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ABSTRACT OF THE DISCLOSURE

A radiant panel includes a first skin and a fluid conduit. The first skin includes

an inner face and an outer face and the fluid conduit is formed in multiple rows with at
least a portion of the fluid conduit bonded to the inner face of the first skin. The fluid
conduit of each of the rows has a serpentine configuration that provides structural

support for the first skin.
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RADIANT PANEL

BACKGROUND OF THE INVENTION

[0001] The present invention is generally directed to a radiant panel and, more
specifically, to a radiant panel that can be used for heating and/or cooling a building.

[0002] A number of U.S. patents disclose radiant panels that may be implemented
within a building. For example, U.S. Patent 4,635,710 discloses a radiant panel that
includes an extruded aluminum plate member that has a saddle adapted to receive and
retain a copper tube having fluid circulating therein. The extruded plate members have
channels on each side of the saddle to receive a fastener and connect the plates to a
supporting grid structure m a room.

[0003] U.S. Patent No. 4,083,093 discloses a solar panel that is made of different
interior and exterior materials to utilize the structural and heat absorbing properties of
the exterior material and a corrosion resistant property of the interior material. The
exterior material is formed by extrusion to have diametrically extending fins, one of
which terminates in a socket so that a plurality of such panels can be readily assembled
in edge-to-edge relation.

[0004] U.S. Patent No. 4,080,703 discloses a heat exchanger that takes the form of a
heat radiating absorbing panel that includes an aluminum panel having a copper tube
attached thereto in a heat exchange relationship. The panel has at least one pair of
parallel spaced retainer legs, which have angularly inwardly extending flanges. A
copper tube of circular cross-section is laid into the channel formed by the retainer legs
and then is squashed by a die into a generally oval cross-section so as to be confined
within the retainer legs.

[0005] U.S. Patent No. 3,973,103 discloses a wood veneer radiant heating panel that
incorporates an internal layer of semiconductive carbonaceous pyropolymer, consisting
of carbon and hydrogen on a high surface area refractory inorganic oxide support, to
provide electrical resistance radiant heating. U.S. Patent Nos. 3,776,538, 3,703,758,;
3,698,475; and 3,514,834 disclose a method and apparatus for securing an elongated
member, e.g., a metallic tubing, to a flat sheet of metal.

[0006] U.S. Patent No. 5,957,368 discloses a hydronic heating system that includes a
thermally conductive plate mounted in a floor or wall that includes tubing that is

maintained in relationship with a subfloor by heat transfer plates. U.S. Patent No.
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5,740,649 discloses a false ceiling for buildings that is designed to absorb acoustic
waves and has perforated plates.

[0007] U.S. Patent No. 6,073,407 discloses a plurality of panels that include a central
longitudinal groove for receiving a pipe. U.S. Patent No. 5,930,962 discloses a panel
and a tube, which is attached to a plate, with a variety of differently formed guides
and/or guide webs. U.S. Patent No. 5,799,723 discloses a ceiling element for a
heating and cooling ceiling that has a guide for holding a conduit, through which a heat
transfer medium flows, and a contact surface for making contact with the ceiling panel.
U.S. Patent No. 5,666,820 discloses a cooling ceiling pipe support apparatus for air
conditioning a room with a system of cooling pipes. The apparatus includes a hole in
the element connected to the ceiling of the building and a plurality of connecting
elements, which accommodates a respectively assigned region of one of heating cooling
pipes.

[0008] U.S. Patent No. 5,495,724 discloses a cooling system, which can be fastened to
a ceiling with a suspension provided beneath the ceiling, disposed above a space to be
cooled and with cooling pipes between the ceiling and the suspension. The space to be
cooled and the space between the ceiling and the suspension are connected through air
current paths.

[0009] U.S. Patent No. 5,363,908 discloses a heating and cooling arrangement that is
suspended from a room ceiling. U.S. Patent No. 4,766,951 discloses a radiant panel,
which has an external panel shell, which can be used as a passive panel, and an extruded
aluminum radiator panel resting in the shell, with an outward side in contact with the
shell and an inward side in contact with a copper tube, which acts as a fluid conduit.
U.S. Patent No. 4,074,406 discloses a solar energy collector that includes a thin sheet of
copper laminated to a layer of insulating foam, which in turn is laminated to a backing
plate of pressed wood. A soft copper tube is pressed against a laminated assembly and
the copper tube and the sheet are bonded together to produce a collector panel. U.S.
Patent No. 4,209,059 discloses an aluminum clad radiator core with a brazing alloy
joining a tube to the core.

