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ABSTRACT 
A 3D printed three - dimensional photovoltaic system that 
allows for the absorption of solar energy from various 
angles . The solar structure has a plurality of solar cells in a 
substantially flat 3D polygon solar frame or substantially flat 
mountainous 3D solar frame having an uneven surface and 
a reflective surface positioned underneath the solar frame to 
reflect light . The plurality of solar cells are oriented at 
various angles with respect to said reflective surface . The 
plurality of solar cells are configured to receive sunlight . 
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3D PRINTED THREE - DIMENSIONAL 
PHOTOVOLTAIC MODULE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

tivity of the solar cell surface also significantly impairs 
productivity of the solar panel despite the existing anti 
reflectivity coating techniques to overcome reflectivity 
issues . In addition to space constraints and two - dimensional 
flat panel design , solar panels known in the art pose further 
limitations due to employment of conventional metallic 
contact wires and bus bars inside the solar cells . 

SUMMARY OF INVENTION 

[ 0001 ] This application is a continuation - in - part applica 
tion to U . S . patent Ser . No . 14 / 835 , 578 filed Aug . 25 , 2017 , 
issued as U . S . Pat . No . 9 , 899 , 956 , which claims priority to 
U . S . Provisional Patent application Ser . No . 62 / 041 , 480 filed 
on Aug . 25 , 2014 , U . S . Provisional Patent application Ser . 
No . 62 / 130 , 397 filed on Mar . 9 , 2015 , and U . S . Provisional 
Patent application Ser . No . 62 / 132 , 256 filed on Mar . 12 , 
2015 . The contents of the above referenced applications are 
incorporated by reference into this application in their 
entirety . 

FIELD OF THE INVENTION 
[ 0002 ] The present invention relates generally to solar 
energy devices . More specifically , the present invention is a 
three - dimensional photovoltaic module having a plurality of 
solar cells configured in a flat polygon arrangement , flat 
mountainous polygon or a polyhedron arrangement , wherein 
each of the plurality of solar cells absorbs light from a 
different angle . The present invention relates to 3D printed 
solar energy and to a 3D printed solar frame that is config 
ured to hold a plurality of solar cells . 

BACKGROUND OF THE INVENTION 
[ 0003 ] The sun is the ultimate source of energy , which 
provides the earth with enough solar energy , such that a mere 
fraction of the solar energy if efficiently converted into 
electrical energy will be enough for all human needs . Solar 
energy becomes more and more efficient , with its low 
pollution and is one of the unlimited renewable energy 
resources . It provides an efficient alternative to fossil fuels 
and also a promising long term solution to solving the 
energy crisis . 
[ 0004 ] Solar technologies are broadly characterized as 
either passive solar technology or active solar technology 
depending on the way they capture , convert and distribute 
solar energy . Active solar techniques include the use of 
photovoltaic panels to harness the energy . The light - harvest 
ing process to convert solar energy to electricity comprises 
two key steps that determine the overall efficiency of the 
process , namely i ) light absorption , and ii ) charge collection . 
The solar panels , or photovoltaic cells , industry is growing 
at a high pace with a vast market potential . 
[ 0005 ] Two - dimensional flat solar panels are the com 
monly used panels for solar energy harvesting , these panels 
being found installed on the roofs of both domestic and 
commercial properties . But the two - dimensional panel poses 
certain limitations such as insufficient energy conversion 
due to the relative lack of direct incident light , especially in 
high altitude regions . Light at non - normal angles of inci 
dence impacts the efficiency of the flat solar panel , and this 
is especially apparent not only when considering the sun ' s 
movement during its daily cycle , but also the sun ' s move 
ment during its yearly cycle . 
[ 0006 ] Conventional solar panels comprise lots of small 
solar cells spread over a large area that can work together to 
provide enough power thus consuming vast space rendering 
it difficult to install such solar panels in a variety of 
commercial setups . In addition to space constraints , reflec 

[ 0007 ] Therefore , there exists a need in the art for an 
efficient solar panel design in order to maximize the con 
version of sunlight into electricity . It is an object of the 
present invention to provide a three - dimensional photovol 
taic module that allows for the absorption of solar energy 
from various angles in a three hundred sixty - degree arrange 
ment . The present invention includes a solar structure having 
a plurality of solar cells that are positioned about a solar 
frame in a polyhedron arrangement . Each of the plurality of 
solar cells is two - sided , wherein each of the plurality of solar 
cells absorbs light from the exterior of the solar structure and 
from an interior volume of the solar structure . A concen 
trated photovoltaic lens directs light into and traps light 
within the interior volume . 
[ 0008 ] The solar structure is connected to a base panel unit 
that allows the solar structure to freely rotate in order to cool 
the solar structure and increase the efficiency of the present 
invention . The solar structure is connected to a rotational 
base of the base panel unit , wherein the rotational base is 
magnetically levitated about a magnetic base that allows for 
the rotation of the solar structure . Furthermore , a plurality of 
acoustic levitation modules stabilizes the levitation of the 
rotational base about the magnetic base . A module support 
structure is also provided to allow for the optimal position 
ing of multiple three - dimensional photovoltaic modules . 
[ 0009 ] In other embodiments of the invention , a 3D 
printed three - dimensional solar photovoltaic system is pro 
vided including solar structure including a substantially flat 
3D polygon solar frame having an uneven surface , and a 
plurality of solar cells positioned with the substantially flat 
solar frame ; a reflective surface positioned underneath the 
solar frame , the reflective surface configured to reflect 
sunlight , wherein the plurality of solar cells are oriented at 
various angles with respect to said reflective surface , 
wherein said plurality of solar cells are configured to receive 
sunlight . 

