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(54) ARRAY OF SOLAR COLLECTORS ALSO (52) U.S. CL
FUNCTIONING AS A FENCE CPC ............ F247J 2/245 (2013.01); F24J 2002/241
(2013.01)
(71) Applicant: Steve Catlin, Lake Odessa, MI (US) (57) ARSTRACT
(72) Inventor: Steve Catlin, Lake Odessa, MI (US) A vertical array of concave solar collectors that heat water or
’ ’ other fluids while functioning as a security, privacy, or deco-
rative fence panel. Concave solar collectors are stacked ver-
(21) Appl. No.: 14/188,349 tically 1n a specific orientation and spacing to capture maxi-
mum solar energy and transier that energy to water or fluid
_ transfer medias. A design with a minimum footprint and
(22) Filed: Feb. 24,2014 appearance that compliments a wide range of landscaping
and building plans. A system of water and fluid channels and
pathways molded as a single structure that requires little or no
Publication Classification assembly. A collector array designed to function with or with-
out options including glazing panels and insulation panels.
(51) Int.ClL The solar collector fence panels can be linked together 1n
F24J 2/24 (2006.01) series to form systems of varying size and capacity.
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Solar collector arroy functioning as fence panel

Shown with “Between Post’ mounting option Figure 1
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Solar collector orray functioning as rence panel

Figure ¢
Perspective View ot LCut line A on figure 1
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Solar Lollector Array functioning as rence FPanel
Figue 3
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ARRAY OF SOLAR COLLECTORS ALSO
FUNCTIONING AS A FENCE

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This 1vention relates to the field of decorative
tences, privacy fence panels, security fencing and to the field
ol solar water heating devices. The most typical application 1s
where both privacy, decorative, security fencing 1s required
and the solar heating of water 1s also required. The solar water
heating application may include but not be limited to residen-
t1al hot water assist, swimming pool heating, residential home
heating, commercial and industrial heating and process appli-
cations.

Current Art and Technology

[0002] Fences are used for decoration, borders, contain-
ment, security, and privacy and are constructed from wood,
iron, steel, rocks, concrete, various plastics and other mate-
rials. Each of these matenials and construction types has
advantages and disadvantages. Due to reasons including cost,
difficulty of construction, life cycle, maintenance, and
appearance plastic fencing has been growing in popularity.
Fences made from plastic materials offer major advantages in
maintenance, appearance, and cost. Solar water heating tech-
nology mvolves a wide range of collector varieties, typically
the current devices are fabricated from many pieces and sub
assemblies which are complicated, fragile, and expensive,
and are mounted on roofs, fences, or 1n more open areas.

Problems with Current Art

[0003] A major concern and limiting factor in plastic fenc-
ing design 1s expansion and contraction due to temperature
changes, which has limited design options. Because of these
concerns most plastic fence and wall panels currently on the
market are fabricated from numerous pieces that are loosely
assembled by fitting pieces and subassemblies 1nto slots and
groves, which allow for movement created by expansion and
contraction.

[0004] Current products on the market require fabrication
methods and designs that avoid the problems of expansion
and contraction, these methods and designs greatly limit the
esthetic and structural choices available. Current products on
the market allow a limited number of methods for attaching,
panels to the posts, columns, or walls they are attached to.
Current products on the market involve numerous parts the
must be mventoried and grouped 1nto subassemblies before
fabrication. Products on the market currently involve many
precise steps during installation.

[0005] The multi piece fabricated designs and methods cur-
rently 1n use are inefficient due to multiple steps of manufac-
ture and complicated assembly, which adds to time required
and total cost of an installation. These current designs require
numerous and exacting steps of installation, and they require
skilled and experienced installers and along with numerous
parts that involve significant installation time and cost. For do
it yoursell installation the time 1s much longer and quality 1s
a challenge and major concern. The fact that some fence
types, for example privacy fence panels must be fabricated
after the plastic boards are extruded creates a major and costly
step 1n the construction of a fence.
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[0006] Currently the problems created by expansion and
contraction encountered when large plastic panels exposed to
temperature changes are dealt with 1n several ways. The most
typical 1s to create large panels such as privacy fence panels
by assembling a number of smaller pieces that are fit together
loosely with many seams that can accept the expansion and
contraction. Another method is to let each end of a panel tloat
1in a grove 1n a post without being actually fastened to the post.
When under pressure of wind or other forces current panels
can bow to an extent that the end of the panel can come out of
the slot 1n the post which keeps the panel 1n place. These
design and assembly methods also result 1n panels loose
fitting, rattle when tapped, and are weak and apt to sag due to
the geometry of the construction.

[0007] Current solar heating collector arrays and panels are
available 1n many styles and are designed for function which
leaves much to be desired as to being a good fit with land-
scaping and design esthetics.

How this Invention Improves on Current Art

[0008] Inconsidering both the fencing and the solar collec-
tor functions this invention removes those design restrictions,
and allows a much wider range of construction methods,
esthetic design options and many better-suited manufacturing
methods to be used.

[0009] This invention allows the fence panel collector array
combination to be securely attached to fence posts or wall to
which they are mounted and to be mounted 1n a vertical
orientation such as a typical fence. This invention allows
many options imncluding the manufacture of large one-piece
tence and wall panels that offer many advantages over current
products on the market that require an extensive amount of
assembly.

[0010] This invention eliminates the design and manufac-
ture of the many parts currently required to fabricate a fence
panel and a solar collector panel.

[0011] This invention can be incorporated into many dif-
terent methods of attaching panels to posts, walls, or other
supports. This invention allows fence/collector panels, espe-
cially larger panels, to be molded as single units. Current
designs require various amounts of fabrication 1n the field
during installation. This mvention eliminates much of the
field fabrication and installation required by current products.
The most suitable manufacturing methods involve a front and
a back panel being molded and fused together 1in one step to
form all major elements of the invention, which greatly
reduces the number of parts, inventory required, and assem-
bly mvolved in current designs. This mvention also greatly
simplifies the steps required for installation.