[0010] U.S. Patent No. 6,263,690 discloses a cooling element that is supported by a
floor stand that is readily detachable from a floor such that the cooling element is
capable of being relocated to different locations. U.S. Patent No. 5,261,251 discloses a
cooling and heating system for a building. U.S. Patent No. 5,996,354 discloses a
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cooling element that is fitted into a ceiling region. U.S. Patent No. 6,330,980 discloses
a heating element that includes a radiant metal plate that is in contact with a link of
tubing that conducts water. U.S. Patent No. 6,152,377 also discloses a radiant floor for
a wall hydronic heating system that includes a tube attached to a radiant plate.

[(0011] While the above-described cooling/heating panels/systems function, depending
upon the application, the above-described panels can be quite expensive and difficult to
implement in numerous applications as the weight of a given panel may be relatively
heavy in order to meet the rigidity requirements of certain applications. What is needed
is a radiant panel that is relatively inexpensive, lightweight and that maintains rigidity in
a number of different applications, such as wall, ceiling and floor panels.

SUMMARY OF THE INVENTION

[0012] According to one embodiment of the present invention, a radiant panel includes a
first skin, including an outer face and an inner face, and a fluid conduit formed in
multiple rows with at least a portion of the fluid conduit bonded to the inner face of the
first skin. In this embodiment, each of the rows of the fluid conduit has a serpentine
configuration to provide structural support for the first skin.

[0013] According to another embodiment of the present invention, a radiant panel
includes a first skin, a second skin and a fluid conduit formed in multiple rows
positioned between the first and second skins. The first skin includes an outer face and
an inner face and the second skin also includes an outer face and an inner face. In this
embodiment, a first portion of the fluid conduit is bonded to the inner face of the first
skin and a second portion of the fluid conduit is bonded to the inner face of the second
skin.

[0014] According to yet another embodiment of the present invention, a radiant panel
includes a first skin, a fluid conduit, a second skin and a core material. In this
embodiment, the first and second skins each include an outer face and an inner face and
the fluid conduit is formed in multiple rows, with at least a portion of the fluid conduit
being adjacent to the inner face of the first skin. The core material 1s positioned
between the first and second skins and the fluid conduit is positioned between the core
material and the first skin.

[0015] According to still another embodiment of the present invention, a radiant panel
includes a first skin, a second skin, a fluid conduit and a core material. The first and

second skins each include an outer face and an inner face and the fluid conduit is formed
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in multiple rows. A portion of the fluid conduit is adjacent to the inner face of the first
skin and a second portion of the fluid conduit is adjacent to the inner face of the second
skin. The core material is positioned between the inner face of the first and second
skins and a portion of the core material is positioned between the rows of the fluid
conduit.

[0016] These and other features, advantages and objects of the present invention will be
further understood and appreciated by those skilled in the art by reference to the
following specification, claims and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] In the drawings:

[0018] Fig. 1 is a perspective view of a radiant panel, including a first skin and a fluid
conduit, according to one embodiment of the present invention;

[0019] Fig. 1A is a cross-sectional view of a radiant panel along the line IA-IA of Fig.
1, including a first skin and a fluid conduit, according to another embodiment of the
present invention;

[0020] Fig. 1B is a cross-sectional view of a radiant panel, including a first skin and a
fluid conduit, according to yet another embodiment of the present invention;

[0021] Fig. 2 is an exploded view of a radiant panel, including a first skin, a fluid
conduit and a veil with perforations in the first skin, according to yet another
embodiment of the present invention,;

[0022] Fig. 2A is a cross-sectional view of a radiant panel, including a perforated first
skin, a fluid conduit and a veil with an adhesive on both sides of the veil, according to
yet another embodiment of the present invention;

[0023] Fig. 2B is a cross-sectional view of a radiant panel, including a first skin, a fluid
conduit and a veil with an adhesive extending through the veil, according to still another
embodiment of the present invention;

[0024] Fig. 3 is a perspective view of a radiant panel, including a fluid conduit
positioned between a first skin and a second skin, according to an embodiment of the
present invention;

[0025] Fig. 3A is a cross-sectional view of a radiant panel, including a fluid conduit
positioned between a first and second skin, according to another embodiment of the
present invention;