[ 0010 ] In certain embodiments , the solar frame is manu 
factured via a 3D printer . 

[ 0011 ] In certain embodiments , the plurality of solar cells 
are manufactured via a 3D printer . In certain embodiments , 
the entire system is manufactured via a 3D printer . 
[ 0012 ] In certain embodiments , the plurality of solar cells 
are configured to receive sunlight from the top and bottom 
of the photovoltaic system . 
[ 0013 ] In certain embodiments , the solar frame is trans 
parent . 
[ 0014 ] In certain embodiments , the plurality of solar cells 
are two - sided such that the plurality of solar cells are 
configured to receive sunlight both directly from the sun and 
from said reflective surface . 
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[ 0015 ] In certain embodiments , the plurality of solar cells 
are faced back - to - back can be absorbed from the top and 
bottom of design . 
[ 0016 ] In certain embodiments , the solar frame is a lattice . 
[ 0017 ] In certain embodiments , sunlight is configured to 
pass through the lattice structure of the solar frame . 
[ 0018 ] In certain embodiments , the reflective surface is 
selected from a group consisting of a mirror , glass beads , 
reflective paint , ceramic beads , microcrystalline ceramic 
beads , and diamond - studded plate , and combinations 
thereof . 
[ 0019 ] In certain embodiments , each of the plurality of 
solar cells comprises a first photovoltaic cell . 
10020 ] In certain embodiments , the first photovoltaic cell 
comprises a plurality of nanoscale pores and an absorption 
wafer ; and the plurality of nanoscale pores traversing into 
the absorption wafer . 
[ 0021 ] In certain embodiments , the first photovoltaic cell 
comprises an absorption wafer , a contact layer , and a sub 
sequent contact ; and wherein the subsequent contact being 
positioned on the absorption wafer opposite the contact 
layer . 
[ 0022 ] In certain embodiments , each of the plurality of 
solar cells are perimetrically connected to the solar frame . 
[ 0023 ] In certain embodiments , the system includes a 
concentrated photovoltaic lens having a pentagonal shape 
located within the solar frame . 
100241 In certain embodiments , the plurality of solar cells 
form a polyhedron arrangement . 
[ 0025 ] In certain embodiments , the plurality of solar cells 
are triangular , pentagonal or are 3D polygons . 
[ 0026 ] In certain embodiments , the plurality of solar cells 
can have various shapes and configurations that is adapted to 
the solar frame . 
[ 0027 ] In certain embodiments , the substantially flat 3D 
polygon solar frame is made of a plastic or polymer material . 
[ 0028 ] In certain embodiments , the substantially flat 3D 
polygon solar frame is made of a plurality of sections having 
a pentagonal configuration . 
[ 0029 ] Other objects of the invention are achieved by 
providing a three - dimensional solar photovoltaic system 
including a solar structure including a substantially flat solar 
frame having an uneven surface , and a plurality of solar cells 
positioned with the substantially flat solar frame ( for 
example as shown in FIG . 18 ) ; a reflective surface posi 
tioned underneath the solar frame , the reflective surface 
configured to reflect sunlight , wherein the plurality of solar 
cells are oriented at various angles with respect to said 
reflective surface , wherein said plurality of solar cells are 
configured to receive sunlight . 

