FILTERING MODULE

BACKGROUND
Technical Field

[0001] The present disclosure relates to filtering modules.

Description of Related Art
[0002] With the increase of living standards of people, electronic products have
become an important part of daily lives. What is more, consumers become

more and more concerned about the quality level of electronic products.

[0003] As a result, in order to enhance the quality of electronic products, apart
from striving to improve the design of electronic products, the manufacturers
also work to optimize the manufacturing environment during the manufacturing
process of the electronic products, so as to guarantee the manufacturing quality
of electronic products. Therefore, the method to effectively provide a dust-free
space appropriate for the production of electronic products is undoubtedly an

important issue which the industry highly concerns.

SUMMARY
[0004] A technical aspect of the present disclosure is to provide a filtering
module, which can effectively enhance the degree of tightness between the first

rectangular frame and the fan filtering unit.

[0005] According to an embodiment of the present disclosure, a filtering module

includes a first reinforced aluminum side plate and at least one filtering mesh.



The first reinforced aluminum side plate surrounds to form a first rectangular
frame. The first reinforced aluminum side plate includes a first top plate, a first
connecting plate, a base plate and a first positioning plate. The first
connecting plate is connected between the first top plate and the base plate.
The base plate and the first top plate are substantially parallel with each other.
The base plate has a treated surface. The treated surface is away from the
first top plate and is configured to abut against a fan filtering unit. The first top
plate has a first supporting surface away from the base plate. The first
positioning plate is disposed perpendicularly on the first supporting surface and
aligns with the first connecting plate. The filtering mesh is at least partially
supported on the first supporting surface and at least partially abuts against the

first positioning plate.

[0006] In one or more embodiments of the present disclosure, the treated

surface is a flat surface.

[0007] In one or more embodiments of the present disclosure, an edge of the
first top plate facing to an inner side of the first rectangular frame defines a first
vent. A dimension of the filtering mesh is larger than a dimension of the first

vent.

[0008] In one or more embodiments of the present disclosure, the filtering mesh

is a frameless filtering cloth.

[0009] In one or more embodiments of the present disclosure, the first
supporting surface includes a first subsidiary supporting surface and a second
subsidiary supporting surface. The first subsidiary supporting surface is farther

away from the base plate than the second subsidiary supporting surface from



the base plate. The first subsidiary supporting surface is adjacent with the
second subsidiary supporting surface. The second subsidiary supporting
surface is located at an inner side of the first rectangular frame relative to the
first subsidiary supporting surface. The filtering module further includes a first
supporting bar. The first supporting bar is disposed along a symmetrical line of
the first rectangular frame. Two opposite ends of the first supporting bar are
respectively connected with the corresponding second subsidiary supporting
surface. The filtering mesh includes two subsidiary filtering meshes. The
subsidiary filtering meshes are adjacent to each other. At least one of the
subsidiary filtering meshes is at least partially supported on the first subsidiary

supporting surface and the first supporting bar.

[0010] In one or more embodiments of the present disclosure, each of the

subsidiary filtering meshes is a removable filtering mesh.

[0011] In one or more embodiments of the present disclosure, a quantity of the
filtering mesh is plural. The first reinforced aluminum side plate further
includes a protruding portion. The protruding portion is connected with the first
top plate and is located at an outer side of the first rectangular frame. The
filtering module further includes at least one second reinforced aluminum side
plate and a sealing element. The second reinforced aluminum side plate
surrounds to form a second rectangular frame. The second reinforced
aluminum side plate includes a second top plate, a second connecting plate, a
lower portion and a second positioning plate. The second connecting plate is
connected between the second top plate and the lower portion. The lower

portion has a recessed portion aligning with the second connecting plate and



configured to accommodate the first positioning plate. The second top plate
has a second supporting surface away from the lower portion. The second
positioning plate is disposed perpendicularly on the second supporting surface
and aligns with the second connecting plate. At least one of the filtering
meshes is at least partially supported on the second supporting surface and at
least partially abuts against the second positioning plate. The sealing element

is compressed between the protruding portion and the lower portion.