[0026] Fig. 3B is a cross-sectional view of a radiant panel, including a fluid conduit
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positioned between a first and second skin, according to a different embodiment of the
present invention;

[0027] Fig. 4 is an exploded view of a radiant panel, including a fluid conduit
positioned between perforated first and second skins and first and second veils;

[0028] Fig. 4A 1s a cross-sectional view of a radiant panel, including perforated first
and second skins, with first and second veils positioned to obscure the view of the fluid
conduit positioned between the first and second skins, according to one embodiment;

[0029] Fig. 4B is a cross-sectional view of a radiant panel, including perforated first and
second skins, with first and second veils positioned to obscure the view of the fluid
conduit positioned between the first and second skins, according to another embodiment;

[0030] Fig. 5A is a cross-sectional view of a portion of a radiant panel, including
perforated first and second skins, between which are positioned a fluid conduit and a
core material, according to an embodiment of the present invention;

[0031] Fig. 5B is a cross-sectional view of a radiant panel, including perforated first and
second skins, between which is positioned a core material and a fluid conduit, according
to another embodiment of the present invention; and

[0032] Fig. 6 is a cross-sectional view of a radiant panel according to another
embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0033] A number of radiant panels are described herein, which can generally be
fabricated from lightweight thinner materials than prior art radiant panels without
sacrificing structural rigidity, thus, allowing for the panels to be used economically in a
number of different cooling/heating applications. It should be appreciated that many of
the embodiments of the present invention, disclosed herein, may be utilized as ceiling,
floor and/or wall panels.

[0034] With reference to Fig. 1, a radiant panel 100 1s depicted, which includes a first
skin 102, having an outer face and an inner face. A fluid conduit 104, which 1s formed
in multiple rows 106, is positioned on the inner face of the first skin, with at least a
portion of the fluid conduit bonded 108 to the inner face of the first skin 102. As is
shown in Fig. 1, each row 106 of the fluid conduit 104 has a serpentine configuration
that provides structural support, e.g., transverse shear resistance, for the first skin 102.
The fluid conduit 104 may be formed of various materials, €.g., copper or stainless

steel. According to another embodiment of the present invention, the serpentine

_5.-



CA 02478268 2004-08-19

configuration of each of the rows 106 traverses the first skin with a length that is about
twice a width for each segment. That is, as shown, the ‘X’ distance 1s about twice the
‘Y’ distance, with the ‘X’ distance defining a segment.

[0035] The first skin 102 may be made of a variety of materials, such as a wood, a
metal, a metal with a wood or plastic veneer, a thermally conductive plastic material, a
ceramic material, a natural stone material or a glass pane. In any case, the fluid conduit
104 may be bonded 108 to the inner face of the first skin 102 with an adhesive. When
the fluid conduit 104 is a metallic tube, e.g., a copper tube, and when the first skin 102
is a sheet metal, the fluid conduit 104 may be bonded 108 to the inner face of the first
skin 102 with a nonferrous solder or an adhesive. The fluid conduit 104 may have one
of a circular, an elliptical, a square, or a rectangular cross-section, among other cross-
sections. In general, panels with a fluid conduit having an elliptical or rectangular
cross-section are more rigid and have a thinner profile as more of the fluid conduit is
bonded to the skin.

[0036] With reference to Fig. 1A, which depicts a cross-section of a radiant panel 100A
constructed according to one embodiment of the present invention, the rows 106 and the
fluid conduit 104 have a circular cross-section and are bonded 108 to the inner surface
of the first skin 102 with an adhesive or, depending upon the type of materials utilized,
the bond 108 may be achieved with a nonferrous solder. With reference to Fig. 1B,
another radiant panel 100B is depicted in cross-section. The radiant panel 100B of Fig.
1B is essentially the same as the radiant panel 100A of Fig. 1A, with the exception that
the rows 106 of the fluid conduit 104 have an elliptical cross-section.

[0037] As is shown in Fig. 2, a radiant panel 100C includes a first skin 102 with a
plurality of spaced apertures 112 formed through the first skin 102. The radiant panel
100C also includes a veil 110, which visually screens (with respect to an observer
looking through the apertures 112 in the first skin 102 toward the fluid conduit 104) the
fluid conduit 104 and may provide sound deadening. A veill may be made of a variety
of materials, e.g., a fabric or a non-woven polyester sheet. The use of a veil can be
particularly advantageous in rooms with a high level of noise as the radiant panel 100C
may also act to reduce the ambient noise level. Alternatively, the apertures 112 may be
positioned such that the veil 110 is not required for visual screening.