[ 0033 ] FIG . 4 is a perspective view of the solar structure 
connected to the rotational base , wherein the concentrated 
photovoltaic lens is removed . 
[ 0034 ] FIG . 5 is a bottom plan view of the rotational base 
and the solar structure . 
[ 0035 ] FIG . 6 is a sectional view of the first photovoltaic 
cell for each of the plurality of solar cells . 
100361 . FIG . 7 is a sectional view of the second photovol 
taic cell for each of the plurality of solar cells . 
( 0037 ] FIG . 8 is a section view of the rotational base and 
the plurality of magnets , depicting the first pole and the 
second pole of each of the plurality of magnets . 
10038 ] FIG . 9 is a diagram depicting the electrical con 
nection between the speaker and the frequency generator of 
each of the plurality of acoustic levitation modules . 
[ 00391 . FIG . 10 is a perspective view of the present inven 
tion , wherein the rotational base is directly connected to the 
module support structure . 
[ 0040 ] FIG . 11 is a perspective view of the magnetic base 
of the base panel unit , wherein the magnetic base has a 
center hole for creating a magnetic vortex . 
[ 0041 ] FIG . 12 is a perspective view of the solar frame , 
wherein the solar frame 5 is spherical to reduce drag as the 
solar structure rotates . 
10042 ] FIG . 13 is another perspective view of the solar 
frame having the spherical shape . 
[ 0043 ] FIG . 14 is a perspective view of on the plurality of 
solar cells being curved to fit the spherical shape of the solar 
frame . 
[ 0044 ] FIG . 15 is a perspective view of on the plurality of 
solar cells of a polyhedron arrangement ; 
( 0045 ) FIG . 16 is a schematic view of an embodiment of 
the invention directed to a 3D printed three - dimensional 
solar photovoltaic system having a plurality of solar cells on 
a frame . 
[ 0046 ] FIG . 17 is a schematic view of an embodiment of 
the invention of FIG . 16 without the plurality of solar cells 
and just showing the frame . 
0047 ] FIG . 18 is a perspective view of an embodiment of 
the invention of FIG . 16 without the plurality of solar cells 
and just showing the frame . 
[ 0048 ] FIG . 19 is a 2 - dimensional view flattened of the 
structure of FIG . 18 showing how the plurality of solar cells 
are triangles forming pentagonal structures . 
( 0049 ) FIG . 20 is a view of certain contemplated polygons 
of the shapes of the plurality of solar cells . 
[ 0050 ] FIG . 21 is view of a pentagonal structure of a group 
of triangular solar cells . 
[ 0051 ] FIG . 22 is a portion of the solar frame for triangular 
solar cells . The solar frame has pin holes that allow for light 
to pass through the frame . 
10052 ] FIG . 23 is a lattice or mesh structure whereby the 
solar frame is irregular and is able to hold solar cells of 
various configurations and shapes . 
10053 ] FIG . 24 is a representation of the solar frame and 
reflective element such that sunlight is able to be absorbed 
at the top of the system and reflected sunlight is able to be 
absorbed by the underneath portion of the system . 

BRIEF DESCRIPTION OF THE DRAWINGS 
( 0030 ) FIG . 1 is a perspective view of the present inven 
tion , showing the base panel unit , the solar structure , the 
module support structure , and the plurality of acoustic 
levitation modules . 
[ 0031 ] FIG . 2 is a front elevational view of the present 
invention , wherein the rotational base is magnetically levi 
tated above the magnetic base . 
[ 0032 ] FIG . 3 is a perspective view of the solar structure 
connected to the rotational base , wherein the concentrated 
photovoltaic lens is in place . 

DETAIL DESCRIPTION OF THE INVENTION 
100541 . All illustrations of the drawings are for the purpose 
of describing selected versions of the present invention and 
are not intended to limit the scope of the present invention . 



