the

second composite skin of about 40 Celsius degrees.

[62]  Other configurations of the composite panel 10 may also be envisioned, such as, but
without being limitative, a composite panel comprising only a first composite skin and a
foam core. In some alternative embodiments, the second composite skin may be replaced by a
different skin and/or a different material. As an example, an alternative embodiment of
composite panels may comprise a first composite skin having a first fabric layer positioned
between a first Kraft paper layer and a second Kraft paper layer; a foam core bonded to the
first composite skin; and a binding composition applied to the first fabric layer and
penetrating the second Kraft paper layer so that the first composite skin is bonded to a first

surface of the foam core, the binding composition being a bio resin.

[63] In yet some alternative embodiments, the first composite skin may form a composite
material in itself which may be used for other applications (i.e., other than to be used in
conjunction with a foam core and/or to be part of a composite panel). As an example, such
composite material may comprise a first fabric layer positioned between a first Kraft paper
layer and a second Kraft paper layer, the first fabric layer comprising glass fibers, the glass
fibers having a wet lay up thickness of about 2.4 millimeters; and a binding composition
applied to the first fabric layer and penetrating the first Kraft paper layer and the second Kraft
paper layer, the binding composition being a bio resin comprising PolyFurfuryl Alcohol

(PFA.

[64] Turning now to FIG. 2, an embodiment of a manufacturing line 100 is illustrated. In
some embodiments, the manufacturing line 100 is used for the manufacturing of composite
panels such as the composite panel 10 described in the previous paragraphs of the present

document. In the embodiment illustrated at FIG. 2, the manufacturing line 100 comprises a
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row material rack 110, an impregnation module 140, a conveyor 170, a curing module 180

and a stocking module 190.

[65] The row material rack 110 illustrated at FIG. 3 is adapted to receive and maintain in
place rolls of row materials to be used in connection with the manufacturing of the composite
panel 10. In the illustrated embodiment, the rolls comprise a first roll of Kraft paper 120, a
second roll of Kraft paper 112, a third roll of fabric 116, a fourth roll of veil 118 and a fifth
roll of veil 114. In some embodiments, the first roll of Kraft paper 120 may form what is
referred to hereinafter as a first Kraft paper layer 120. The second roll of Kraft paper 112 may
form what is referred to hereinafter as a second Kraft paper layer 112. The third roll of fabric
116 may form what is referred to hereinafter as a first fabric layer 116. The fourth roll of veil
118 may form what is referred to hereinafter as a first veil layer and the fifth roll of veil 114

may form what is referred to hereinafter as a second veil layer.

[66] In some embodiments, a dimension of the rolls and a quantity of row material
contained by each one of the rolls may be adapted for mass production of composite panels,
such as the composite panel 10. Therefore, the first roll of Kraft paper 120, the second roll of
Kraft paper 112, the third roll of fabric 116, the fourth roll of veil 118 and the fifth roll of veil
114 may allow production of multiple composite panels without a need to replace them each
time a composite panel is manufactured. In addition, the dimension of the rolls may vary

depending on the size of the composite panels to be manufactured.

[67] As further illustrated in FIG. 4, the first roll of Kraft paper 120, the second roll of
Kraft paper 112 and the third roll of fabric 116 fed the impregnation module 140 via a top
portion of the impregnation module 140. The impregnation module 140 comprises an
impregnator 140. In the illustrated embodiments, the impregnation module 140 is adapted for
the manufacturing of composite skin and/or composite panels. The first Kraft paper layer
120, the second Kraft paper layer 112 and the fabric layer 116 are conveyed from the row
material rack 110 within the impregnator module 140 by means of multiple mechanisms
comprising actuatable rolls. The actuatable rolls may allow pulling the first Kraft paper layer
120, the second Kraft paper layer 112 and the fabric layer 116 within the impregnation
module 140. In the illustrated embodiment, the first Kraft paper layer 120, the second Kraft
paper layer 112 and the fabric layer 116 are positioned so that the fabric layer 116 is
positioned between the first Kraft paper layer 120 and the second Kraft paper layer 112. The
first Kraft paper layer 120, the second Kraft paper layer 112 and the fabric layer 116 are also
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oriented so as to move along a substantially vertical direction from the top of the

impregnation module 140 to the bottom of the impregnation module 140.

[68] Turning now to FIG. 5, a cross-sectional view of the impregnator 142 being attached
to the impregnation module 140 via a frame 144 is shown. The impregnator 142 comprises a

chamber 150, a first opening 148 and a second opening 154.