[0038) With reference to Fig. 2A, another radiant panel 100D is depicted in cross-
section. The radiant panel 100D is similar to the radiant panel 100C of Fig. 2 and
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depicts a bond 108 formed by an adhesive positioned on opposite sides of the veil 110.
That 1s, the adhesive attaches one side of the veil 110 to the inner face of the first skin
102 and an opposite side of the veil 110 to the fluid conduit 104. With reference to Fig.
2B, a cross-sectional view of yet another radiant panel 100E is depicted. As shown, the
radiant panel 100E includes a fluid conduit 104 with an elliptical cross-section. An
adhesive that penetrates the veil 110 forms the bond 108 that attaches the fluid conduit
104 to the inner face of the first skin 102.

Fig. 3 depicts a perspective view of a radiant panel 200 that includes a second
skin 122, in addition to the first skin 102 and the fluid conduit 104. In this
embodiment, the fluid conduit 104 is positioned between the first skin 102 and the
second skin 122. Each row 106 of the fluid conduit 104 has a serpentine configuration
similar to that shown in Fig. 1. Alternatively, each of the rows 106 may be straight if
the additional support provided by the serpentine configuration is not required. In either
case, a core material, e.g., a honeycomb core, a foam, rockwool or fiberglass, may also
be added in desired locations between the first skin 102 and the second skin 122 and in
between the rows 106. The filler materials, e.g., foam, rockwool and fiberglass, when
implemented, may function to provide increased sound deadening. A first portion of the
fluid conduit 104 is bonded to the inner face of the first skin 102 and a second portion of
the fluid conduit 104 is bonded to the inner face of the second skin 122.

Suitable honeycomb cores are manufactured and made commercially available by
Plascore, Inc. of Zeeland, MI (e.g., Part No. 5052). Honeycomb cores have been
widely used in the fabrication of lightweight structures used in the aerospace and
commercial markets. A honeycomb core is typically sandwiched between skins of
aluminum or other high strength composite material to provide a resultant honeycomb
core panel. In aerospace applications, aircraft engine nacelles, flaps, overhead bins and
galleys are typically constructed from honeycomb core.

Similar to Fig. 1, in at least one embodiment, the serpentine configuration of
each of the rows traverses the first skin 102 and the second skin 122 with a length that is
about twice a width, for each segment, to provide additional structural integrity to the
panel 200. It should be appreciated that the rows 106 of the fluid conduit 104 may also
be nested to provide additional structural integrity. The first skin 102 and the second
skin 122 may be made of a variety of materials, e.g., a wood, a metal, a metal with a

wood or plastic veneer, a thermally conductive plastic material, a ceramic material, a
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natural stone material or a glass pane, or a combination thereof. In any case, the fluid
conduit 104 may be bonded to the inner faces of the first skin 102 and the second skin
122 with an adhesive. Alternatively, when the first skin 102 and the second skin 122
are made of a metallic sheet and the fluid conduit 104 is made of a metal, the fluid
conduit 104 may be bonded to the inner faces of the first skin 102 and the second skin
122 with a nonferrous solder.

[0042] Fig. 3A shows a cross-sectional view of a radiant panel 200A that includes a first
skin 102, a second skin 122 and a fluid conduit 104 having a circular cross-section and
formed in a plurality of rows 106 positioned between the first and second skins 102 and
122. A first portion of the fluid conduit 104 is bonded 108 to an inner surface of the
first skin 102 and a second portion of the fluid conduit 104 is bonded 108 to an inner
surface of the second skin 122. As discussed above, depending upon the materials used
for the first and second skins 102 and 122 and the fluid conduit 104, the bond 108 may
be achieved with an adhesive or a nonferrous solder. As is shown, each of the rows 106
of the fluid conduit 104 has a serpentine configuration. Alternatively, each of the rows
106 of the fluid conduit 104 may be straight, in applications that do not require
additional structural rigidity provided by the serpentine configuration. With reference to
Fig. 3B, a radiant panel 200B is essentially the same as the embodiment of Fig. 3A,
with the exception that the embodiment of 3B includes a fluid conduit 104 that has an
elliptical cross-section. It should be appreciated that other cross-sections, e.g., a
rectangular or square cross-section, for the fluid conduit 104 may be desirable in certain
applications.