US 2018 / 0240923 A1 Aug . 23 , 2018 

[ 0055 ] The present invention is a three - dimensional pho - 
tovoltaic module that allows for the absorption of solar 
energy from various angles in a three hundred sixty - degree 
arrangement . In reference to FIG . 1 , the three - dimensional 
photovoltaic module comprises a base panel unit 1 , a solar 
structure 2 , a module support structure 4 , and a plurality of 
acoustic levitation modules 3 . The solar structure 2 provides 
the components for absorbing light and converting the said 
light to electrical current . The solar structure 2 is supported 
by the base panel unit 1 , which is in turn supported by the 
module support structure 4 . The plurality of acoustic levi 
tation modules 3 assist in stabilizing the solar structure 2 and 
the base panel unit 1 . 
[ 0056 ] In reference to FIG . 3 - 4 , the solar structure 2 is 
adjacently connected to the base panel unit 1 and comprises 
a solar frame 20 , a plurality of solar cells 21 , and a 
concentrated photovoltaic lens 28 . The solar frame 20 sup 
ports the plurality of solar cells 21 and defines the overall 
shape of the solar structure 2 . The solar frame 20 is a 
framework that delineates a plurality of open spaces into 
which the plurality of solar cells 21 is positioned . Each of the 
plurality of solar cells 21 is perimetrically connected to the 
solar frame 20 , wherein the plurality of solar cells 21 is 
distributed in a polyhedron arrangement . In the preferred 
embodiment of the present invention , each of the plurality of 
solar cells 21 is triangular , however , it is possible for the 
plurality of solar cells 21 to be differently shaped in other 
embodiments of the present invention . 
[ 0057 ] In reference to FIG . 3 , similar to each of the 
plurality of solar cells 21 , the concentrated photovoltaic lens 
28 is perimetrically connected to the solar frame 20 . The 
concentrated photovoltaic lens 28 is positioned about the 
solar frame 20 opposite the base panel unit 1 , wherein the 
concentrated photovoltaic lens 28 is positioned about the top 
of the solar frame 20 . Together the solar structure 2 and the 
base panel unit 1 delineate an interior volume 5 as depicted 
in FIG . 4 , wherein the concentrated photovoltaic lens 28 
allows light to travel through the solar structure 2 into the 
interior volume 5 . The concentrated photovoltaic lens 28 
focuses the light and traps the light within the interior 
volume 5 . In the preferred embodiment of the present 
invention , the concentrated photovoltaic lens 28 is a Fresnel 
lens , however , other types of lenses may be used in other 
embodiments of the present invention . Furthermore , in the 
preferred embodiment of the present invention , the solar 
frame 20 is transparent , wherein light is able to pass through 
the solar frame 20 into the interior volume 5 . 
[ 0058 ] Each of the plurality of solar cells 21 is designed to 
absorb light from two sides , wherein each of the plurality of 
solar cells 21 comprises a first photovoltaic cell 22 . In the 
preferred embodiment of the present invention , the first 
photovoltaic cell 22 is designed to absorb light through two 
opposing sides . In this way , the first photovoltaic cell 22 is 
able to absorb sun light from the exterior of the solar 
structure 2 , as well as sun light from the interior volume 5 
that is distributed through the concentrated photovoltaic lens 
28 . 
[ 0059 ] In reference to FIG . 6 , the first photovoltaic cell 22 
comprises an absorption wafer 24 , a contact layer 25 , and a 
subsequent contact 26 . The absorption wafer 24 is a semi 
conductor that absorbs light energy and provides a p - n 
junction to generate an electric current . The absorption 
wafer 24 can provide a single - junction or multi junctions 
depending on the embodiment and desired usage of the 

