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(54) PHOTOELECTRIC MODULE

(57) A photoelectric module is provided. The photo-
electric module includes a photoelectric cell, and the pho-
toelectric cell has a reflective insulating element capable
of reflecting light rays disposed on a surface thereof. After
the light rays passing through the photoelectric cell irra-

diate on the reflective insulating element, a part of the
light rays is reflected by the reflective insulating element
to pass through the photoelectric cell again, thus provid-
ing a heat insulation effect as well as effectively improving
power generating efficiency.
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Description

BACKGROUND OF THE INVENTION

Technical Field

[0001] The present invention relates to a photoelectric
module having a photoelectric cell, in which the photoe-
lectric cell has a reflective insulating element capable of
reflecting light disposed on a surface thereof, and after
the light passing through the photoelectric cell irradiates
the reflective insulating element, a part of the light is re-
flected by the reflective insulating element to pass
through the photoelectric cell again, thus providing a heat
insulation effect as well as effectively improving a power
generating efficiency.

Related Art

[0002] Along with the requirements for power saving
and environment protection, solar energy generation has
become a hotspot technology of new energy sources,
and many products such as water heaters and small
household appliances have already used the solar ener-
gy as an assistant or main power supply.
[0003] The solar energy is renewable, clean, and safe,
cannot be monopolized, and will not cause any pollution.
With these advantages, the solar energy is indeed a trou-
ble-free new generation energy source.
[0004] Among the techniques for converting the solar
energy into electric energy, solar panels are most com-
monly used. The solar panel includes a plurality of pho-
toelectric semiconductor sheets capable of generating
power by directly using sunlight based on the principle
of adding some impurities into a highly pure semiconduc-
tor material to make the semiconductor material have
different properties. For example, the semiconductor with
boron can form a P-type semiconductor, and the semi-
conductor with phosphor can form an N-type semicon-
ductor. After the P-type semiconductor is combined with
the N-type semiconductor, when the sunlight is incident
on the semiconductor, electrons in the N-type semicon-
ductor are knocked out, and immediately jump into the
P-type semiconductor and cannot exit, thus forming a
unilateral conduction. A junction between the P-type
semiconductor and the N-type semiconductor has dis-
persed electrons, a large amount of free electrons are
thus generated, and the movement of the electrons gen-
erates a current, that is to say, a potential difference is
generated on the junction.
[0005] Meanwhile, early solar panels are mostly ap-
plied in small electronic products such as calculators and
watches. Along with the progress of the semiconductor
process, the size of current solar panels is much larger
than that of the conventional ones; as a result, a current
solar panel has a larger light receiving area, and thus
can output more power. Therefore, the development
trend of the solar panels is the large-size technology.

[0006] Moreover, although many buildings or vehicles
have adopted the solar panels as assistant power sourc-
es, for example, the solar panels are mounted on wall
faces of buildings or on non-buildings (such as roof of a
vehicle), the power generating efficiency of a solar panel
is still limited by the area thereof, and thus the power
generating efficiency cannot be effectively improved un-
der the same area and the same amount of light.
[0007] Further, when the existing solar panel is com-
bined with the building or vehicle, the solar panel has to
be mounted on a site with sufficient sunlight, such as a
surface exposed to the sun of a building or non-building,
or a vehicle roof, so as to maintain the stability of power
generation. However, under long-time irradiation of sun-
light, heat energy tends to enter the building or the vehicle
through radiation or conduction, thus causing raised tem-
perature and inconvenience in life.
[0008] In order to improve the power generating effi-
ciency of the solar panel, another solar cell module re-
ceiving light with double faces is thus developed. The
solar cell module includes a double-face solar panel. The
solar cell module receiving light with double faces is dis-
posed obliquely, such that an upper solar panel has a
surface facing upwards to directly absorb the incident
light of the solar energy. A reflective plate is further dis-
posed on a horizontal plane at a negative position of the
solar cell module, such that the reflective plate reflects
the sunlight to a lower solar panel, thus achieving the
purpose of receiving light with double faces.
[0009] However, the solar cell module receiving light
with double faces needs a large reflection space, thus
having a large volume and occupying a large area. In
afternoons, the negative position of the solar panel can-
not provide reflected light to the solar panel, so the solar
cell module is limited in time.
[0010] ROC Patent Publication No. 536063 disclosed
a solar photoelectric module, which includes a solar pan-
el receiving light with double faces and a backlight mod-
ule disposed at a negative position of the solar cell mod-
ule. A side edge of the backlight module protrudes and
surrounds the periphery of the solar cell module, such
that the protruded part on the side edge of the backlight
module gathers light to provide a light source to be ab-
sorbed by the solar panel of the solar energy module,
thus achieving the characteristic of absorbing light with
double faces.
[0011] The technique of disposing light-gathering pro-
trusion on the periphery of the backlight module can pro-
vide the sunlight to the solar panel again; however, the
height of the protrusion is limited by thickness of the
whole solar photoelectric module, so the light source pro-
vided to the solar panel again is limited, and the power
generating efficiency cannot be improved effectively.
Further, the photoelectric module currently is required to
be environment-friendly and power saving, and must be
light and thin as well; however, the solar photoelectric
module has to additionally dispose the light-gathering
protrusion, which not only increases the overall thickness
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and lacks the characteristics of light and thin, but also is
inconvenient in assembly and manufacturing.
[0012] In addition, ROC Patent Publication No.
M325607 disclosed a solar panel device having wing-
type flat mirrors controlled by a single chip. The solar
panel is adjusted through a sunlight tracing device to en-
able the solar panel to be approximately perpendicular
to the sunlight. Meanwhile, flat mirrors capable of chang-
ing inclined angles are disposed on long side edges of
the solar panel, such that the light not perpendicular to
the solar panel can be reflected by the flat mirrors, and
perpendicular components of the light after being reflect-
ed can be further used by the solar panel, thereby im-
proving the photoelectric conversion energy of the solar
panel.
[0013] In this patent, the solar panel must be adjusted
and flat mirrors must be additionally disposed, so the
structure is highly complicated and thus has a high cost.
Moreover, the solar panels disposed fixedly are difficult
to move. In other words, this patent cannot be applied to
the existing buildings or non-buildings and has to be re-
arranged.
[0014] In view of the above, the prior art has many
defects that need to be eliminated by persons in the art.