[0043] With reference to Fig. 4, a radiant panel 300 includes a perforated first skin 102,
a perforated second skin 122 and a fluid conduit 104, formed in multiple rows 106,
positioned between the first skin 102 and the second skin 122. The radiant panel 300
also includes a pair of veils 110. A first veil 110 is positioned between an inner face of
the first skin 102 and the fluid conduit 104 and a second veil 110 is positioned between
the second skin 122 and the fluid conduit 104. As is discussed above, the veils 110
visually screen the fluid conduit 104 and may provide sound deadening. Alternatively,
when the perforations are positioned between the rows 106, the veils 110 may not be
required for visual screening. Additionally, the perforations in the skins 102 and 122
may be of different sizes and/or non-existent in at least one of the skins 102 and 122. In

either case, a core material, e.g., a honeycomb core, a foam, rockwool or fiberglass,
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may also be added in desired locations between the first skin 102 and the second skin
122 and in between the rows 106 to achieve a desired function. As is discussed further
below, a first portion of the fluid conduit 104 is bonded to an inner face of the first skin
102 and a second portion of the fluid conduit is bonded to an inner face of the second
skin 122.

[0044] Fig. 4A depicts a radiant panel 300B in cross-section where bonds 108 are
formed by an adhesive that is placed on both sides of the veils 110. That is, the
adhesive 108 does not extend through the veils 110. Fig. 4B depicts a cross-sectional
view of a radiant panel 300A, where the bonds 108 are formed by an adhesive that
extends through the veils 110.

[0045] With reference to Fig. 5SA, a radiant panel 500A, according to another
embodiment of the present invention, is depicted. Similar to the panels previously
described, a cross-sectional view of panel S00A shows multiple rows 106 of a fluid
conduit positioned between a first skin 102 and a second skin 122. However, in this
embodiment, the rows 106 are generally not formed in a serpentine configuration as a
honeycomb core, which is positioned between the first skin 102 and the second skin
122, may be implemented to provide structural support for the radiant panel 500A.
Alternatively, the honeycomb core may be replaced with a foam, rockwool or fiberglass
(for sound deadening) in applications that do not require additional structural support.

[0046] The first skin 102 includes an inner face and an outer face and the second skin
122 includes an inner face and an outer face. The fluid conduit is formed in multiple
rows 106 with at least a portion of the fluid conduit being adjacent to the inner face of
the first skin 102. The core material 130, for example, an aluminum honeycomb core,
is positioned between the first skin 102 and the second skin 122 and the fluid conduit
104 is positioned between the core material 130 and the first skin 102. The core
material 130 may be positioned, removed or deformed to receive the fluid conduit 104.
As described above, the first skin 102 and the second skin 122 may also be made of at
least one of a wood, a metal, a metal with a wood or plastic veneer, a thermally
conductive plastic, a ceramic material, a natural stone material and a glass pane.

[0047] As is also shown in Fig. 5A, the first skin 102 and the second skin 122 include a
plurality of apertures 112 formed therethrough. A pair of veils 110 are utilized to
visually conceal the core material 130 and the fluid conduit 104, as would be seen

through the apertures 112 in the first and second skins 102 and 122. When the core
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material 130 is a honeycomb core, an adhesive bonds 108 the honeycomb core to the top
veil 110 and the top veil 110 to the top skin 122 and the fluid conduit 104 to the bottom
veil 110 and the bottom veil 110 to the first skin 102. That is, an adhesive applied to
opposite sides of the top and bottom veils 110 provides the bond 108. Fig. 5B depicts a
radiant panel 500B in cross-section, which is essentially the same as the radiant panel
500A of Fig. SA, with the exception that the adhesive extends through the veils 110 to
achieve the bond 108.

[0048] Fig. 6 depicts a cross-section of a radiant panel 600, constructed according to
another embodiment of the present invention. As shown, multiple rows 106 of a fluid
conduit are positioned between a first skin 102 and a second skin 122. In this
embodiment, the rows 106 may generally be straight, as opposed to being formed in a
serpentine configuration. A core material 130, shown positioned between the first skin
102 and the second skin 122, provides structural support and/or sound deadening for the
radiant panel 600. When the material 130 is to provide structural support, the material
130 may be an aluminum or plastic honeycomb core. When additional structural
support is not required, the material 130 may be filler material, such as a foam,
rockwool or fiberglass, which tend to perform additional sound deadening.