present invention . In the preferred embodiment of the pres 
ent invention , the absorption wafer 24 is a crystalline 
silicone that provides a single - junction , however , in other 
embodiments of the present invention , the absorption wafer 
24 may also be a thin film technology , multiple thin film 
technologies forming a multi - junction , or other photovoltaic 
material . 
[ 0060 ] In further reference to FIG . 6 , the subsequent 
contact 26 is positioned on the absorption wafer 24 opposite 
the contact layer 25 , wherein the subsequent contact 26 
completes a circuit with the contact layer 25 . In the preferred 
embodiment 5 of the present invention , the subsequent 
contact 26 is a plurality of nanomaterials that includes 
copper nanowire , liquid metallic carbon nanotubes , and 
other nanoparticles . The plurality of nanomaterials acts to 
further increase the absorption of light and thus increase the 
overall efficiency of each of the plurality of solar cells 21 . In 
the preferred embodiment of the present invention , the 
plurality of nanomaterials is applied to the absorption wafer 
24 by placing the absorption wafer 24 in a sealed chamber 
and creating a tornado like vortex of nanoparticles , wherein 
the nanoparticles are dispersed about and attached to the 
absorption wafer 24 . 
10061 ] The contact layer 25 is a transparent metal oxide or 
similar material that is applied to the absorption wafer 24 
that allows light to pass through to the absorption wafer 24 
in addition to serving as a contact . In the preferred embodi 
ment of the present invention , the contact layer 25 is 
positioned adjacent to the interior volume 5 , wherein the 
subsequent contact 26 is on the exterior of the solar structure 
2 . However , it is possible for the first photovoltaic cell 22 to 
be flipped in other embodiments of the present invention , 
wherein the subsequent contact 26 is positioned adjacent to 
the interior volume 5 and the contact layer 25 is positioned 
about the exterior of the solar structure 2 . 
10062 ] In other embodiments of the present invention , a 
contact other than the plurality of nanomaterials may be 
used as the subsequent contact 26 . The subsequent contact 
26 is positioned about the absorption wafer 24 opposite the 
contact layer 25 , wherein the absorption wafer 24 is sand 
wiched in between the contact layer 25 and the subsequent 
contact 26 . In one embodiment , the subsequent contact 26 
comprises a plurality of busbars and a plurality of contact 
wires ; the plurality of busbars and the plurality of contact 
wires being linearly distributed about absorption wafer 24 . 
In another embodiment , the subsequent contact 26 is formed 
from printed electronics . The contact layer 25 and the 
subsequent contact 26 provide the means for cycling elec 
trical current through a circuit . 
[ 0063 ] In some embodiments of the present invention , the 
first photovoltaic cell 22 further comprises a plurality of 
nanoscale pores 27 , as depicted in FIG . 6 . The plurality of 
nanoscale pores 27 traverses into the absorption wafer 24 
and act to reduce the reflectivity of the absorption wafer 24 . 
Furthermore , the plurality of nanoscale pores 27 allows for 
the penetration of photons inside the first photovoltaic cell 
22 and promotes the bouncing of photons to generate 
increased electrical power . 
[ 0064 ] The first photovoltaic cell 22 may also be piranha 
etched in some embodiments of the present invention . More 
specifically , the plurality of nanomaterials is piranha etched . 
A piranha solution , being a mixture of sulfuric acid and 
hydrogen peroxide , is used to clean organic residues off of 
the plurality of nanomaterials . 
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[ 0065 ] In alternative embodiments of the present inven 
tion , each of the plurality of solar cells 21 further comprises 
a second photovoltaic cell 23 , wherein the first photovoltaic 
cell 22 and the second photovoltaic cell 23 absorb light from 
different side of the solar structure 2 . In reference to FIG . 4 , 
the second photovoltaic cell 23 of each of the plurality of 
solar cells 21 is positioned adjacent to the interior volume 5 , 
wherein the second photovoltaic cell 23 of each of the 
plurality of solar cells 21 absorbs light scattered within the 
interior volume 5 through the concentrated photovoltaic lens 
28 . The first photovoltaic cell 22 is positioned adjacent to the 
second photovoltaic cell 23 opposite the interior volume 5 
for each of the plurality of solar cells 21 , wherein the first 
photovoltaic cell 22 absorbs light about the exterior of the 
solar structure 2 . 
[ 0066 ] In reference to FIG . 7 , the second photovoltaic cell 
23 comprises an absorption wafer 24 , a contact layer 25 , and 
a subsequent contact 26 . The absorption wafer 24 of the 
second photovoltaic cell 23 is a semiconductor that absorbs 
light energy and provides a p - n junction to generate an 
electric current . The absorption wafer 24 of the second 
photovoltaic cell 23 can provide a single - junction or multi 
junctions depending on the embodiment and desired usage 
of the present invention . In the preferred embodiment of the 
present invention , the absorption wafer 24 of the second 
photovoltaic cell 23 is a crystalline silicone that provides a 
single - junction , however , in other embodiments of the pres 
ent invention , the absorption wafer 24 of the second pho 
tovoltaic cell 23 may also be a thin film technology , multiple 
thin film technologies forming a multi - junction , or other 
photovoltaic material . 
[ 0067 ] In further reference to FIG . 7 , the subsequent 
contact 26 of the second photovoltaic cell 23 is positioned on 
the absorption wafer 24 of the second photovoltaic cell 23 
opposite the contact layer 25 of the second photovoltaic cell 
23 , wherein the subsequent contact 26 of the second pho 
tovoltaic cell 23 completes a circuit with the contact layer 25 
of the second photovoltaic cell 23 . In the preferred embodi 
ment of the present invention , the subsequent contact 26 of 
the second photovoltaic cell 23 is a plurality of nanomate 
rials that includes copper nanowire , liquid metallic carbon 
nanotubes , and other nanoparticles . The plurality of nano 
materials of the second photovoltaic cell 23 acts to further 
increase the absorption of light and thus increase the overall 
efficiency of each of the plurality of solar cells 21 . In the 
preferred embodiment of the present invention , the plurality 
of nanomaterials of the second photovoltaic cell 23 is 
applied to the absorption wafer 24 of the second photovol 
taic cell 23 by placing the absorption wafer 24 of the second 
photovoltaic cell 23 in a sealed chamber and creating a 
tornado like vortex of nanoparticles , wherein the nanopar 
ticles are dispersed about and attached to the absorption 
wafer 24 . 
[ 0068 ] The contact layer 25 of the second photovoltaic cell 
23 is an opaque or transparent metal oxide , or similar 
material , that is applied to the absorption wafer 24 of the 
second photovoltaic cell 23 and serves as a contact . Simi 
larly , the contact layer 25 of the first photovoltaic cell 22 
may also be opaque . The contact layer 25 of the second 
photovoltaic cell 23 is positioned adjacent to the contact 
layer of the first photovoltaic cell 22 . In this way the 
subsequent contact 26 of the first photovoltaic cell 22 is on 
the exterior of the solar structure 2 , while the subsequent 