[0012] This system improves on other approaches by low-
ering the overall cost, simplifying the manufacturing process,
simplifying the installation process, being stronger and able
to avoid damage due to various hazards, and providing
esthetic appearances that it well with many more building
and landscaping designs.

[0013] The mvention allows for the manufacture of large
one-piece fence solar collector panels to be molded from
various materials including various plastics. The solar collec-
tor aspect of the mvention requires only connecting hose or
pipe to the inlet and outlet ports of each panel and then to the
desired circulating and storage systems. The fence panel solar
collectors can be connected 1n series to whatever extent 1s
desired for a particular installation. Any other assembly 1s
dependent upon the intended uses of the heated water or other



US 2015/0241090 Al

fluid. The invention allows the manufacture of panels that are
stronger than most plastic fence panels currently on the mar-
ket, and more damage resistant than most solar collectors
currently on the market.

SUMMARY OF THE INVENTION

[0014] Thais 1s a repeat of what has already been said

[0015] This invention combines a high functioning privacy
or security fence with a cosmetically pleasing solar collector
array water heater. The invention allows solar heating and
fencing to be pleasingly incorporated into a wide range of
building and landscaping designs. The one-piece design of
the invention reduces manufacturing, installation, and overall

costs of the fence and solar heating arrays being incorporated
into an 1nstallation.

DETAILED DESCRIPTION OF THE INVENTION

[0016] This invention 1s a mechanical system of a number
of concave solar collectors arranged vertically and positioned
to function as a privacy or security fence and solar water or
other fluid heater.

[0017] The elements of the one-piece collector/fence sys-
tem are as follows. Concave collector faces extend horizon-
tally along the fence panel and span between the fence posts.
The concave collector faces are positioned at an angle to
create a situation 1n which the sun’s rays strike the arc of the
collector at various angles during the day. Some areas of the
concave collector surfaces will absorb the sun’s rays at the
most optimum angle while other areas will absorb rays at
somewhat less than optimum angles. As the sun moves this
will remain the case only the areas of optimum and less than
optimum angle will be at different locations on the concave
collector faces of the panel. The upper area of the concave
collector faces will receive the sun’s rays at a 90 degree, or
most efficient angel when sunis 15 degrees above the horizon.
The lower area of the concave collector faces will receive the
sun’s rays at a 90 degree, or most efficient angel when sun 1s
65 degrees above the horizon.

[0018] Areas between the top and bottom of the concave
collector will recerve the sun’s rays at a 90 degree, or most
cificient angel when suni1s between 15 degrees and 65 degrees
above the horizon. The concave collector faces will be of a

color that best absorbs the sun’s rays such as non-retlective
black.

[0019] The concave collector face forms the front of the
water or fluid channels and the back wall of collector array
forms the back part of the water channel, determines the
volume and shape of the water or media channels. The back
wall also forms parts of the support beams that are necessary
to the array.

[0020] The water/media channels are the paths through
which water or other media travel through the collector
directly behind the concave solar collector faces which 1s
where the water or other media absorbs heat. The water chan-
nels are the paths created by the front of the concave collec-
tors faces and the collector channel back wall along with the
connector and vertical channels.

[0021] The water channels are positioned one on top of the
other and are separated by separation areas, and at either end
of the water/media channel, a connector channel connects
cach water/media channel with the water channel above on
one end and water channel below at the other end. The con-
nector channels direct water or media to travel right across
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one water channel then flow down through the connector
channel to the water channel below, and flow left across the
water channel, and so on. These connector channels direct the
flow of water or other fluid to cross right to left and ledt to right
through the total of concave collector channels collecting
more heat.

[0022] The separation areas are designed into the imnvention
and are located at the places where the front and rear walls or
parts ol the collector jo1n together to create the water or media
channels, connector channels, vertical channels, mounting
areas, and structural beams of the collector.

[0023] The mounting areas are located at the right and left
sides of collector/fence panel and are the areas that are
attached to fence posts, poles or columns when installing the
panels. Several mounting options are well suited and can be
incorporated into the collector panel system.

[0024] The vertical channel 1s located at either end of the
invention and 1s a pathway that directs water or media from
the bottom of the collector array to the water/media channel
behind the top concave collector face. This allows both the
inlet and outlet points for the water or media to be located at
the bottom of the collector array when that 1s the pretferred
water or media path.

[0025] Horzontal and vertical support beams are into the
invention as integral elements of the design that add support
and rigidity to the collector panel system.

[0026] A mounting recess in molded into the invention for
mounting a glazing panel and 1s a ledge that runs across the
top, bottom, and both sides of the front of the collector array.
The ledge allows the glazing to be recessed 1nto the array and
allow for secure and easy mounting.

[0027] A mounting recess for mounting an insulation panel
1s molded 1nto the invention and 1s a ledge that runs across the
top, bottom, and both sides of the rear side of the collector
array. The ledge allows the insulation panel to be recessed
into the array and allow for secure and easy mounting.
[0028] An acrvlic, glass, or other clear glazing panel 1s an
option that can be installed to the front of the collector array
to 1ncrease efficiency and extend the operating period of the
collector array. The front glazing will also protect the concave
collector faces from damage, keep them cleaner, and change
the esthetic appearance of the collector array.

[0029] Aninsulation panel can be 1nstalled to the rear of the
collector array this 1s an option that can be added to the
invention to increase elficiency and extend the operating
period of the collector array. The msulation panel will also
protect the collector from damage, keep it cleaner, and change
the esthetic appearance of the collector array.