[0049] The first skin 102 includes an inner face and an outer face and the second skin
122 includes an inner face and an outer face. The fluid conduit is formed in multiple
rows 106 with at least a portion of the fluid conduit being adjacent to the inner face of
the first skin 102 and located within a bracket 107. The material 130, for example, an
aluminum honeycomb core, is positioned between the first skin 102 and the second skin
122 and the fluid conduit is positioned between the material 130 and the first skin 102.
As mentioned above, the first skin 102 and the second skin 122 may also be made of at
least one of a wood, a metal, a metal with a wood or plastic veneer, a thermally
conductive plastic, a ceramic material, a natural stone material and a glass pane.

[0050] As 1s also shown in Fig. 6, the first skin 102 and the second skin 122 include a
plurality of apertures 112 formed therethrough, which may be positioned between the
rows 106 of the fluid conduit. A pair of veils (not shown) may also be utilized to
visually conceal the material 130 and the fluid conduit as would be seen through the
apertures 112 in the first and second skins 102A and 122A. As mentioned above, the
rows 106 of fluid conduit are retained in the brackets 107, which are attached, e.g.,
with an adhesive, to the first and second skins 102 and 122. Instead of being distinct
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components, the brackets 107 may be integrated with the inner faces of the first and
second skins 102 and 122. In either embodiment, the brackets 107 of the opposing skins
102 and 122 may be configured to interlock.

[0051] Accordingly, a number of different radiant panels have been described herein,
which advantageously provide a relatively rigid panel that is lightweight and economical
and that can be utilized in a variety of different applications, for example, wall panels,
ceiling panels and floor panels.

[0052] The above description 1s considered that of the preferred embodiments only.
Modifications of the invention will occur to those skilled in the art and to those who
make or use the invention. Therefore, it i1s understood that the embodiments shown in
the drawings and described above are merely for illustrative purposes and not intended
to limit the scope of the invention, which is defined by the following claims as
interpreted according to the principles of patent law, including the doctrine of

equivalents.
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What is claimed is:
1. A radiant panel, comprising:

a first skin including an outer face and an inner face; and

a fluid conduit formed in multiple rows, wherein at least a portion of the fluid
conduit is bonded to the inner face of the first skin, and wherein the fluid conduit of

each of the rows has a serpentine configuration that provides structural support for the
first skin.

2. The panel of claim 1, wherein the fluid conduit is one of a copper tube and a
stainless steel tube.

3. The panel of claim 1, wherein the fluid conduit includes a round tube that is

inserted into a bracket having one of a round profile and a square profile.

4. The panel of claim 1, wherein the serpentine configuration of each segment of

the rows traverses a length of about twice a width of the first skin.

5. The panel of claim 1, wherein the first skin is made of at least one of a wood, a
metal, a metal with one of a wood and plastic veneer, a thermally conductive plastic
material, a ceramic material, a natural stone material and a glass pane, and wherein the

fluid conduit is bonded to the inner face of the first skin with an adhesive.

6. The panel of claim 1, wherein the fluid conduit is a copper tube that has one of a
circular and an elliptical cross-section, and wherein the first skin 1s made of sheet metal

and an adhesive bonds the copper tube to the first skin.
7. The panel of claim 1, wherein the first skin is a metallic sheet and the fluid
conduit is made of a metal, and wherein the fluid conduit is bonded to the inner face of

the first skin with a nonferrous solder.

8. The panel of claim 1, wherein the first skin includes a plurality of spaced

apertures.
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9. The panel of claim 8, further including:

a first veil positioned between the first skin and the fluid conduit.

10.  The panel of claim 9, wherein the veil visually screens the fluid conduit and

provides sound deadening.

11.  The panel of claim 10, wherein the fluid conduit 1s a copper tube that has one of
a circular and an elliptical cross-section, and wherein the first skin is made of sheet

metal and an adhesive extends through the veil to bond the copper tube to the first skin.

12.  The panel of claim 10, wherein the fluid conduit 1s a copper tube that has one of
a circular and an elliptical cross-section, and wherein the first skin is made of sheet
metal and an adhesive applied to both sides of the veil bonds the copper tube to the first

skin.