contact 26 of the second photovoltaic cell 23 is on the 
interior of the solar structure 2 , adjacent to the interior 
volume 5 . 
100691 In other embodiments of the present invention , a 
contact other than the plurality of nanomaterials may be 
used as the subsequent contact 26 of the second photovoltaic 
cell 23 . The subsequent contact 26 of the second photovol 
taic cell 23 is positioned about the absorption wafer 24 of the 
second photovoltaic cell 23 opposite the contact layer 25 of 
the second photovoltaic cell 23 , wherein the absorption 
wafer 24 of the second photovoltaic cell 23 is sandwiched in 
between the contact layer 25 of the second photovoltaic cell 
23 and the subsequent contact 26 of the second photovoltaic 
cell 23 . In one embodiment , the subsequent contact 26 of the 
second photovoltaic cell 23 comprises a plurality of busbars 
and a plurality of contact wires ; the plurality of busbars of 
the second photovoltaic cell 23 and the plurality of contact 
wires of the second photovoltaic cell 23 being linearly 
distributed about absorption wafer 24 of the second photo 
voltaic cell 23 . In another embodiment , the contact layer 25 
of the second photovoltaic cell 23 and the subsequent 
contact 26 of the second photovoltaic cell 23 provide the 
means for cycling electrical current through a circuit . 
[ 0070 ] In some embodiments of the present invention , the 
second photovoltaic cell 23 further comprises a plurality of 
nanoscale pores 27 , as depicted in FIG . 7 . The plurality of 
nanoscale pores 27 of the second photovoltaic cell 23 
traverses into the absorption wafer 24 of the second photo 
voltaic cell 23 and act to reduce the reflectivity of the 
absorption wafer 24 of the second photovoltaic cell 23 . 
Furthermore , the plurality of nanoscale pores 27 of the 
second photovoltaic cell 23 allows for the penetration of 
photons inside the second photovoltaic cell 23 and promotes 
the bouncing of photons to generate increased electrical 
power . 
[ 0071 ] The second photovoltaic cell 23 may also be pira 
nha etched in some embodiments of the present invention . 
More specifically , the plurality of nanomaterials of the 
second photovoltaic cell 23 is piranha etched . A piranha 
solution , being a mixture of sulfuric acid and hydrogen 
peroxide , is used to clean organic residues off of the plurality 
of nanomaterials of the second photovoltaic cell 23 . 
[ 0072 ] In reference to FIG . 1 - 2 , the base panel unit 1 
comprises a magnetic base 10 , a rotational base 11 , and a 
plurality of magnets 12 . The solar structure 2 is adjacently 
connected to the rotational base 11 , while each of the 
plurality of magnets 12 is adjacently connected to the 
rotational base 11 . The plurality of magnets 12 is perimetri 
cally positioned about the rotational base 11 , wherein the 
plurality of magnets 12 is evenly dispersed around the 
rotational base 11 . Furthermore , each of the plurality of 
magnets 12 comprises a first pole 13 and a second pole 14 ; 
the first pole 13 being a North pole and the second pole 14 
being a South pole , or vice versa . The first pole 13 is 
positioned in between the rotational base 11 and the second 
pole 14 , as depicted in FIG . 8 . The first pole 13 has a 
magnetic field directed out , towards the rotational base 11 , 
while the second pole 14 has a magnetic field directed out , 
away from the magnetic base 10 . The identical orientation of 
each of the plurality of magnets 12 causes the magnetic field 
of the first pole 13 and the second pole 14 of adjacent 
magnets to repel each other , thus forming a magnetic vortex . 
[ 0073 ] In reference to FIG . 2 , the rotational base 11 is 
positioned in between the magnetic base 10 and the solar 
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structure 2 , wherein the rotational base 11 is suspended 
above and / or around the magnetic base 10 . The magnetic 
base 10 provides a magnetic force to levitate the rotational 
base 11 at a fixed distance from the magnetic base 10 . The 
orientation of the plurality of magnets 12 about the rota 
tional base 11 induces the magnetic vortex that , in turn with 
the magnetic force of the magnetic base 10 , causes the 
rotational base 11 , and subsequently the solar structure 2 , to 
spin around a vertical axis . Furthermore , the magnetic base 
10 has a center hole , as shown in FIG . 11 , to facilitate the 
magnetic vortex . The spin of the rotational base 11 and the 
solar structure 2 acts to cool the solar structure 2 and thus 
increase the efficiency of the present invention . 
[ 0074 ] In reference to FIG . 5 , the base panel unit 1 further 
comprises a ball bearing 15 that is positioned through the 
rotational base 11 , wherein the ball bearing 15 is concen 
trically positioned with the rotational base 11 . The ball 
bearing 15 provides a means for an opening through which 
electrical wires can be positioned such that the electrical 
wires do not become twisted as the rotational base 11 and the 
solar structure 2 spin about the magnetic base 10 . The 
electrical wires are used to connect each of the plurality of 
solar cells 21 to batteries , power lines , inverters , etc . 
[ 0075 ] In reference to FIG . 12 - 14 , in the preferred 
embodiment of the present invention the solar structure 2 is 
spherical in shape , thus the solar frame 20 is designed to 
have no angles . Additionally , each of the plurality of solar 
cells 21 is curved in order to match the contour of the solar 
frame 20 . The spherical design of the solar structure 2 is 
ideal as it reduces the drag of the solar structure 2 , as the 
solar structure 2 rotates . 
[ 0076 ] In reference to FIG . 1 , the plurality of acoustic 
levitation modules 3 is perimetrically positioned around the 
base panel unit 1 , wherein the plurality of acoustic levitation 
modules 3 is used to stabilize the rotational base 11 as the 
rotational base 11 levitates and spins above the magnetic 
base 10 . Each of the plurality of acoustic levitation modules 
3 comprises a speaker 30 and a frequency generator 31 , 
wherein the frequency generator 31 is electrically connected 
to the speaker 30 , as depicted in FIG . 9 . The speaker 30 of 
each of the plurality of acoustic levitation modules 3 is 
oriented towards the base panel unit 1 , wherein the speaker 
30 produces and directs sounds waves towards the base 
panel unit 1 at a frequency determined by the frequency 
generator 31 . The plurality of acoustic levitation modules 3 
uses acoustic radiation pressure to controllably move the 
rotational base 11 and the solar structure 2 as the rotational 
base 11 and the solar structure 2 hover about the magnetic 
base 10 . 
[ 0077 ] In reference to FIG . 1 - 2 , the module support struc 
ture 4 provides a mount to which the base panel unit 1 is 
adjacently connected , wherein the module support structure 
4 raises the base panel unit 1 , and in turn the solar structure 
2 , wherein the solar structure 2 can be optimally positioned 
as to receive maximum light exposure . The module support 
structure 4 comprises a main support 40 and a branch 41 , 
wherein the branch 41 is terminally connected to the main 
support 40 . The base panel unit 1 is adjacently connected to 
the branch 41 opposite the main support 40 ; more specifi 
cally , the magnetic base 10 is adjacently connected to the 
module support structure 4 . 
[ 0078 ] The module support structure 4 also allows mul 
tiple three - dimensional photovoltaic modules to be sup 
ported in one location . A plurality of subsequent branches 