THE ELEMENTS OF THE INVENTION

[0030] The numbers preceding the elements necessary to
the mvention are referenced to their numbers in the drawings
associated with and included in this application.

[0031] 1) Concave collector face

[0032] 2) Back wall of the panel

[0033] 3) Water/media channel

[0034] 4) Connector channels

[0035] 5) Separation areas

[0036] 6) Mounting areas

[0037] 7) Vertical channel

[0038] 8) Support beams

[0039] 9) Mounting recess for glazing panel
[0040] 10) Mounting recess for insulation panel
[0041] 11) Inlet and outlet
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[0042] 12) Front wall of the structure
[0043] 13) Back wall of the structure

THE ELEMENTS OF THE INVENTION AND
THEIR RELATIONSHIP TO EACH OTHER

[0044]

[0045] A “Concave collector face™ 1s labeled element 1) 1n
FI1G. 1, FIG. 3, and FIG. 3, Concave collector faces extend
horizontally along the fence panel and span between the fence
posts. The concave collector faces are positioned at an angle
to create a situation 1n which the sun’s rays strike the arc of the
collector at various angles during the day. Some areas of the
concave collector surfaces will absorb the sun’s rays at the
most optimum angle while other areas will absorb rays at
somewhat less than optimum angles. As the sun moves this
will remain the case only the areas of optimum and less than
optimum angle will be at different locations on the concave
collector faces of the panel. The upper area of the concave
collector faces will receive the sun’s rays at a 90 degree, or
most efficient angel when sun1s 10 degrees above the horizon.
The lower area of the concave collector faces will receive the
sun’s rays at a 90 degree, or most ellicient angel when sun 1s
70 degrees above the horizon. Areas between the top and
bottom of the concave collector will recerve the sun’s rays at
a 90 degree, or most efficient angel when sun 1s between 10
degrees and 70 degrees above the horizon. The concave col-
lector faces will be of a color that best absorbs the sun’s rays
such as non-retlective black.

[0046] 2) Back Wall of the Collector Array, Element 2)

[0047] An “Back wall of the collector array” labeled ele-
ment 2) 1n FIG. 1, FIG. 2, and FIG. 3, forms the back part of
the water channel, determines the volume and shape of the
water or media channels. The Back wall of the collector array
also forms parts of the support beams that are necessary to the
array.

[0048] 3) Water/Media Channels, Element 3)

[0049] Water/media channels labeled element 3) FIG. 1,
FIG. 2, and FIG. 3, are the paths through which water or other
media travel right to left and left to right through the solar
collector fence panel. The water/media channels are the paths
created by the front of the concave collectors faces and the
collector channel back wall along with the connector and
vertical channels.

1) Concave Collector Face, Element 1)

[0050] 4) Connector Channels, Element 4)
[0051] The “Connector channels™ labeled element 4) 1n

FI1G. 1, FIG. 2, and FIG. 3 connect each water/media channel
behind the concave collector faces with the water/media
channels of the collector faces above and below that channel.
Any given water/media channel will connect to a connector
channel on one end going up to the water/media channel
above, and another connector channel on the opposite end
going down to the water/ media channel below.

[0052] The connector channels allow water or media to
travel right and left and left to right across the collector, as it
1s absorbing heat.

[0053]

[0054] The “Separations areas” labeled element 5) 1n FIG.
1, FIG. 2, and FIG. 3, The separation areas are the places
where the front and rear walls or parts of the collector join
together to create the water or media channels, connector
channels, vertical channels, mounting areas, and structural
beams of the collector.

5) Separations Areas, Element 3)
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[0055] 6) Mounting Areas, Element 6)

[0056] The “Mounting areas” labeled element 6) in FIG. 1,
FIG. 2, and FIG. 3

[0057] The mounting areas are located at the right and left
sides of collector/fence panel and are the areas that attach to
the fence posts or poles. Several mounting options are well
suited and can be incorporated into the collector panel sys-

tem.
[0058] 7) Vertical Channel, Element 7)

[0059] The “Vertical channel” labeled element 7) 1n FIG. 1,
FIG. 2, and FIG. 3

[0060] The vertical channel directs water or media from the
bottom of the collector array to the water/media channel
behind the upper most concave collector face. This allows
both the inlet and outlet points for the water or media to be
located at the bottom of the collector array when that 1s the
preferred water or media path.

[0061] 8) Support Beams, Element 8)

[0062] The “Support beams™ labeled element 8) 1n FIG. 1,
FIG. 2, and FIG. 3

[0063] Horizontal and vertical support beams are integral
clements of the design that add support and rigidity to the
overall collector panel system.

[0064] 9) Mounting Recess for Glazing Panel, Element 9)
[0065] The “Mounting recess for glazing panel” labeled

clement 9) 1n FIG. 1, FIG. 2, and FIG. 3 1s a recess for

mounting a glazing panel 1s a ledge that runs across the top,
bottom, and both sides of the front of the collector array. The
ledge allows the glazing to be recessed into the array and
allow for secure and easy mounting.

[0066] 10)Mounting Recess for Insulation Panel, Element
10)
[0067] The “Mounting recess for insulation panel” labeled

clement 10) 1n FIG. 1, FIG. 2, and FIG. 3 15 a recess for
mounting a insulation panel 1s a ledge that runs across the top,
bottom, and both sides of the front of the collector array. The
ledge allows the 1insulation panel to be recessed nto the array
and allow for secure and easy mounting.

[0068] 11) Inlet/Outlet, Element 11)

[0069] The “Inlet/outlet” labeled element 11) 1n, FIG. 1,
FIG. 2, and FIG. 3, are positioned one each at the bottom end
of the vertical channel and one each at the end of the bottom
most water/media channel, opposite the connector channel
allowing water or fluid to enter or exit the panel at these
orifices. Water or other fluids can flow either by entering at the
lower end of the vertical channel and exiting at the bottom
most water/media channel, or in the opposite direction.