[0012] In one or more embodiments of the present disclosure, a quantity of the
second rectangular frame is plural. The second rectangular frames are
mutually stacked. The corresponding second positioning plate of one of the
second rectangular frames is accommodated in the corresponding recessed

portion of the adjacent one of the second rectangular frames.

[0013] In one or more embodiments of the present disclosure, an edge of the
second top plate facing to an inner side of the second rectangular frame defines
a second vent. A dimension of the filtering mesh is larger than a dimension of

the second vent.

[0014] In one or more embodiments of the present disclosure, the second
supporting surface includes a third subsidiary supporting surface and a fourth
subsidiary supporting surface. The third subsidiary supporting surface is
farther away from the lower portion than the fourth subsidiary supporting
surface from the lower portion. The third subsidiary supporting surface is
adjacent with the fourth subsidiary supporting surface. The fourth subsidiary
supporting surface is located at an inner side of the second rectangular frame

relative to the third subsidiary supporting surface. The filtering module further



includes a second supporting bar. The second supporting bar is disposed
along a symmetrical line of the second rectangular frame. Two opposite ends
of the second supporting bar are respectively connected with the corresponding
fourth subsidiary supporting surface. At least one of the subsidiary filtering
meshes is at least partially supported on the third subsidiary supporting surface

and the second supporting bar.

[0015] In one or more embodiments of the present disclosure, the first top plate
and the base plate have a first distance therebetween. The second top plate
and the first plate have a second distance therebetween. The first distance is

larger than the second distance.

[0016] When compared with the prior art, the above-mentioned embodiments of

the present disclosure have at least the following advantages:

[0017] (1) Since the treated surface of the base plate has a high level of flatness,
the degree of tightness between the first rectangular frame and the fan filtering
unit can be effectively enhanced. Thus, in the process that the filtered air is
delivered to the next working space, the filtered air does not leak away between
the first rectangular frame and the fan filtering unit. On the other hand,
unfiltered air does not infiltrate from the outside through the connection between
the first rectangular frame and the fan filtering unit. Therefore, the quality of

the filtered air entering into the working space is enhanced.

[0018] (2) Since the material of the first reinforced aluminum side plate is
reinforced aluminum, the situation of structural deformation of the first

rectangular frame formed from surrounding the first reinforced aluminum side



plate is unlikely to happen. In this way, the degree of tightness between the

first rectangular frame and the fan filtering unit can be effectively enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019] The disclosure can be more fully understood by reading the following
detailed description of the embodiments, with reference made to the

accompanying drawings as follows:

[0020] Fig. 1 is a schematic view of a filtering module according to an

embodiment of the present disclosure;
[0021] Fig. 2 is a schematic view of the first rectangular frame of Fig. 1;
[0022] Fig. 3 is a sectional view along the section line A-A of Fig. 1;

[0023] Fig. 4 is a schematic view of a filtering module according to another
embodiment of the present disclosure, in which the filtering mesh includes two

subsidiary filtering meshes;

[0024] Fig. 5 is a schematic view of a filtering module according to a further
embodiment of the present disclosure, in which the second rectangular frame is

stacked on top of the first rectangular frame;
[0025] Fig. 6 is a sectional view along the section line B-B of Fig. 5;

[0026] Fig. 7 is a schematic view of a filtering module according to another

embodiment of the present disclosure;

[0027] Fig. 8 is a schematic view of a filtering module according to a further

embodiment of the present disclosure; and



[0028] Fig. 9 is a sectional view along the section line C-C of Fig. 8.

DETAILED DESCRIPTION
[0029] Drawings will be used below to disclose embodiments of the present
disclosure. For the sake of clear illustration, many practical details will be
explained together in the description below. However, it is appreciated that the
practical details should not be used to limit the claimed scope. In other words,
in some embodiments of the present disclosure, the practical details are not
essential. Moreover, for the sake of drawing simplification, some customary
structures and elements in the drawings will be schematically shown in a
simplified way. Wherever possible, the same reference numbers are used in

the drawings and the description to refer to the same or like parts.

[0030] Unless otherwise defined, all terms (including technical and scientific
terms) used herein have the same meanings as commonly understood by one
of ordinary skill in the art to which this disclosure belongs. It will be further
understood that terms, such as those defined in commonly used dictionaries,
should be interpreted as having a meaning that is consistent with their meaning
in the context of the relevant art and the present disclosure, and will not be
interpreted in an idealized or overly formal sense unless expressly so defined

herein.