can also be terminally connected to the main support 40 , 
wherein each of the plurality of subsequent branches sup 
ports a subsequent base panel unit 1 and a subsequent solar 
structure 2 . The plurality of subsequent branches can each be 
of different lengths and are staggered in order to optimally 
positioned each of the three - dimensional photovoltaic mod 
ules , such that each of the three - dimensional photovoltaic 
modules receives maximum light exposure . This is turn 
increases the efficiency of using multiple three - dimensional 
photovoltaic modules at one time . 
10079 ] In reference to FIG . 10 , in other embodiments of 
the present invention , the magnetic base 10 may be 
excluded , wherein the rotational base 11 is rotatably con 
nected to the module support structure 4 . A rotational base 
11 is terminally connected to the drive shaft of a motor , 
wherein the motor is used to drive rotation of the rotational 
base 11 and the solar structure 2 . The motor can be powered 
directly from the solar structure 2 , or the secondary power 
source can be used to power the motor . 
[ 0080 ] The present invention is directed to 3D printing of 
a solar frame to create a 3D solar system . The present 
invention includes 3D printing and additive manufacturing 
techniques to create a system for absorption of solar energy . 
[ 0081 ] Various 3D and additive manufacturing techniques 
such as SLS can be used to create the structure of the solar 
frame . Other technologies such as volumetric printing may 
also be used to create the solar frame . 
10082 ] In certain embodiments of the invention , a 3D 
printer is used to 3D print these plastic 3D Structures to 
make a flat 3D version that is compatible with the current flat 
panel solar panel production lines . 
[ 0083 ] The present invention involves a 3D printer that 
makes these plastic 3D structures . The plastic 3D structures 
are assembled into a solar panel . Double sided solar cells 
( Triangles ) can be placed in design . Or Solar triangles can be 
placed on the top and bottom of design facing back - to - back 
from each other giving the design double the amount of light 
absorption compared to conventional flat solar panels . 
[ 0084 ] In certain embodiments , the invention has textured 
lattices in its plastic 3D printed structure giving the inven 
tion the ability to absorb sunlight from the top and bottom 
of design . In certain embodiments , there is a diamond 
studded reflection plate / mirror or other reflection alterna 
tives that reflects light upward so the solar cells underneath 
absorb sunlight at the same time as the top of the model . 
[ 0085 ] FIG . 16 shows another embodiment of the inven 
tion . In FIG . 16 , the three - dimensional solar photovoltaic 
system 1000 is shown . In certain embodiments , the solar 
photovoltaic system including the solar frame is printed via 
a 3D printer . A 3D printer is necessary to intricately print the 
uneven surfaces of the solar frame . 
[ 0086 ] In FIG . 16 , triangular solar cells 1030 are shown 
integrated within the solar frame 1010 . The solar cells may 
have other configurations such as a polygon , square , rect 
angle , pentagon , hexagon , heptagon , octagon and decagon 
and other configurations for solar cell designs . These con 
figurations are shown in FIG . 20 . 
[ 0087 ] In FIG . 17 , solar frame 1010 is provided having 
windows 1020 . The solar frame 1010 is shown having an 
uneven surface such that the orientation of solar cells placed 
within the frame can be irregular or can have an organized 
disorganization such that the cells are directed towards the 
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at different angles . Having the solar cells be oriented at 
different angles to the sun allows for maximum absorption 
of sunlight . 
[ 0088 ] In FIG . 18 , solar frame 1010 is shown having an 
organized structure of uneven surfaces such that the solar 
frame is able to position solar cells in windows 1020 in 
various angles with respect to the sun . 
[ 0089 ] FIG . 19 shows a 2 - Dimensional view flattened of 
the structure of FIG . 18 showing how the plurality of solar 
cells are triangles forming pentagonal structures . In certain 
embodiments , the pentagonal structures can be replaced by 
other group structures of triangular shaped solar cells such 
hexagon , heptagon , octagon and decagon groupings . 
[ 0090 ] FIG . 21 is view of a pentagonal structure 1030 of 
a group of triangular solar cells . The polygon structure 
shown is a 3D structure that is raised and that has an 
uppermost center point . The polygon structure is configured 
to hold the five triangular solar cells and provides an 
economical arrangement to absorb solar energy . 
[ 0091 ] FIG . 22 is a portion of the solar frame for triangular 
solar cells . The solar frame has pin holes that allow for light 
to pass through the frame . When the solar cells are posi 
tioned within the solar frame , the pin holes in the solar frame 
allow for light to pass through the solar frame . The pin holes 
allow for maximum light absorption in the system . 
[ 0092 ] In certain embodiments , the solar frame is trans 
parent , and in other embodiments , the pinholes are sufficient 
to allow for light to pass through the solar frame . 
[ 0093 ] In certain embodiments , the system includes pin 
like holes in the 3D printed plastic frame . 
[ 0094 ] FIG . 23 is a lattice or mesh structure whereby the 
solar frame is irregular and is able to hold solar cells of 
various configurations and shapes . In certain embodiments , 
the 3D solar frame is configured to hold solar cells of various 
shapes and sizes . The mesh structure of the solar frame is 
flexible and able to deform to the shape of the various solar 
cells . The lattices shown in FIG . 23 are an example of 
lattices that could be used in the Plastic 3D Printed Solar 
Frame . 
[ 0095 ] FIG . 24 is a representation of the solar frame and 
reflective element such that sunlight is able to be absorbed 
at the top of the system and reflected sunlight is able to be 
absorbed by the underneath portion of the system . 
[ 0096 ] In FIG . 24 , the sun is shown having its rays and 
solar energy transmitted . Some of the solar rays are able to 
pass through the solar system 1000 , specifically the solar 
frame 1010 . These rays are then shown hitting reflective 
surface or reflection plate 1040 and then reflected back to the 
underneath portion of the system 1000 . 
[ 0097 ] In certain embodiments , the plurality of solar cells 
are double sided solar cells , such that the solar cells can 
absorb both the direct sunlight and the reflected sunlight 
from the reflective element , which is a mirror , plate or 
diamond - studded plate . 
[ 0098 ] In other embodiments , the plurality of solar cells 
are one - sided solar cells , such that the such that the absorp 
tion surface of the top solar cells on the top of the system 
faces towards the sun , while the absorption surface of the 
bottom solar cells faces towards the reflective element . In 
this manner , the system is able to capture both the direct 
sunlight and the reflected sunlight from the reflective ele 
ment , thus providing more efficient absorption of energy 
within the same surface area of a solar system configuration 