[0070] 12) Front Wall of the Structure, Element 12)

[0071] The “Front wall of the structure” labeled element
12) in FIG. 1, FIG. 2, and FIG. 3 1s a formed panel which
forms the front side of the concave solar collector face—
clement 1), the front side of the water/media channel—ele-
ment 3), the connector channels—element 4), the separation
areas—<element 5), the vertical channel—element 7), the sup-
port beams—element 8), the mounting arecas—element 6),
and creates the rigidity and strength of the invention.

[0072] 13) Rear Wall of the Structure, Element 13)

[0073] The “Rear wall of the structure” labeled element 13)
in FI1G. 1, FIG. 2, and FIG. 3, 1s a formed panel which mates
with the front wall of the structure to form the back side of the
water/media channel—element 3), the connector channels—
clement 4), the separation arcas—element 5), the vertical
channel—element 7), the support beams—element 8), and
creates the rigidity and strength of the mnvention.
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How the Invention 1s Applied and Used

[0074] In the solar collector water heating element of the
invention water or other tluid picks up heat as i1t runs horizon-
tally through the channels behind the concave collector faces.
The concave collector faces run right and left across the
collector fence panel. Each horizontal channel 1s connected
by vertical connector channels at both ends, the connector on
one end going to the concave collector above and the other
end connecting to the concave collector channel below. This
creates a water tlow pattern alternating right to left behind one
concave collector and left to right 1n the concave collectors
above and below. The water or other fluid travels side to side
behind each of the concave collector faces absorbing heat all
along the way. A vertical channel at one side of the collector
panel assembly routes water or tluid from the bottom of the
panel assembly to or from the water channel behind the top
concave collector face, depending on the desired direction of
flow. Collector/fence panels can be used individually or
linked 1n series to form large systems. The concave collector
channels within the structure are positioned in a vertical
stacked arrangement, which allows sunlight to strike the con-
cave collector faces to the desired extent.

[0075] The vertical arrangement of the collector faces, con-
nector channels, vertical channel and other elements of the
invention can be arranged to in total be of a height or width
that functions as a decorative, privacy, or other type of fence.
The solar collector array fence panels can be used to heat
water or other fluids while functioning as security fencing
around pools, privacy fencing around residential housing,
decorative fencing, and many other fencing and water heating
applications. The invention functions as a privacy fence, a
security fence, and as a decorative fence 1n wide range of
application from residential to commercial and industrial.

How the Invention 1s Made

[0076] The one-piece molded collector/fence panel system
can be manufactured using several methods. One of the most
suitable 1s twin sheet thermoforming, which 1mvolves simul-
taneously forming two plastic sheets with a female mold of
two or more parts. The sheets are formed together while they
are still hot enough to fuse together wherever they touch. This
allows making the hollow channels and support beams nec-
essary 1n this design. After forming the exterior, edges are
trimmed along whatever lines are required.

[0077] Other suitable methods depending on material
requirements 1nclude blow molding, pressure forming, rota-
tional molding, and other methods that may able to create the
front, back, or both panels. Additional methods may be used
to manufacture the panels including injection, compression,
reaction, RIM, spray up, or lay-up molding or various meth-
ods of stamping, may also be used but may require extra steps
ol joiming the front and back of the array after they are formed.

[0078] Once the mold(s) are built manufacturing consists
of running mold cycles, what trimming may or may not be
needed, attaching threads, nipples, or other suitable transition
fittings to the inlet and outlet orifices, and packaging onto
pallets.

[0079] The fence panels or sections will go from the mold-
ing cell onto pallets and on to distribution, retail locations, or
10b sites.

[0080] A suitable material 1s high-density polyethylene.
PVC and abs are also suitable for this imvention along with
other materials that may be chosen for particular applications
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with regard for cost, appearance, resistance to weather ele-
ments and other factors. The mvention can also be stamped
from sheet metal, or made of fiberglass. There are many
plastic formulations available with many new plastic materi-
als coming on the market each year and many of those new
materials would likely be suitable. The collector array panel
system may also be incorporated into fabricated panels or
walls by use of fasteners, welding, adhesives or other means.

FElements that are Essential to the Invention

[0081] Several elements of the Array of solar collector pan-
¢ls functioning as a fence mnvention are essential to 1t”s struc-
ture and function, those include,

[0082] Flements necessary to the system
[0083] 1) front wall of the structure
[0084] 2) back wall of the structure
[0085] 3) concave collector faces

[0086] 4) water/media channels

[0087] 5) connector channels

[0088] 6) separation areas

[0089] 7) mounting areas

[0090] 8) support beams

[0091] 9) inlet outlet orifices

FElements that are not Essential to the Invention

[0092] 10) vertical channel

[0093] 11) mounting recess for glazing panel

[0094] 12) mounting recess for msulation panel

[0095] 13) Acrylic, glass, or other glazing materials shield-

ing the front side of the concave collector array.

[0096] 14) An insulation panel mounted to the back side of
the unit.
How to Use the Invention
[0097] The solar collector/fence/wall system 1s designed to

heat water or other media by absorbing the sun’s rays, while
also Tunctioming as a security, privacy, or decorative fence.
The system 1s also designed to mount on the exterior walls of
buildings to supply hot water or other media while acting as
the decorative and functional exterior surface of the building.
[0098] The solar collector/fence/wall system 1s designed to
stand alone or be incorporated into fence or wall panel sys-
tems and 1s well suited to a wide variety of other applications.
[0099] A number of options including glazing and 1nsula-
tion can be added to extend the efficiency and seasonal oper-
ating range of the overall system.