13. A radiant panel, comprising:

a first skin including an outer face and an inner face;

a second skin including an outer face and an inner face; and

a fluid conduit formed in multiple rows positioned between the first and second
skins, wherein a first portion of the fluid conduit is bonded to the inner face of the first
skin and a second portion of the fluid conduit is bonded to the inner face of the second

skin.

14.  The panel of claim 13, wherein the fluid conduit is one of a copper tube and a
stainless steel tube.

15.  The panel of claim 13, wherein the fluid conduit includes a round tube that is

inserted into a bracket having one of a round profile and a square profile.

16. The panel of claim 13, wherein each of the rows has a serpentine configuration,
and wherein the serpentine configuration of each segment of each of the rows traverses a

length that is about twice a width.
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17.  The panel of claim 13, wherein the first and second skins are made of at least
one of a wood, a metal, a metal with one of a wood and plastic veneer, a thermally
conductive plastic material, a ceramic material, a natural stone material and a glass
pane, and wherein the fluid conduit is bonded to the inner faces of the first and second

skins with an adhesive.

18.  The panel of claim 13, wherein the first and second skins are metallic sheets and
the fluid conduit is made of a metal, and wherein the fluid conduit is bonded to the inner

faces of the first and second skins with a nonferrous solder.

19.  The panel of claim 13, wherein the first skin includes a plurality of spaced

apertures.

20.  The panel of claim 13, wherein the first and second skins include a plurality of

spaced apertures.

21.  The panel of claim 19, further including:

a first veil positioned between the first skin and the fluid conduit.

22.  The panel of claim 20, further including:
a first veil positioned between the first skin and the fluid conduit; and

a second veil positioned between the second skin and the fluid conduit.

23.  The panel of claim 21, wherein the veil visually screens the fluid conduit and

provides sound deadening.

24.  The panel of claim 22, wherein the veils visually screen the fluid conduit and

provide sound deadening.
25.  The panel of claim 21, wherein the fluid conduit is a copper tube that has one of

a circular and an elliptical cross-section, and wherein the first skin is made of sheet

metal and an adhesive extends through the veil to bond the copper tube to the first skin.

-14-
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26.  The panel of claim 22, wherein the fluid conduit is a copper tube that has one of
a circular and an elliptical cross-section, and wherein the first and second skins are
made of sheet metal and an adhesive applied to both sides of the first and second veils

bonds the copper tube to the first and second skins.

27. A radiant panel, comprising:

a first skin including an outer face and an inner face;

a fluid conduit formed in multiple rows, wherein at least a portion of the fluid
conduit is adjacent to the inner face of the first skin;

a second skin including an outer face and an inner face; and

a core material, wherein the core material is positioned between the first and

second skins, and wherein the fluid conduit is positioned between the core material and

the first skin.

28.  The panel of claim 27, wherein the fluid conduit is a copper tube.

29.  The panel of claim 27, wherein the fluid conduit includes a round tube that 1s

inserted into a bracket having one of a round profile and a square profile.

30. The panel of claim 27, wherein a portion of the core material 1s a honeycomb
core and the honeycomb core is one of removed and deformed to receive the fluid

conduit.

31.  The panel of claim 27, wherein the first and second skins are made of at least
one of a wood, a metal, a metal with one of a wood and plastic veneer, a thermally
conductive plastic material, a ceramic material, a natural stone material and a glass

pane.

32. The panel of claim 27, wherein the first skin includes a plurality of spaced

apertures.

33.  The panel of claim 27, wherein the first and second skins include a plurality of

spaced apertures.

-15-
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34.  The panel of claim 32, further including:

a first veil positioned between the inner face of the first skin and the fluid

conduit and the inner face of the first skin and the core material.

35.  The panel of claim 33, further including:

a first veil positioned between the immner face of the first skin and the fluid
conduit and the inner face of the first skin and the core material; and

a second veil positioned between the core material and the inner face of the

second skin.

36. The panel of claim 34, wherein the veil visually screens the fluid conduit and the

core material and provides sound deadening.

37.  The panel of claim 35, wherein the veils visually screen the fluid conduit and the

core material and provide sound deadening.