SUMMARY

[0015] Accordingly, the inventor designs a new photo-
electric module through fine researches based on several
years’ experiences in this field.
[0016] The present invention is directed to a photoe-
lectric module capable of improving power generating
efficiency and having a heat insulation function.
[0017] The present invention is further directed to a
photoelectric module having a wide application range.
[0018] In order to achieve the above objectives and
other objectives, the present invention provides a photo-
electric module including a photoelectric cell. The pho-
toelectric cell has a reflective insulating element disposed
on a surface thereof. Therefore, when incident light rays
pass through the photoelectric cell, the photoelectric cell
performs photoelectric conversion to generate electric
energy, and after the light rays irradiate on the reflective
insulating element, a part of the light rays passes through
the reflective insulating element and the other part of the
light rays is reflected by the reflective insulating element
to pass through the photoelectric cell again, thus increas-
ing an amount of the light rays that can be used by the
photoelectric cell to perform the photoelectric conversion
for generating the electric energy. Therefore, the photo-
electric cell can perform the photoelectric conversion for
several times, thus effectively improving the power gen-
erating efficiency.
[0019] The photoelectric module further includes a
plate disposed at a bottom of the reflective insulating el-
ement. The reflective insulating element is disposed be-
tween the plate and the photoelectric cell, and the plate
may be glass, building materials, other buildings or non-

buildings. In an implementation, the photoelectric module
can include a frame for accommodating the plate, the
reflective insulating element, and the photoelectric cell,
and the frame can be directly mounted to a window, a
skylight, a wall, and the like of an ordinary building, thus
achieving the practicability of convenient construction
and convey.
[0020] At the same time, heat energy, such as heat
radiation, generated by light irradiation can be partially
reflected or insulated by the reflective insulating element,
such that the heat energy will not all pass through the
photoelectric module, thus achieving the effect of heat
insulation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The present invention will become more fully
understood from the detailed description given herein be-
low for illustration only, and thus are not limitative of the
present invention, and wherein:

FIG. 1 is a three-dimensional view of a first embod-
iment of the present invention;

FIG. 2 is a side view of the first embodiment of the
present invention;

FIG. 3 is a three-dimensional view of a second em-
bodiment of the present invention;

FIG. 4 is a three-dimensional sectional view of a third
embodiment of the present invention;

FIGs. 5-7 are sectional views of variations of the third
embodiment of the present invention;

FIG. 8 is a schematic view of the usage of the present
invention;

FIG. 9 is another schematic view of the usage of the
present invention; and

FIG. 10 is still another schematic view of the usage
of the present invention.