[0100] Applications for solar collector/fence and wall
panel system include swimming pool—heater/fences, pri-
vacy fences, residential and commercial properties, gardens,
it also applies to decorative fences, to livestock fences for
amimal containment and heating, and for many other fencing
applications.

[0101] The solar collector/fence and wall panel system can
be mounted to the exterior of building walls to supply hot
water or other media, additional insulation, a very modernis-
tic appearance, and to display the earth friendly design of the
building.

[0102] FEach panel section has an inlet and an outlet hose
connection, which can be connected to a water or fluid storage
tank, swimming pool, head exchanger or other mechanism
that will make use of the heat collected by the solar collector
arrays 1n the panel. The collector array fence panels may be
incorporated into systems of many configurations, ranging
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from manually operated to highly advanced computer con-
trolled systems. The collector array fence panels may be used
as individual units or connected 1n series to form a collector
bank, or banks of whatever size a particular installation may
require.

DESCRIPTION OF DRAWINGS

[0103] DESCRIPTION OF DRAWING 1,

[0104] A front, top, and end view at cut line A of a solar
collector array fence panel with a between the post mounting
option. The end view at the cut line A 1llustrates the collector
faces and the water or tluid channel.

[0105] DESCRIPTION OF DRAWING 2,

[0106] A perspective view of a solar collector array fence
panel at cut line A. This drawing 1llustrates the orientation of
various elements of the invention in particular the concave
solar collector faces.

[0107] DESCRIPTION OF DRAWING 3,

[0108] A close up perspective end view of a solar collector
array fence panel at vertical cutline A on FIG. 1. This drawing
illustrates the water or fluid channel behind the concave col-

lector face and the support beams.

DETAILED DESCRIPTIONS OF DRAWINGS

Detailed Description of Drawing—FIG. 1

[0109] A {front, top, and end view at cut line A of a solar
collector array fence panel with a between the post mounting
option. The end view at the cut line A 1llustrates the collector
faces and the water or fluid channel. The concave collector
faces element 1) are the areas of the absorb sun rays, that
energy 1s transierred to the water or fluid moving through the
water or other media flowing through the water/media chan-
nel, element 3) located directly behind the concave collector
face.

[0110] The water/media channel 1s formed by and defined

by the concave collector in the front and the back wall panel,
clement 2) which 1s the back side of the water/media channel.

[0111] Each horizontal water/media channel 1s connected
to other water/media channels by connector channels, ele-
ment 4). The Connector channels, element 4) are located at
both ends of each water/media channel, with the connector on
one end going to the concave collector above and the connec-
tor located at the other end connecting to the concave collec-
tor channel below. This creates a water or tluid flow pattern
alternating right to left behind one concave collector and left
to right 1n the concave collectors above and below. The water
or other tluid travels side to side behind each of the concave
collector faces absorbing heat all along the way. The separa-
tion areas, element 5) are the areas where the front and rear of
the invention meet and are joined to form the hollow cham-
bers including the water/media channels—element 3), the
connector channels—element 4), the vertical channel—ele-
ment 7), the support beams—element 8), the separation areas
also help create the nigidity of the overall structure. The
mounting arecas—element 6) are the areas at either end of the
invention that come in contact with, and would be secured to
the posts or columns that support the mvention when it 1s
installed. The vertical channel-—element 7) 1s a hollow cham-
ber located at one end of the invention and runs from the upper
most water/media channel to the bottom of the structure. The
vertical channel will have an orifice at or near 1ts bottom point
to which an inlet or outlet hose allowing the invention to be
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connected to the rest of the system. The support beams—
clement 8), are hollow chambers located at the top and bottom
of the structure, between each concave collector face—ele-
ment 1), and at each end of the invention. The geometry of the
design of the support beams 1s such that they provide support
and rigidity to the structure of the invention.

[0112] Themounting recess for glazing panel—element 9),
1s a shape designed into the form of the invention, and extends
across the top, bottom, and both ends of the structure of the
invention to completely encompass the perimeter of the con-
cave collector faces. The mounting recess for glazing panel 1s
intended to provide a secure area 1n which to mount a glazing
panel of glass, acrylic, plastic, or other suitably clear panel to
the front side of the invention. The intention of a glazing panel
1s to 1ncrease the efliciency of the collector under less opti-
mum weather and temperatures conditions, and to help keep
the concave collector faces clean of dust and debris.

[0113] The Mounting recess for glazing panel—element 9)
will include a face that 1s parallel to a plane that 1s parallel to
the front plane of the structure of the invention and 1s %4 to 2
inches wide and extends across the top, bottom, and both ends
of the structure of the invention to completely encompass the
perimeter of the total of the concave collector faces—element
1).

[0114] The Mounting recess for glazing panel—element 9)
will include a face that 1s perpendicular to a plane that 1s
parallel to the front plane of the structure of the invention and
1s a minimum of % inches wide and extends across the top,
bottom, and both ends of the structure of the invention to
completely encompass the perimeter of the total of the con-
cave collector faces—element 1).

[0115] The mounting recess for insulation panel—element
10), 1s a shape designed into the form of the invention, and
extends across the top, bottom, and both ends of the structure
of the invention to completely encompass the perimeter back
side of the invention. The mounting recess for insulation
panel 1s intended to provide a secure area 1n which to mount
an insulation panel of insulating material to the back side of
the invention. The mtention of a insulation panel 1s to increase
the efficiency of the collector under less optimum weather
and temperatures conditions, and to help keep the invention
clean of dust and debris. The Mounting recess for mnsulation
panel—element 10) will include a face that 1s parallel to a
plane that 1s parallel to the front plane of the structure of the
invention and 1s %4 to 2 inches wide and extends across the
top, bottom, and both ends of the structure of the invention to
completely encompass the perimeter of the total of the back
side of the concave collector faces—element 1).