[0031] Reference is made to Figs. 1-3. Fig. 1 is a schematic view of a filtering
module 100 according to an embodiment of the present disclosure. Fig. 2 is a
schematic view of the first rectangular frame 110 of Fig. 1. Fig. 3 is a sectional

view along the section line A-A of Fig. 1. In this embodiment, as shown in Figs.



1-3, a filtering module 100 includes a first reinforced aluminum side plate 111
and at least one filtering mesh 120. The first reinforced aluminum side plate
111 surrounds to form a first rectangular frame 110. The first reinforced
aluminum side plate 111 includes a first top plate 112, a first connecting plate
113, a base plate 114 and a first positioning plate 115. The first connecting
plate 113 is connected between the first top plate 112 and the base plate 114.
The base plate 114 and the first top plate 112 are substantially parallel with
each other. The base plate 144 has a treated surface 144s. The treated
surface 144s is away from the first top plate 112 and is configured to abut
against a fan filtering unit 200 (please refer to Fig. 3). The first top plate 112
has a first supporting surface 112s. The first supporting surface 112s is away
from the base plate 114. The first positioning plate 115 is disposed
perpendicularly on the first supporting surface 112s and aligns with the first
connecting plate 113. The filtering mesh 120 is at least partially supported on
the first supporting surface 112s and at least partially abuts against the first

positioning plate 115.

[0032] In practical applications, the treated surface 114s of the base plate 114 is
a flat surface. For example, the treated surface 114s can be formed as a flat
surface by the following methods of surface treatment, which include, but not
limited to, sandblasting (to form a matte pearly silver surface), polishing (to form
a mirror surface), wire drawing (to achieve a satin-like effect), electroplating (to
cover a metallic layer thereon) and spraying (to cover a non-metallic layer
thereon), etc. By forming the treated surface 114s as a flat surface, i.e.,
making the treated surface 114s to have a high level of flatness, when the

treated surface 114s of the base plate 114 abuts against the fan filtering unit



200, the degree of tightness between the first rectangular frame 110 and the fan

filtering unit 200 can be effectively enhanced.

[0033] When the fan filtering unit 200 operates, air passes through the filtering
mesh 120 and is filtered by the filtering mesh 120. The filtered air sequentially
passes through the first rectangular frame 110 and the fan filtering unit 200, and
is then delivered to the next working space, such as a dust-free room. As
mentioned above, the degree of tightness between the first rectangular frame
110 and the fan filtering unit 200 can be effectively enhanced. Thus, in the
process that the filtered air is delivered to the next working space, the filtered air
does not leak away between the first rectangular frame 110 and the fan filtering
unit 200. On the other hand, unfiltered air does not infiltrate from the outside
through the connection between the first rectangular frame 110 and the fan
filtering unit 200. Therefore, the quality of the filtered air entering into the

working space is enhanced.

[0034] In addition, it is worth to note that, the material of the first reinforced
aluminum side plate 111 is reinforced aluminum. Thus, the situation of
structural deformation of the first rectangular frame 110 formed from
surrounding the first reinforced aluminum side plate 111 is unlikely to happen.
In this way, the degree of tightness between the first rectangular frame 110 and

the fan filtering unit 200 can be effectively enhanced.

[0035] In the structural point of view, in this embodiment, an edge 112e of the
first top plate 112 facing to an inner side of the first rectangular frame 110

defines a first vent AO1 (please refer to Figs. 2-3 for the edge 112e and the first
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vent AO1), and a dimension of the filtering mesh 120 is larger than a dimension

of the first vent AO1.

[0036] In this embodiment, the filtering mesh 120 is a frameless filtering cloth.
For example, in situations where the on-site environment is poor, such as in the
initial stage of plant construction, users can first perform preliminary filtering and

purification of the environment using the frameless filtering cloth at a lower cost.