DETAILED DESCRIPTION

[0022] In order to make the examiners to clearly un-
derstand the content of the present invention, the present
invention is described below with reference to the ac-
companying drawings in detail.
[0023] FIGs. 1 and 2 are a three-dimensional view and
a side view of a first embodiment of the present invention
respectively. As shown in FIGs. 1 and 2, a photoelectric
module 1 of this embodiment includes a reflective insu-
lating element 10 and a photoelectric cell 11.
[0024] The reflective insulating element 10 may be a
heat reflective film, a heat reflective sheet, or other equiv-
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alent elements capable of reflecting light rays passing
through the photoelectric cell 11. That is, as long as the
element can reflect the heat radiation and light rays gen-
erated by sunlight irradiation to achieve the function of
heat insulation, the element is applicable to the present
invention. Further, the reflective insulating element 10
may be transmissive, semi-transmissive, or having dif-
ferent transmittance. For example, when being disposed
on a roof, a wall, and other building material surfaces of
a building, the reflective insulating element 10 can be a
non-transmissive element, and when being disposed on
plates such as glass and skylight, or other non-buildings,
the reflective insulating element 10 can be a non-trans-
missive or semi-transmissive element.
[0025] In this embodiment, for example, the reflective
insulating element 10 is a heat insulation film, and more
particularly, the reflective insulating element 10 may be
a heat-insulation film for insulating light/heat sources, a
multi-layer heat-insulation film patch, a polyester (PET)
thin-film with a proper thickness, or other equivalent film
layers. As for the multi-layer heat-insulation film patch,
multiple layers of base films are combined with multiple
light resistant layers as well as anti-wear layers, so as to
achieve a desired heat insulation effect while considering
the light transmittance of visible light, and selectively im-
prove anti-infrared/ultraviolet (IR/UV), or anti-wear per-
formance of the multi-layer heat-insulation film patch. As
for the PET thin film, a metal layer made of Ni, Ag, Al,
Cr, or the like may be coated on a surface of the PET
thin film, or a dyed layer containing organic dyes may be
added to the surface of the PET thin film, thus enabling
the PET thin film to have desired anti-IR/LTV capability.
[0026] It should be noted that, the reflective insulating
element 10 in this embodiment is an independent com-
ponent, and can be bonded to the surface of the photo-
electric cell 11 with an adhesive, optical adhesive, or op-
tical adhesive tape; however, in other embodiments, the
reflective insulating element 10 can also be a film layer
disposed on the photoelectric cell 11 integrally. For ex-
ample, a coating having a moderate reflectivity, a coating
having a high reflectivity, and a coating having a low re-
flectivity are coated sequentially on a surface of the pho-
toelectric cell 11, thus forming the reflective insulating
element 10. Meanwhile, the reflective insulating element
10 is not limited to the heat-insulation film, multi-layer
heat-insulation film patch, and PET thin film, and may
also be an optical heat-insulation film with a nano struc-
ture or other equivalent elements having reflection and
heat insulation functions.
[0027] The photoelectric cell 11 can be an amorphous
silicon solar panel, a monocrystalline silicon solar panel,
a polysilicon solar panel, or other relevant solar panels
manufactured through a silicon wafer and semiconductor
process. Alternatively, the photoelectric cell 11 may be
a thin-film solar panel made of a material selected from
a group consisting of nanocrystalline silicon (nc-Si, also
referred to as microcrystalline silicon (mc-Si)), copper
indium diselenide (CIS), copper indium gallium disele-