[0116] The Mounting recess for insulation panel—element
9) will include a face that 1s perpendicular to a plane that 1s
parallel to the front plane of the structure of the invention and
1s a minimum of % inches wide and extends across the top,
bottom, and both ends of the structure of the invention to
completely encompass the perimeter of the total of the back
side of the concave collector faces—element 1).

[0117] Inlet and outlet—element 11) are orifices which are
the entry and exit points for water or other fluids coming nto
and exiting the imvention. One of the orifices shall be located
on the bottom most concave collector face and at the end of
that concave collector face that shall not have a connector
channel—element 4). This orifice will allow the introduction
of water or other fluid into or out of the water/media channel
chain behind the concave collector face. One of the orifices
shall be located at or near the bottom of the vertical channel—
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clement 7), which will mntroduce water or other fluid 1nto or
out of the water/media channel behind the upper most con-
cave collector face and at the end of that concave collector
face that shall not have a connector channel—element 4).

Detailed Description of Drawing—FIG. 2

[0118] A perspective view at cut line A of a solar collector
array fence panel. This drawing 1llustrates the water media
channels—element 3) by looking at the cut off, the water/
media channels are revealed as narrow channels directly
behind the concave collector faces—<element 1). The angle
and onentation of the concave solar collector faces are also
illustrated 1n this view, with the position of the concave solar
collector faces—element 1) being 1n the 6:00 to 9:00 O clock
position when using a clock reference. The ledge that 1s the
mounting recess for glazing panel—element 9) 1s shown
along the top, bottom and end of the structure forming a recess
that positions the glazing panel.

Detailed Description of Drawing—FIG. 3

[0119] A close up perspective view at cut line A of a solar
collector array fence panel. This drawing illustrates the sepa-
ration areas—element 5) where the front and rear panels or
essentially the two main parts of the collector structure are
tused together. The fused areas form the support beams—
clement 8) that support and make ridged the overall collector
structure. The fused areas also form the water/media chan-
nels—element 3), the connector channels—element 4), the
vertical channel—element 7), and define the mounting sur-
faces—element 6).

CITED PATENTS

Title

U.S. Pat. No. 4,346,695 A
filing date Feb. 14, 1980
publishing date Aug. 31, 1982
applicant George Kitzmiller

Title Solar fluid heater and applications for the same
U.S. Pat. No. 8,333,185 B1

filing date Nov. 25, 2009
publishing date Dec. 18, 2012
applicant Richard Lecky Gourley

Title Modular solar fence system
Number US20100288264 Al

filing date Apr. 5, 2010
publishing date Nov. 18, 2010
[0134] applicant Zheng Zhang
[0135] Title Combination fence and solar heater for swim-
ming pools
[0136] U.S. Pat. No. 4,280,477 A
[0137] filing date Jan. 24, 1980
[0138] publishing date Jul. 28, 1981
[0139] applicant David L. Divine
[0140] TTitle Solar fence
[0141] Number US20110146668 Al
[0142] filing date Dec. 18, 2009
[0143] publishing date Jun. 23, 2011

[0144] applicant Raymond Saluccio
[0145] Title Low cost, low pressure, solar heated fence
surrounding a swimming pool

[0146] U.S. Pat. No. 4,381,763 A
[0147] {iling date Jul. 27, 1981
[0148] publishing date May 3, 1983

10120]
[0121]
[0122]
[0123]
[0124]
[0125]
10126]
10127]
[0128]
[0129]
[0130]
[0131]
[0132]
[0133]

10149]
[0150]
[0151]
10152]
[0153]
[0154]
[0155]
[0156]
[0157]
[0158]
[0159]
10160]
[0161]
10162]
10163]
[0164]
10165]

Aug. 27,2015

applicant Karl H. Kahl

Title Solar heater

U.S. Pat. No. 8555872 B2
filing date Mar. 4, 2011
publishing date Oct. 15, 2013

applicant John Allan Dolphin, Allan Gary Finney

Title Molded decorative fence panel

Number W0O2007047968 A2 PCT/US2006/041112

filing date Oct. 20, 2006
publishing date Apr. 26, 2007
applicant John A Johnson, 5 More

Title Plastic privacy fence

U.S. Pat. No. 6637728 B2 U.S. Ser. No. 09/892,522

filing date Jun. 28, 2001
publishing date Oct. 28, 2003

applicant Fredrick M. Pettit, Laurie D. Higgins
Title Solar heating panel fabricated from multi-wall

plastic sheets

10166]
10167]
[0168]
10169]
[0170]

Number EP2014999 A2
filing date Mar. 11, 2008
publishing date Jan. 14, 2009

applicant Guenter Schaefer

Title Solar panel with a translucent multi-walled

sheet for heating

10171]
10172]
[0173]
[0174]
[0175]
[0176]
10177]
[0178]
10179]
[0180]
[0181]
[0182]
[0183]
[0184]
[0185]
[0186]
[0187]
[0188]
[0189]
[0190]
[0191]
10192]
10193]
10194]
[0195]
10196]
10197]
[0198]
10199]
10200]

10201]

a circulating fluid

Number US20070186922 Al
filing date Jan. 277, 2006
publishing date Aug. 16, 2007
applicant Schaefer Guenter
Title Solar heat collector panel
U.S. Pat. No. 3995615 A

filing date Jul. 11, 1975
publishing date Dec. 7, 1976
applicant Edward J. Hojnowski
Title Solar energy heater