[69] The chamber 150 extends along a longitudinal axis and is structured and arranged so
as to retain a binding composition in a fluid state. In some embodiments, the binding
composition is a bio resin. In some embodiments, a viscosity of the binding composition may
be controlled, for example, via a temperature control system associated with the chamber 150
(not shown). In the illustrated embodiment, a sensor 141 is installed within the chamber 150
so as to measure a level of the binding composition within the chamber 150. In some
embodiments, an inlet 143 and a controller 145 may be associated with the chamber 150. The
inlet 143 may allow binding composition to be injected into the chamber 150 and the
controller 145 may comprise control logic allowing to control the inlet 143 based on a
reading generated by the sensor 141. In some embodiments, the control logic comprises
instructions allowing to maintain a level of the binding composition constant while the fabric
layer 116 translates through the chamber 150 so as to be impregnated with the binding
composition. In some embodiments, the control logic allows controlling an impregnation rate
of the binding composition by the fabric layer 116. In some embodiments, the controlling of
the impregnation rate may be achieved by controlling a level of the binding composition in
the chamber 150, a speed at which the fabric layer 116 moves through the binding

composition and/or a width of the second opening 154.

[70] The first opening 148 extends along a longitudinal axis of a top portion of the
chamber 150. The first opening 148 may be dimensioned, structured and arranged so that a
fabric layer, such as the fabric layer 116, may enter the chamber 150 in a dry state from the
top portion of the chamber 150 before being dived into the binding composition. The second
opening 154 extends along a longitudinal axis of a bottom portion of the chamber 150. The
second opening 154 may be dimensioned, structured and arranged so that the fabric layer
may exit the chamber 150 from the bottom portion of the chamber 150 in an impregnated
state. As can be seen on FIG. 5, the second opening 154 comprises a first lip 146 structured
and arranged so as to be in contact with a first surface of the fabric layer 116 and a second lip

152 structured and arranged so as to be in contact with a second surface of the fabric layer
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116. The second opening 154 formed by the first lip 146 and the second lip 152 may be
dimensioned so as to be slightly wider than a thickness of the fabric later 116 so as to form a
relatively sealed assembly avoiding the binding composition to leak through the second

opening 154.

[71]  In some embodiments, the first lip 146 and the second lip 152 form a control assembly
allowing control of an impregnation rate of the binding composition impregnating the fabric
layer. The first lip 146, the fabric layer 116 and the second lip 152 form a sealing assembly
allowing the fabric layer 116 to translate through the second opening while preventing the

binding composition to leak from the chamber 150.

[72]  Turning now to FIG. 6, a sectional view of the impregnator 142 taken along the line
A-A of FIG. 5 is shown. The sectional view is taken from the top. The binding composition is
located within the chamber 150. A first lateral seal 160 is positioned at a first lateral
extremity of the chamber 150. A second lateral seal 164 is positioned at a second lateral
extremity of the chamber 150. The first lateral seal 160 comprises a first opening 162
allowing a first lateral band of the fabric layer 116 to remain dry while the fabric layer 116
translates through the chamber 150. The first opening 162 may be dimensioned so as to be
slightly wider than a thickness of the fabric later 116 so as to form a relatively sealed
assembly avoiding the binding composition to leak through the first opening 162. Similarly,
the second lateral seal 164 comprises a second opening 166 allowing a second lateral band of
the fabric layer 116 to remain dry while the fabric layer 116 translates through the chamber
150. The second opening 166 may be dimensioned so as to be slightly wider than a thickness
of the fabric later 116 so as to form a relatively sealed assembly avoiding the binding

composition to leak through the second opening 166.

[73] As an example, FIG. 7 illustrates a front elevational view of a segment of the fabric
layer 116 having exited the chamber 150. As can be seen, the fabric layer 116 comprises an
impregnated area 170, a first lateral band 172 and a second lateral band 174. Only the
impregnated area 170 has been impregnated while the first lateral band 172 and the second
lateral band 174 having translated through the first opening 162 and the second opening 166
remain dry. Amongst multiple benefits, the first lateral band 172 and the second lateral band
174 may act as a “buffer zone” when pressure is applied on the fabric layer 116 down the
manufacturing line 100. Upon being subjected to pressure, at least a portion of the binding

composition may be pushed towards the first lateral band 172 and the second lateral band
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174. The first lateral band 172 and the second lateral band 174 may absorb the overflow of
the binding composition thereby limiting spilling of the binding composition from the lateral

sides of the fabric layer 116.

[74] As a person skilled in the art of the present technology may appreciate, the
impregnator 142 allows impregnating the fabric layer 116 while the first Kraft paper layer
120 and the second Kraft paper layer 112 remain dry. After the fabric layer 116 has been
impregnated, the first Kraft paper layer 120, the fabric layer 116 and the second Kraft paper
layer 112 may be reassembled at a position downstream the impregnator 142 to form a pre-
impregnated multilayer assembly. The pre-impregnated multilayer assembly may be then
subjected to a pressure selected so as to diffuse the binding composition from the fabric layer
116 to the first Kraft paper layer 120 and the second Kraft paper layer 112. The pre-
impregnated multilayer assembly may then be cured to form a composite skin and/or a

composite panel.