nide (CIGS), GaAs multijuction, dye-sensitized solar cell,
and organic/polymer solar cells. In other words, the pho-
toelectric cell 11 can be the solar panel described in this
embodiment or other solar panels, and since the types
and structures of the solar panels are all well known, they
are not described herein.
[0028] In this embodiment, for example, the photoe-
lectric cell 11 has the properties of high transmittance
and low reflectivity. When light rays such as sunlight pass
through the photoelectric cell 11, the photoelectric cell
11 performs the photoelectric conversion to generate the
electric energy, and the electric energy can be transmit-
ted outwards through a lead 110 connected to the pho-
toelectric cell 11. The photoelectric cell 11 of the solar
panel is the conventional art, so it is not described in
detail here.
[0029] With the above structure, when an incident light
2 such as the sunlight contacts with the photoelectric cell
11, the photoelectric cell 11 first performs the photoelec-
tric conversion to generate the electric energy; when the
incident light 2 passes through the photoelectric cell 11
to irradiate the reflective insulating element 10, the re-
flective insulating element 10 reflects a part of the incident
light 2, and the reflected light 2 contacts with and passes
through the photoelectric cell 11. As such, when the pho-
toelectric cell 11 performs the photoelectric conversion,
in addition to the incident light 2, the reflected light 2 re-
flected by the reflective insulating element 10 can also
serve as the light energy source for photoelectric con-
version, thus improving the power generating efficiency
of the photoelectric conversion.
[0030] Further, when the light rays such as sunlight
continuously irradiate the photoelectric module 1 in this
embodiment, the reflective insulating element 10 can re-
flect the incident light 2 as well as reflect or insulate the
heat radiation, thus effectively insulating the heat energy
to achieve the heat insulation effect.
[0031] FIG. 3 is a three-dimensional view of a second
embodiment of the present invention. Referring to FIG.
3, the photoelectric module 1 of this embodiment further
includes a plate 12 disposed on a bottom of the reflective
insulating element 10, and the reflective insulating ele-
ment 10 is disposed between the plate 12 and the pho-
toelectric cell 11. The plate 12 is selected according to
the sites where the plate 12 is used or requirements in
use, and the plate 12 in this embodiment can be, for ex-
ample, glass used on window, skylight, show window,
and the like. Definitely, in other embodiments, the plate
12 can also be a building material used on the wall, roof,
drip of a building. That is to say, the plate 12 can be a
fixing member for fixing the reflective insulating element
10 and the photoelectric cell 11. Moreover, the reflective
insulating element 10 and the photoelectric cell 11 are
the same as those shown in FIGs. 1 and 2, and thus are
not described again here.
[0032] In this embodiment, the reflective insulating el-
ement 10, the photoelectric cell 11, and the plate 12 can
be bonded with the adhesive, the optical adhesive, or the
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optical adhesive tape, so as to form the photoelectric
module 1. Alternatively, the reflective insulating element
10 is directly formed on a surface of the plate 12 or on a
surface of the photoelectric cell 11 integrally.
[0033] In this embodiment, similar to the first embodi-
ment, the reflective insulating element 10 may adopt the
heat-insulation film, the multi-layer heat-insulation film
patch, and the PET thin film. Alternatively, coatings with
different reflectivity are coated on the photoelectric cell
11 or the plate 12 to serve as the reflective insulating
element 10, for example, on glass of a show window, a
lens, and the like. Alternatively, the reflective insulating
element 10 may use coated glass such as low-E glass.
The low-E glass has high transparency, low glare, and a
preferred radiation/heat insulation effect, and can be
classified into hard low-E glass, soft low-E glass, and
PET low-E glass. The structure and principle of the low-
E glass belong to the conventional art, so they are not
described again here. In addition, the heat-insulation film
with high reflectivity is able to increase the efficiency of
power generation as well as improve the definition of pho-
toelectric module 1.
[0034] Thereby, the photoelectric module 1 of this em-
bodiment can be combined with the building material for
ordinary building, the glass, or other plates, and when
the light rays such as sunlight irradiate on the photoelec-
tric module 1, the power generating efficiency of the pho-
toelectric cell 11 during the photoelectric conversion is
improved and the photoelectric cell 11 also has a heat
insulation function.
[0035] FIG. 4 is a three-dimensional sectional view of
a third embodiment of the present invention. Referring
to FIG. 4, in addition to the reflective insulating element
10, the photoelectric cell 11, and the plate 12, the pho-
toelectric module 1 in this embodiment further includes
a frame 3. The frame 3 can be a window frame of a win-
dow, a window frame of a vehicle skylight, or a frame for
building. After the reflective insulating element 10, the
photoelectric cell 11, and the plate 12 are bonded with
the adhesive, the optical adhesive, or the optical adhe-
sive tape to form the photoelectric module 1, they can be
assembled in the frame 3. Thereby, the photoelectric
module 1 can be directly mounted on a wall surface of
an ordinary building or non-building, and has the practi-
cability of fast installation and convenient convey.
[0036] Further, in order to improve the heat insulation
effect of the photoelectric module 1, gaps may be formed
between some components.
[0037] Referring to FIG. 5, the structure of FIG. 4 is
changed, such that a gap is formed between the reflective
insulating element 10 and the plate 12, so as to from a
hollow layer 120. Alternatively, referring to FIG. 6, gaps
are formed between the plate 12, the reflective insulating
element 10, and the photoelectric cell 11, that is, the re-
flective insulating element 10, the photoelectric cell 11,
and the plate 12 are disposed separately, thus forming
two hollow layers 120. Alternatively, referring to FIG. 7,
a gap is formed between the reflective insulating element