U.S. Pat. No. 4,085,728 A
filing date Aug. 16, 1976
publishing date Apr. 25, 1978
applicant Sigirnd A. Tomchak
Title Solar collector for heating a flmid
U.S. Pat. No. 4,224,927 A
filing date Aug. 30, 1978
publishing date Sep. 30, 1980
applicant Pandit G. Patil

Title Solar collector
U.S. Pat. No. 4,249,519 A

filing date Apr. 16, 1979
publishing date Feb. 10, 1981
applicant Marco A. Martinez

Title Solar heating panel
U.S. Pat. No. 4,141,341 A

filing date Apr. 4, 1977
publishing date Feb. 27, 1979
applicant Arden T. Eby

Title Solar Energy Converter and Method for Con-

verting Solar Energy

10202]
10203]
10204]
[0205]

Number US20110088753 Al

filing date Oct. 15, 2010
publishing date Apr. 21, 2011

applicant Ralph B. Ahlgren, Klaus Petry, A. Michael
Flores

1. A mechanical structure and system that functions as an

array ol solar collector water heaters while also functioning as
a privacy, security, or decorative fence panel, comprising



US 2015/0241090 Al

concave collector faces, a front wall of the panel, a back wall
ol panel, water/media channels, connector channels, separa-
tion areas, mounting areas, a vertical channel, support beams,
a mounting recess for glazing panel, a mounting recess for
insulation panel, a front glazing panel, a rear insulation panel,
and 1nlet outlet orifices, which together allow circulating
water or other media to be heated by solar radiation while the
solar collector array fence panel functions as cosmetically
attractive privacy, security, or decorative fence.

2. A mechanical structure and system that functions as an
array of solar collector water heaters while also functioning as
a privacy, security, or decorative fence panel, 1n accordance
with claim 1), wherein concave solar collector faces extend
horizontally across the width of the solar collector and are
arcs ol 90 degrees which are positioned to absorb solar radia-
tion and transfer that resulting heat to water or other media
flowing against the back side of the concave solar collector
faces, and the concave solar collector faces are positioned one
atop the other 1n a vertical pattern, and when viewed as a cross
section end view, the arcs of the concave solar collector faces
cach extend from 180 degrees to 270 degrees with the orien-
tation of 0 degrees being straight up, and the concave solar
collector faces are positioned such that the sun’s rays strike
the arc of the concave collectors at various angles throughout
the day, and the upper area of the concave collector face arcs
will receive the sun’s rays at a most efficient angle when the
sun 1s 15 degrees above the horizon and the lower area of the
concave collector faces will recetve the sun’s rays at the most
cificient angle being when sun 1s 55 degrees above the hori-
zon and the arc dictates that as the sun moves certain areas of
the concave solar collector face will recerve optimum angle of
sun light and other locations on the concave collector faces
will receive less than optimum angle of sun light, and the
concave collector faces will be of a color that best absorbs the
sun’s rays such as non-reflective black.

3. A mechanical structure and system that functions as an
array of solar collector water heaters while also functioning as
a privacy, security, or decorative fence panel wherein concave
solar collector faces 1n accordance with claim 2), are arcs of
90 degrees and the radius of the arcs does not aifect the design
and function of the invention, and the radius of the arc of the
concave solar collector faces may be of any length as such
radn affect only the physical front to back dimension of the
overall structure and the volume and capacity or the collector,
and the relative position of the concave solar collector faces 1s
positioned vertically one atop the other, and when looking
from an end view each arc 1s positioned between 6:00 and
9:00 when using a clock example for reference, and the arcs
may be mirror reversed to a 3:00 to 6:00 O clock ornientation,
and 1t 1s not necessary that all concave solar collector faces 1n
a given panel array be of the same radius and 1n some
instances 1t may be an advantage that an array contain solar
collector faces of various arc radii.

4. A mechanical structure and system that functions as an
array of solar collector water heaters while also functioning as
a privacy, security, or decorative fence panel, in accordance
with claim 1), wherein separation areas are located on the
tront side of the structure and the rear side of the structure and
are 1n part the areas where the front panel of the structure and
the rear panel of the structure are fused or fastened together to
form the entire structure of the invention, and the concave
solar collector faces shall be positioned 1n a stacked orienta-
tion directly above one and the next, and are separated by a
distance which i1s defined as the lower most edge of a front
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side separation area, and shall be above the upper most edge
of the concave solar collector face below, and that vertical
distance separating those shall equal not less than 19% of the
total vertical height of one concave solar collector face.

5. A mechanical structure and system that functions as an
array of solar collector water heaters while also functioning as
a privacy, security, or decorative fence panel, 1n accordance
with claim 1), wherein water/media channels are located
directly behind the concave collector faces, and when filled
with water or other media that water or other media will tlow
directly behind and 1n direct contact with rear of the concave
collector face, and will absorb head from that collector face.

6. A mechanical structure and system that functions as an
array of solar collector water heaters while also functioning as
a privacy, security, or decorative fence panel, 1n accordance
with claim 1), wherein connector channels are located at each
end of the water/media channels with one of the connector
channels directing or receiving water or fluid from the water/
media channel above and the other connector channel direct-
ing or receiving water or fluid from the water/media channel
below, excepting the top and bottom water/media channel,
and which will 1n effect connect the water/media channels 1n
series allowing the water or media being heated to tlow
through all water/media channels contained 1n the mvention,
and the connector channels shall be sized and shaped to
accept the volume of and to not constrict or impede the flow
of water or media through the entire system of water/media
channels, or the connector channels.

7. A mechanical structure and system that functions as an
array ol solar collector water heaters while also functioning as
a privacy, security, or decorative fence panel, in accordance
with claim 1), wherein mounting areas are located at the right
and left sides of structure of the collector/fence panel and are
the areas that contact and are attached to the fence posts,
poles, supports, or columns to which the collector/fence panel
1s mounted, and mounting areas can contact the post, pole, or
columns at any angle of the front, side, or rear of the post,
pole, or column.