[ 0099 ] Although the invention has been explained in rela 
tion to its preferred embodiment , it is to be understood that 
many other possible modifications and variations can be 
made without departing from the spirit and scope of the 
invention as hereinafter claimed . 

1 . A 3D printed three - dimensional solar photovoltaic 
system comprising : 

a solar structure comprising : 
a substantially flat 3D polygon solar frame having an 

uneven surface , and 
a plurality of solar cells positioned with the substan 

tially flat solar frame ; 
a reflective surface positioned underneath the solar frame , 

the reflective surface configured to reflect sunlight , 
wherein the plurality of solar cells are oriented at various 

angles with respect to said reflective surface , 
wherein said plurality of solar cells are configured to 

receive sunlight . 
2 . The system of claim 1 , wherein the solar frame is 

manufactured via a 3D printer . 
3 . The system of claim 1 , wherein said plurality of solar 

cells are configured to receive sunlight from the top and 
bottom of the photovoltaic system . 

4 . The system of claim 1 , wherein the solar frame is 
transparent . 

5 . The system of claim 1 , wherein the plurality of solar 
cells are two - sided such that the plurality of solar cells are 
configured to receive sunlight both directly from the sun and 
from said reflective surface . 

6 . The system of claim 1 , wherein the plurality of solar 
cells are faced back - to - back can be absorbed from the top 
and bottom of design 

7 . The system of claim 1 , wherein the solar frame is a 
lattice . 

8 . The system of claim 7 , wherein sunlight is configured 
to pass through the lattice structure of the solar frame . 

9 . The system of claim 1 , wherein the reflective surface is 
selected from a group consisting of a mirror , glass beads , 
reflective paint , ceramic beads , microcrystalline ceramic 
beads , and diamond - studded plate , and combinations 
thereof . 

10 . The system of claim 1 , wherein each of the plurality 
of solar cells comprises a first photovoltaic cell . 

11 . The system of claim 10 , wherein the first photovoltaic 
cell comprises a plurality of nanoscale pores and an absorp 
tion wafer ; and the plurality of nanoscale pores traversing 
into the absorption wafer . 

12 . The system of claim 1 , wherein each of the plurality 
of solar cells are perimetrically connected to the solar frame . 

13 . The system of claim 1 , further comprising a concen 
trated photovoltaic lens having a pentagonal shape located 
within the solar frame . 

14 . The system of claim 1 , wherein the plurality of solar 
cells form a polyhedron arrangement . 

15 . The system of claim 1 , wherein the plurality of solar 
cells are triangular , pentagonal or are 3D polygons . 

16 . The system of claim 1 , wherein the substantially flat 
3D polygon solar frame is made of a plastic or polymer 
material . 

17 . The three - dimensional photovoltaic module of claim 
1 , wherein the substantially flat 3D polygon solar frame is 
made of a plurality of sections having a polygon configu 
ration . 
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18 . A three - dimensional solar photovoltaic system com 
prising : 

a solar structure comprising : 
a substantially flat solar frame having an uneven sur 

face , and 
a plurality of solar cells positioned with the substan 

tially flat solar frame ; 
a reflective surface positioned underneath the solar frame , 

the reflective surface configured to reflect sunlight , 
wherein the plurality of solar cells are oriented at various 

angles with respect to said reflective surface , 
wherein said plurality of solar cells are configured to 

receive sunlight . 
19 . The system of claim 18 , wherein the solar frame is a 

substantially flat mountainous 3D Solar Frame . 
20 . A three - dimensional photovoltaic module comprising : 
a solar structure ; 
the solar structure comprises a solar frame , a plurality of 

solar cells , and a concentrated photovoltaics lens ; each 
of the plurality of solar cells comprises a first photo 
voltaic cell ; 

each of the plurality of solar cells being perimetrically 
connected to the solar frame ; 

the concentrated photovoltaics lens being perimetrically 
connected to the solar frame ; 

the concentrated photovoltaics lens being positioned 
about the solar frame ; and 

the solar structure delineating an interior volume . 
* * * * * 