10 and the photoelectric cell 11, so as to form a hollow
layer 120. As such, when the light rays such as sunlight
irradiate the photoelectric cell 11, besides that the reflec-
tive insulating element 10 reflects/insulates the heat ra-
diation, the hollow layer 120 further insulates the heat
conduction between the reflective insulating element 10,
the photoelectric cell 11, and the plate 12, thus improving
the heat insulation effect.
[0038] FIGs. 8 and 9 are schematic views of using
states of the present invention. Referring to FIG. 8, the
frame 3 is disposed on the wall surface of a building 4,
and the reflective insulating element 10, the photoelectric
cell 11, and the plate 12 (only the photoelectric cell 11 is
shown in FIG. 8) are disposed in the frame 3, as shown
in the third embodiment. Referring to FIG. 9, a schematic
view of another using state of the present invention is
shown. The building 4 has a roof 40, and the photoelectric
module 1 is disposed on a surface of the roof 40. More-
over, the photoelectric module 1 is disposed on the roof
40, and if it is not intended that light such as sunlight
enters the building 4, the reflective insulating element 10
can be a non-transmissive reflective insulating element.
Referring to FIG. 10, a schematic view of still another
using state of the present invention is shown. A skylight
is provided on a vehicle 5 such as car, and the photoe-
lectric module 1 in the second embodiment can be dis-
posed on the skylight. Alternatively, the photoelectric
module in the third embodiment may be selected to be
disposed on the skylight, or the photoelectric modules in
the different embodiments described above may be di-
rectly disposed on the vehicle roof, but the present in-
vention is not limited to this.
[0039] Referring to all the accompanying drawings,
compared with the prior art, the present invention has
the following efficacies. First, the photoelectric cell 11 of
the photoelectric module 1 is disposed with the reflective
insulating element 10, and the reflective insulating ele-
ment 10 has a light reflection function as well as a heat
insulation function. When the photoelectric cell 11 per-
forms the photoelectric conversion to generate the elec-
tric energy, in addition to the direct irradiation of light such
as sunlight serving as the light source, the light reflected
by the reflective insulating element 10 is also received
to perform the photoelectric conversion again to generate
the electric energy. Therefore, different from the defect
of the prior art that the conventional solar panel has low
power generating efficiency due to a limited area, the
present invention can directly improve the power gener-
ating efficiency without changing the area of the photo-
electric cell 11.
[0040] Second, the reflective insulating element 10 of
the photoelectric module 1 can reflect or insulate the heat
radiation and light generated by irradiation of light such
as sunlight, and thus the photoelectric module 1 can be
mounted on the transmissive plate 12 such as window
and glass in use. Compared with the defect of the prior
art that the conventional solar panel easily causes tem-
perature rise in the building or vehicle, the present inven-
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tion further has the practicability of heat insulation.

Claims

1. A photoelectric module, comprising a photoelectric
cell, wherein a reflective insulating element is dis-
posed on a surface of the photoelectric cell.

2. The photoelectric module according to claim 1, fur-
ther comprising a plate disposed on a bottom of the
reflective insulating element, wherein the reflective
insulating element is disposed between the plate and
the photoelectric cell.

3. The photoelectric module according to claim 2,
wherein the plate is glass or a building material.

4. The photoelectric module according to claim 2, fur-
ther comprising a frame for accommodating the
plate, the reflective insulating element, and the pho-
toelectric cell.

5. The photoelectric module according to claim 4,
wherein a gap is formed between the plate and the
reflective insulating element, or the gap is formed
between the reflective insulating element and the
photoelectric cell, or the gaps are formed between
the plate, the reflective insulating element, and the
photoelectric cell.

6. The photoelectric module according to claim 2,
wherein the reflective insulating element is disposed
on the plate or the photoelectric cell integrally.

7. The photoelectric module according to claim 1,
wherein the reflective insulating element is selected
from a group consisting of a heat-insulation film, a
multi-layer heat-insulation film patch, a polyester
(PET) thin film, and low-E glass.

8. The photoelectric module according to claim 1,
wherein the photoelectric cell is a solar panel.

9. The photoelectric module according to claim 8,
wherein the solar panel is selected from a group con-
sisting of an amorphous silicon solar panel, a monoc-
rystalline silicon solar panel, a polysilicon solar pan-
el, a thin-film solar panel, and a solar panel manu-
factured with a silicon wafer and semiconductor
process.

10. The photoelectric module according to claim 9,
wherein the solar panel is a thin-film solar panel
made of a material selected from a group consisting
of nanocrystalline silicon (nc-Si), microcrystalline sil-
icon (mc-Si), copper indium diselenide (CIS), copper
indium gallium diselenide (CIGS), GaAs multijuction,

dye-sensitized solar cell, and organic/polymer solar
cells.
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