8. A mechanical structure and system that functions as an
array ol solar collector water heaters while also functioning as
a privacy, security, or decorative fence panel, in accordance
with claim 1), wherein a vertical channel will direct water or
media to or from the water/media channel behind the upper-
most concave collector face 1n the structure, and opposite the
connector channel, and to or from the bottom of the collector
array structure thus allowing water or media to enter or exit
the at or near the bottom of the collector fence panel.

9. A mechanical structure and system that functions as an
array ol solar collector water heaters while also functioning as
a privacy, security, or decorative fence panel, in accordance
with claim 1), wherein support beams are hollow chambers
and may be located at the top and bottom of the structure of
the collector fence panel and between each concave solar
collector face, and at each end of the structure along the
mounting areas, and support beams of a size similar to the top
and bottom support beams may be located in the vertical
center, or the horizontal center of the concave solar collector
faces, and the geometry of the support beams will be of a
design and size sulficient to provide strength, support, and
rigidity to the structure 1in whatever the overall size of the
invention shall be as determined by the radius of the arcs of
the concave solar collector faces.

10. A mechanical structure and system that functions as an
array ol solar collector water heaters while also functioning as
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a privacy, security, or decorative fence panel, in accordance
with claim 1), wherein a mounting recess for glazing panel 1s
a shape designed into the form of the mvention consisting of
two plains, one being parallel to the plain of the width and
height of the solar collector fence panel, and the other plain
being at right angle to the first, and this mounting recess for
glazing panel extends across the top, bottom, and up and
down both ends of the structure of the invention to completely
encompass the perimeter of the array of concave collector
faces, and does provide a secure area 1n which to mount a
glazing panel of glass, acrylic, plastic, or other suitably clear
panel to the front side of the ivention to increase the etfi-
ciency of the collector under less optimum weather and tem-
perature conditions, and to help keep the concave collector
faces clean of dust and debris, and the mounting recess for
glazing panel will include a face that 1s parallel to a plane that
1s parallel to the front plane of the structure of the invention
and 1t will be between %4 to 2 inches wide and extends across
the top, bottom, and both ends of the structure of the invention
to completely encompass the perimeter of the total of the
concave collector faces, and the mounting recess for glazing
panel will include a face that 1s perpendicular to a plane that
1s parallel to the front plane of the structure of the invention
and extends a mimnimum of %4 inches out from the plain of the
mounting recess for glazing panel and extends across the top,
bottom, and both ends of the structure of the invention to
completely encompass the perimeter of the total of the con-
cave collector faces.

11. A mechanical structure and system that functions as an
array of solar collector water heaters while also functioning as
a privacy, security, or decorative fence panel, in accordance
with claim 1), wherein a mounting recess for insulation panel
1s a shape designed into the form of the mnvention consisting of
two plains, one being parallel to the plain of the width and
height of the solar collector fence panel, and the other plain
being at right angle to the first, and this mounting recess for
glazing panel extends across the top, bottom, and up and
down both ends of the structure of the invention to completely
encompass the perimeter of the array of concave collector
faces, and does provide a secure area 1n which to mount an
insulating panel to the rear side of the invention to increase the
eificiency of the collector under less optimum weather and
temperature conditions, and to help keep the concave collec-
tor clean of dust and debris, and the mounting recess for
glazing panel will include a face that 1s parallel to a plane that
1s parallel to the front plane of the structure of the invention
and 1t will be between %4 to 2 inches wide and extends across
the top, bottom, and both ends of the structure of the invention
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to completely encompass the perimeter of the total of the
concave collector faces, and the mounting recess for glazing
panel will include a face that 1s perpendicular to a plane that
1s parallel to the rear plane of the structure of the invention and
1s a minimum of Y4 inches wide and extends across the top,
bottom, and both ends of the structure of the invention to
completely encompass the perimeter of the total of the con-
cave collector faces.

12. A mechanical structure and system that functions as an
array ol solar collector water heaters while also functioning as
a privacy, security, or decorative fence panel, in accordance
with claim 1), wherein mlet and outlet orifices are positioned
one each at the bottom end which 1s closest to the ground of
the vertical channel, and one each at the end of the bottom
most water/media channel, and at the end opposite the con-
nector channel allowing water or fluid to enter or exit the
panel at that point.

13. A mechanical structure and system that functions as an
array of solar collector water heaters while also functioning as
a privacy, security, or decorative fence panel, in accordance
with claim 1), wherein the front wall of the panel of the
invention 1s a single panel formed to create the mounting
recess for glazing panel, and the front wall of the panel 1s a
single panel that forms the concave solar collector face, the
front side of the water/media channel, the front side of the
connector channels, the front side of the certain separation
areas, the top and bottom sides of certain separation areas, the
front side of the vertical channel, major portions of the sup-
port beams, major portions of the mounting areas, creates the
nominal front one half of the structure of the invention, and
gives rigidity and strength to the structure of the invention.

14. A mechanical structure and system that functions as an
array of solar collector water heaters while also functioning as
a privacy, security, or decorative fence panel, in accordance
with claim 1), wherein the back wall of the panel of the
invention 1s a single panel formed to create the mounting
recess for msulation panel, and the back wall of the panel
mates with the front wall of the panel to form the back side of
the water/media channels, the back side of the connector
channels, the back side of certain separation areas, the top and
or bottom sides of certain separation areas, the back side of
the vertical channel, major portions of the support beams,
major portions of the mounting areas, creates the nominal rear
one half of the structure of the invention, and when fastened
or Tused to the front wall of the panel those two elements do
form all other major elements of the invention and does give
rigidity and strength to the structure of the invention.
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