[75] In some embodiments, after the fabric layer 116 has been impregnated and the first
Kraft paper layer 120, the fabric layer 116 and the second Kraft paper layer 112 have been
reassembled to form the pre-impregnated multilayer assembly, the pre-impregnated
multilayer assembly may be laid out on the conveyor 170 and cut up to form a first composite
skin of a given size. In some embodiments wherein a composite panel is to be produced, a
foam core, such as the foam core 50, may then be positioned on top of the first composite
skin. A second composite skin may then be produced from the first Kraft paper layer 120, the
fabric layer 116 and the second Kraft paper layer 112. The second composite skin may then
be laid out on top of the foam core 50 and cut up. In some embodiments, powder coating may
be applied on the first composite skin and/or the second composite skin. The composite panel
comprising the first composite skin, the foam core and the second composite skin may then
be conveyed into the curing module 180. In some embodiments, the curing module 180
combines at least three functionalities, namely (1) a first function allowing the curing module
180 to apply pressure on the composite panel so that the binding composition of the first
composite skin and the second composite skin diffuses from the fabric layers to Kraft paper
layers; (2) a second function allowing the curing module 180 to cure the composite panel
thereby allowing the binding composition to solidify; and (3) a third function allowing the
curing module 180 to cool the composite panel at a higher rate than if the composite panel

was cooled by ambient air thereby improving a solidification process of the binding
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composition and reducing a production cycle time. In some embodiments, the first function,

the second function and/or the third function are applied sequentially.

[76] Once the composite panel is cured and cooled, the composite panel may be moved

from the curing module 180 to a stocking module such as the stocking module 190 of FIG. 2.

[77] Turning now to FIG. 8, an alternative embodiment of composite panels 102 and 104
are shown. Similarly to the composite panel 10 of FIG. 1, the composite panels 102 and 104
comprise a first composite skin 60 and a second composite skin 62. As for the composite
panel 10, the first composite skin 60 and the second composite skin 62 are coplanar. In both
the composite panels 102 and 104, a third composite skin 64 extends perpendicularly from
the first composite skin 60 to the second composite skin 62. The third composite skin 64 may
be made from a fabric layer, a first Kraft paper layer and a second Kraft paper layer as it is
the case for the first composite skin 60 and the second composite skin 62. The third
composite skin 64 may have a different thickness than the first composite skin 60 and the
second composite skin 62. The third composite skin 64 extends through respective foam
cores of the composite panels 102 and 104. In some embodiments, multiple composite skins
such as the third composite skin 64 may be positioned across the foam cores of the composite
panels 102 and 104. In some embodiments, such construction may allow reinforcing a
rigidity of the composite panels 102 and 104. In some embodiments, the composite panel 102
may be used for the manufacturing of side panels of air conditioning cases and the composite

panel 104 may be used for the manufacturing of floor panels of air conditioning cases.

[78]  Turning now to FIG. 9, a flowchart illustrating a method for manufacturing composite
panels, composite skins and/or composite material is disclosed. In some embodiments, the

method 900 may be (completely or partially) implemented on the manufacturing line 100.

[79] The method 900 may start at step 902 by positioning a first fabric layer between a first
Kraft paper layer and a second Kraft paper layer. In some embodiments, positioning the first
fabric layer between the first Kraft paper layer and the second Kraft paper layer further
comprises positioning a first veil layer between the first fabric layer and the first Kraft paper
layer and positioning a second veil layer between the first fabric layer and the second Kraft
paper layer. In some embodiments, positioning the first fabric layer between the first Kraft

paper layer and the second Kraft paper layer comprises unrolling a first roll comprising the
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first fabric layer, unrolling a second roll comprising the first Kraft paper layer and unrolling a

third roll comprising the second Kraft paper layer.

[80] Then, at a step 904, the method 900 proceeds to impregnating the first fabric layer
with a binding composition while maintaining the first Kraft paper layer and the second Kraft
paper layer dry. In some embodiments, impregnating the first fabric layer comprises
translating the first fabric layer through an impregnator containing the binding composition.
In some embodiments, impregnating the first fabric layer is conducted while the first Kraft

paper layer and the second Kraft paper layer are bypassing the impregnator.

[81] At a step 906, the method 900 proceeds to assembling the impregnated first fabric
layer, the first Kraft paper layer and the second Kraft paper layer together to form a first pre-
impregnated multilayer assembly. In some embodiments, the impregnated first fabric layer,
the first Kraft paper layer and the second Kraft paper layer are assembled downstream the

impregnator.

[82] At a step 908, the method 900 proceeds to applying pressure on the first pre-
impregnated multilayer assembly to diffuse the binding composition from the first fabric
layer to the first Kraft paper layer and the second Kraft paper layer. At a step 910, the method

900 proceeds to curing the first pre-impregnated multilayer assembly.