[0037] Moreover, as shown in Figs. 2-3, the first supporting surface 112s of the
first top plate 112 includes a first subsidiary supporting surface 112sa and a
second subsidiary supporting surface 112sb. The first subsidiary supporting
surface 112sa is farther away from the base plate 114 than the second
subsidiary supporting surface 112sb from the base plate 114. The first
subsidiary supporting surface 112sa is adjacent with the second subsidiary
supporting surface 112sb. The second subsidiary supporting surface 112sb is
located at an inner side of the first rectangular frame 110 relative to the first
subsidiary supporting surface 112sa. Furthermore, as shown in Fig. 2, the
filtering module 100 further includes a first supporting bar 130. The first
supporting bar 130 is disposed along a symmetrical line SL1 of the first
rectangular frame 110, and two opposite ends of the first supporting bar 130 are
respectively connected with the corresponding second subsidiary supporting

surface 112sb.

[0038] Reference is made to Fig. 4. Fig. 4 is a schematic view of a filtering
module 100 according to another embodiment of the present disclosure, in
which the filtering mesh 120 includes two subsidiary filtering meshes 120°. In

this embodiment, as shown in Fig. 4, the filtering mesh 120 includes two
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subsidiary filtering meshes 120’, and the subsidiary filtering meshes 120’ are
adjacent to each other. Moreover, at least one of the subsidiary filtering
meshes 120’ is at least partially supported on the first subsidiary supporting
surface 112sa and the first supporting bar 130 (please see Fig. 2 for the first
supporting bar 130). In practical applications, each of the subsidiary filtering
meshes 120’ can be a removable filtering mesh. For the sake of easy
understanding of the figures, in Fig. 4, one of the subsidiary filtering meshes
120’ is supported on the first rectangular frame 110, and another one of the
subsidiary filtering meshes 120’ is ready to be supported on the first rectangular

frame 110.

[0039] Reference is made to Figs. 5-6. Fig. 5 is a schematic view of a filtering
module 100 according to a further embodiment of the present disclosure, in
which the second rectangular frame 140 is stacked on top of the first
rectangular frame 110. Fig. 6 is a sectional view along the section line B-B of
Fig. 5. In this embodiment, as shown in Figs. 5-6, the filtering module 100
further includes at least one second reinforced aluminum side plate 141 and a
sealing element 150. The second reinforced aluminum side plate 141
surrounds to form a second rectangular frame 140. The second reinforced
aluminum side plate 141 includes a second top plate 142, a second connecting
plate 143, a lower portion 144 and a second positioning plate 145. The second
connecting plate 143 is connected between the second top plate 142 and the
lower portion 144. The lower portion 144 has a recessed portion R. The
recessed portion R aligns with the second connecting plate 143 and is
configured to accommodate the first positioning plate 115 of the first reinforced

aluminum side plate 111. The second top plate 142 has a second supporting
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surface 142s. The second supporting surface 142s is away from the lower
portion 144. The second positioning plate 145 is disposed perpendicularly on
the second supporting surface 142s and aligns with the second connecting
plate 143. Moreover, the first reinforced aluminum side plate 111 further
includes a protruding portion 116. The protruding portion 116 is connected
with the first top plate 112 and is located at an outer side of the first rectangular
frame 110. Furthermore, the sealing element 150 is compressed between the
protruding portion 116 of the first reinforced aluminum side plate 111 and the
lower portion 144 of the second reinforced aluminum side plate 141, such that
the degree of tightness between the first rectangular frame 110 and the second

rectangular frame 140 is effectively enhanced.

[0040] Similarly, an edge 142e of the second top plate 142 of the second
reinforced aluminum side plate 141 facing to an inner side of the second
rectangular frame 140 defines a second vent AO2, and a dimension of the
filtering mesh 120 (i.e., the two subsidiary filtering meshes 120’) is larger than a

dimension of the second vent AO2.

[0041] It is worth to note that, as shown in Fig. 6, the first top plate 112 and the
base plate 114 of the first rectangular frame 110 have a first distance D1
therebetween. The second top plate 142 of the second rectangular frame 140
and the first plate 112 of the first rectangular frame 110 have a second distance
D2 therebetween. In this embodiment, the first distance D1 is larger than the

second distance D2.