38.  The panel of claim 27, wherein the fluid conduit is a copper tube that has one of
a circular and an elliptical cross-section and the first and second skins are made of sheet
metal, and wherein an adhesive applied to a first side of the core material and a portion
of the copper tube facing the inner face of the first skin bonds the copper tube and the
core material to the first skin and an adhesive applied to a second side of the core

material facing the inner face of the second skin bonds the core material to the second
skin.

39.  The panel of claim 34, wherein the fluid conduit is a copper tube that has one of
a circular and an elliptical cross-section and the first and second skins are made of sheet
metal, and wherein an adhesive applied to a first side of the core material and a portion
of the copper tube facing the inner face of the first skin extends through the first veil to
bond the copper tube and the core material to the first skin and an adhesive applied to a
second side of the core material facing the inner face of the second skin bonds the core

material to the inner face of the second skin.

-16-
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40. The panel of claim 35, wherein the fluid conduit is a copper tube that has one of
a circular and an elliptical cross-section and the first and second skins are made of sheet
metal, and wherein an adhesive applied to a first side of the core material and a portion
of the copper tube facing the inner face of the first skin extends through the first veil to
bond the copper tube and the core material to the inner face of the first skin, and an
adhesive applied to a second side of the core material facing the inner face of the second
skin extends through the second veil to bond the core material to the inner face of the

second skin.

41.  The panel of claim 27, wherein the core material is one of a honeycomb core, a

foam, a fiberglass and a rockwool.

42. A radiant panel, comprising:

a first skin including an outer face and an inner face;

a second skin including an outer face and an inner face;

a fluid conduit formed in multiple rows, wherein a first portion of the fluid
conduit is adjacent to the inner face of the first skin and a second portion of fluid
conduit is adjacent to the inner face of the second skin; and

a core material positioned between the inner face of the first and second skins,
wherein a portion of the core material is positioned between the rows of the fluid

conduits.

43.  The panel of claim 42, wherein the fluid conduit 1s a copper tube.

44.  The panel of claim 42, wherein the fluid conduit includes a round tube that is

inserted into a bracket having one of a round profile and a square protfile.

45. The panel of claim 42, wherein the first and second skins are made of at least
one of a wood, a metal, a metal with one of a wood and plastic veneer, a thermally
conductive plastic material, a ceramic material, a natural stone material and a glass

pane.

46. The panel of claim 42, wherein the first skin includes a plurality of spaced
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apertures.

47.  The panel of claim 42, wherein the first and second skins include a plurality of

spaced apertures.

48.  The panel of claim 46, further including:
a first veil positioned between the inner face of the first skin and the fluid

conduit and the inner face of the first skin and the core matenal.

49.  The panel of claim 47, further including:

a first veil positioned between the inner face of the first skin and the fluid
conduit and the inner face of the first skin and the core material; and

a second veil positioned between the core material and the inner face of the

second skin.

50. The panel of claim 48, wherein the veil visually screens the fluid conduit and the

core material and provides sound deadening.

51.  The panel of claim 49, wherein the first and second veils visually screen the fluid

conduit and the core material and provide sound deadening.

52.  The panel of claim 42, wherein the fluid conduit i1s a copper tube that has one of
a circular and an elliptical cross-section and the first and second skins are made of sheet
metal, and wherein an adhesive applied to a first side of the core material and copper
tube facing the inner face of the first skin and a second side of the core material and the
copper tube facing the inner face of the second skin bonds the copper tube and the core

material to the first and second skins.

53. The panel of claim 48, wherein the fluid conduit is a copper tube that has one of
a circular and an elliptical cross-section and the first and second skins are made of sheet
metal, and wherein an adhesive applied to a first side of the core material and the copper
tube facing the inner face of the first skin extends through the veil to bond the copper

tube and the core material to the first skin and an adhesive applied to a second side of
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the core material and the copper tube facing the inner face of the second skin bonds the

core material and the copper tube to the inner face of the second skin.

54,  The panel of claim 49, wherein the fluid conduit is a copper tube that has one of
a circular and an elliptical cross-section and the first and second skin are made of sheet
metal, and wherein an adhesive applied to a first side of the core material and the copper
tube facing the inner face of the first skin extends through the first veil to bond the
copper tube and the core material to the inner face of the first skin and an adhesive
applied to a second side of the core material facing the inner face of the second skin
extends through the second veil to bond the core material to the inner face of the second

skin.

55. The panel of claim 42, wherein the core material is one of a honeycomb core, a

foam, a fiberglass and a rockwool.

-19-
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