[83] In some embodiments, the method 900 further comprises, prior to applying pressure

on the first pre-impregnated multilayer assembly:

laying the first pre-impregnated multilayer assembly on a first surface of a foam core;
cutting up the first pre-impregnated multilayer assembly;

forming a second pre-impregnated multilayer assembly from the impregnated first

fabric layer, the first Kraft paper layer and the second Kraft paper layer;

laying the second pre-impregnated multilayer assembly on a second surface of the

foam core; and
cutting up the second pre-impregnated multilayer assembly.

[84] In some embodiments, applying pressure on the first pre-impregnated multilayer

assembly further comprises applying pressure on the foam core and the second pre-
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impregnated multilayer assembly so that the binding composition penetrates the first Kraft
paper layer and the second Kraft paper layer of the first pre-impregnated multilayer assembly
and penetrates the first Kraft paper layer and the second Kraft paper layer of the second pre-

impregnated multilayer assembly.

[85] In some embodiments, curing the first pre-impregnated multilayer assembly further
comprises curing the foam core and the second pre-impregnated multilayer assembly so as to

form a composite panel.

[86] While the above-described implementations have been described and shown with
reference to particular steps performed in a particular order, it will be understood that these
steps may be combined, sub-divided, or re-ordered without departing from the teachings of
the present technology. At least some of the steps may be executed in parallel or in series.

Accordingly, the order and grouping of the steps is not a limitation of the present technology.

[87] It should be expressly understood that not all technical effects mentioned herein need
to be enjoyed in each and every embodiment of the present technology. For example,
embodiments of the present technology may be implemented without the user enjoying some
of these technical effects, while other embodiments may be implemented with the user

enjoying other technical effects or none at all.

[88] Modifications and improvements to the above-described implementations of the
present technology may become apparent to those skilled in the art. The foregoing description
is intended to be exemplary rather than limiting. The scope of the present technology is

therefore intended to be limited solely by the scope of the appended claims.
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What is claimed is :
1. A method for manufacturing a composite material, the method comprising:

positioning a first fabric layer between a first Kraft paper layer and a second Kraft

paper layer;

impregnating the first fabric layer with a binding composition while maintaining the

first Kraft paper layer and the second Kraft paper layer dry;

assembling the impregnated first fabric layer, the first Kraft paper layer and the

second Kraft paper layer together to form a first pre-impregnated multilayer assembly;

applying pressure on the first pre-impregnated multilayer assembly to diffuse the
binding composition from the first fabric layer to the first Kraft paper layer and the second

Kraft paper layer; and

curing the first pre-impregnated multilayer assembly.

2. The method of claim 1, wherein impregnating the first fabric layer comprises

translating the first fabric layer through an impregnator containing the binding composition.

3. The method of claim 2, wherein impregnating the first fabric layer is conducted while

the first Kraft paper layer and the second Kraft paper layer are bypassing the impregnator.

4. The method of claim 3, wherein the impregnated first fabric layer, the first Kraft paper

layer and the second Kraft paper layer are assembled downstream the impregnator.

5. The method of claim 4, further comprising, prior to applying pressure on the first pre-

impregnated multilayer assembly:

laying the first pre-impregnated multilayer assembly on a first surface of a foam core;
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cutting up the first pre-impregnated multilayer assembly;

forming a second pre-impregnated multilayer assembly from the impregnated first

fabric layer, the first Kraft paper layer and the second Kraft paper layer;

laying the second pre-impregnated multilayer assembly on a second surface of the

foam core; and

cutting up the second pre-impregnated multilayer assembly.

6. The method of claim 5, wherein applying pressure on the first pre-impregnated
multilayer assembly further comprises applying pressure on the foam core and the second
pre-impregnated multilayer assembly so that the binding composition penetrates the first
Kraft paper layer and the second Kraft paper layer of the first pre-impregnated multilayer
assembly and penetrates the first Kraft paper layer and the second Kraft paper layer of the

second pre-impregnated multilayer assembly.

7. The method of claim 6, wherein curing the first pre-impregnated multilayer assembly
further comprises curing the foam core and the second pre-impregnated multilayer assembly

so0 as to form a composite panel.

8. The method of claim 1, wherein positioning the first fabric layer between the first
Kraft paper layer and the second Kraft paper layer further comprises positioning a first veil
layer between the first fabric layer and the first Kraft paper layer and positioning a second

veil layer between the first fabric layer and the second Kraft paper layer.

9. The method of claim 1, wherein positioning the first fabric layer between the first
Kraft paper layer and the second Kraft paper layer comprises unrolling a first roll comprising
the first fabric layer, unrolling a second roll comprising the first Kraft paper layer and

unrolling a third roll comprising the second Kraft paper layer.
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