[0042] In addition, the second supporting surface 142s of the second top plate

142 includes a third subsidiary supporting surface 142sa and a fourth subsidiary
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supporting surface 142sb. The third subsidiary supporting surface 142sa is
farther away from the lower portion 144 than the fourth subsidiary supporting
surface 142sb from the lower portion 144. The third subsidiary supporting
surface 142sa is adjacent with the fourth subsidiary supporting surface 142sb.
The fourth subsidiary supporting surface 142sb is located at an inner side of the
second rectangular frame 140 relative to the third subsidiary supporting surface
142sa. Furthermore, the filtering module 100 further includes a second
supporting bar 160 (please see Fig. 5 for the second supporting bar 160). The
second supporting bar 160 is disposed along a symmetrical line SL2 of the
second rectangular frame 140, and two opposite ends of the second supporting
bar 160 are respectively connected with the corresponding fourth subsidiary

supporting surface 142sb, as shown in Fig .5.

[0043] Reference is made to Fig. 7. Fig. 7 is a schematic view of a filtering
module 100 according to another embodiment of the present disclosure. In
this embodiment, as shown in Fig. 7, a quantity of the filtering mesh 120 is
plural, and one of the filtering meshes 120 is at least partially supported on the
second supporting surface 142s and at least partially abuts against the second
positioning plate 145 (please also refer to Fig. 6 for the second positioning plate
145). To be more specific, at least one of the subsidiary filtering meshes 120’
is at least partially supported on the third subsidiary supporting surface 142sa
and the second supporting bar 160 (please refer to Fig. 5 for the second
supporting bar 160). For the sake of easy understanding of the figures, in Fig.
7, one of the subsidiary filtering meshes 120’ is supported on the second
rectangular frame 140, and another one of the subsidiary filtering meshes 120’

is ready to be supported on the second rectangular frame 140.
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[0044] Reference is made to Figs. 8-9. Fig. 8 is a schematic view of a filtering
module 100 according to a further embodiment of the present disclosure. Fig.
9 is a sectional view along the section line C-C of Fig. 8. In this embodiment,
as shown in Figs. 8-9, a quantity of the second rectangular frame 140 is plural.
The second rectangular frames 140 are mutually stacked. The corresponding
second positioning plate 145 of one of the second rectangular frames 140 is
accommodated in the corresponding recessed portion R of the adjacent one of
the second rectangular frames 140. To be more specific, as shown in Fig. 9,
the second positioning plate 145 of the second rectangular frame 140 located
below is accommodated in the recessed portion R of the second rectangular

frame 140 located above.

[0045] In conclusion, when compared with the prior art, the aforementioned

embodiments of the present disclosure have at least the following advantages:

[0046] (1) Since the treated surface of the base plate has a high level of flatness,
the degree of tightness between the first rectangular frame and the fan filtering
unit can be effectively enhanced. Thus, in the process that the filtered air is
delivered to the next working space, the filtered air does not leak away between
the first rectangular frame and the fan filtering unit. On the other hand,
unfiltered air does not infiltrate from the outside through the connection between
the first rectangular frame and the fan filtering unit. Therefore, the quality of

the filtered air entering into the working space is enhanced.

[0047] (2) Since the material of the first reinforced aluminum side plate is
reinforced aluminum, the situation of structural deformation of the first

rectangular frame formed from surrounding the first reinforced aluminum side



15

plate is unlikely to happen. In this way, the degree of tightness between the

first rectangular frame and the fan filtering unit can be effectively enhanced.

[0048] Although the present disclosure has been described in considerable
detail with reference to certain embodiments thereof, other embodiments are
possible. Therefore, the spirit and scope of the appended claims should not be

limited to the description of the embodiments contained herein.

[0049] It will be apparent to the person having ordinary skill in the art that
various modifications and variations can be made to the structure of the present
disclosure without departing from the scope or spirit of the present disclosure.
In view of the foregoing, it is intended that the present disclosure cover
modifications and variations of the present disclosure provided they fall within

the scope of the following claims.
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WHAT IS CLAIMED IS:

1. A filtering module, comprising:

a first reinforced aluminum side plate surrounding to form a first
rectangular frame, the first reinforced aluminum side plate comprising a first top
plate, a first connecting plate, a base plate and a first positioning plate, the first
connecting plate connecting between the first top plate and the base plate, the
base plate and the first top plate being substantially parallel with each other, the
base plate having a treated flat surface away from the first top plate and
configured to abut against a fan filtering unit, the first top plate having a first
supporting surface away from the base plate, the first positioning plate being
disposed perpendicularly on the first supporting surface and aligning with the
first connecting plate; and

at least one first filtering mesh at least partially supported on the first
supporting surface and at least partially abutting against the first positioning

plate.

2. The filtering module of claim 1, wherein an edge of the first top plate
facing to an inner side of the first rectangular frame defines a first vent, a

dimension of the first filtering mesh is larger than a dimension of the first vent.

3. The filtering module of claim 1, wherein the first filtering mesh is a

frameless filtering cloth.

4. The filtering module of claim 1, wherein the first supporting surface

comprises a first subsidiary supporting surface and a second subsidiary
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supporting surface, the first subsidiary supporting surface is farther away from
the base plate than the second subsidiary supporting surface from the base
plate, the first subsidiary supporting surface being adjacent with the second
subsidiary supporting surface, the second subsidiary supporting surface being
located at an inner side of the first rectangular frame relative to the first
subsidiary supporting surface, the filtering module further comprises:

a first supporting bar disposed along a symmetrical line of the first
rectangular frame, and two opposite ends of the first supporting bar respectively
connect with the corresponding second subsidiary supporting surface,

wherein the first filtering mesh comprises two first subsidiary filtering
meshes adjacent to each other, at least one of the first subsidiary filtering
meshes is at least partially supported on the first subsidiary supporting surface

and the first supporting bar.

5. The filtering module of claim 4, wherein each of the first subsidiary

filtering meshes is a removabile filtering mesh.

6. The filtering module of claim 4, wherein the first reinforced aluminum
side plate further comprises a protruding portion, the protruding portion is
connected with the first top plate and is located at an outer side of the first
rectangular frame,

the filtering module further comprises:

at least one second reinforced aluminum side plate surrounding to form a
second rectangular frame, the second reinforced aluminum side plate

comprises a second top plate, a second connecting plate, a lower portion and a
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second positioning plate, the second connecting plate is connected between the
second top plate and the lower portion, the lower portion has a recessed portion
aligning with the second connecting plate and configured to accommodate the
first positioning plate, the second top plate has a second supporting surface
away from the lower portion, the second positioning plate is disposed
perpendicularly on the second supporting surface and aligns with the second
connecting plate;

at least one second filtering mesh at least partially supported on the
second supporting surface and at least partially abutting against the second
positioning plate; and

a sealing element compressed between the protruding portion and the

lower portion.

7. The filtering module of claim 6, wherein a quantity of the second
rectangular frame is plural, the second rectangular frames are mutually stacked,
the corresponding second positioning plate of one of the second rectangular
frames is accommodated in the corresponding recessed portion of the adjacent

one of the second rectangular frames.

8. The filtering module of claim 6, wherein an edge of the second top
plate facing to an inner side of the second rectangular frame defines a second
vent, a dimension of the second filtering mesh is larger than a dimension of the

second vent.
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9. The filtering module of claim 6, wherein the second supporting surface
comprises a third subsidiary supporting surface and a fourth subsidiary
supporting surface, the third subsidiary supporting surface is farther away from
the lower portion than the fourth subsidiary supporting surface from the lower
portion, the third subsidiary supporting surface is adjacent with the fourth
subsidiary supporting surface, the fourth subsidiary supporting surface is
located at an inner side of the second rectangular frame relative to the third
subsidiary supporting surface, the filtering module further comprises:

a second supporting bar disposed along a symmetrical line of the second
rectangular frame, and two opposite ends of the second supporting bar
respectively connect with the corresponding fourth subsidiary supporting
surface,

wherein the second filtering mesh comprises two second subsidiary
filtering meshes adjacent to each other, at least one of the second subsidiary
filtering meshes is at least partially supported on the third subsidiary supporting

surface and the second supporting bar.

10. The filtering module of claim 6, wherein the first top plate and the
base plate have a first distance therebetween, the second top plate and the first
top plate have a second distance therebetween, the first distance is larger than

the second distance.



