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(54) AIR OUTLET FLOW GUIDE STRUCTURE AND PURIFIER

(67)  The present disclosure relates to an air outlet
flow guiding structure and a purifier. The air outlet flow
guiding structure includes an outer housing covering a
periphery of a centrifugal blade to form a flow guiding
channel; and a flow guiding part is provided in the flow
guiding channel, wherein the flow guiding part is located
on one side, close to an air outlet of the flow guiding
channel, of the centrifugal blade, and the flow guiding
partis provided in a longitudinal direction of the flow guid-
ing channel. Under the action of the centrifugal blade, air
passes through the flow guiding channel, and the air
passing through the centrifugal blades spirally moves in
the outer housing towards the air outlet, and the flow
guiding part which is provided in the longitudinal direction
of the flow guiding channel guides the spirally moving air
to flow towards the air outlet in the longitudinal direction
of the flow guiding channel, so as to prevent the airflow
from turning around in the flow guiding channel, thereby
reducing the air volume loss, and improving the air puri-
fication efficiency.
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Description

Cross-Reference to Related Application

[0001] The present application claims the priority of a
Chinese Patent Application filed on November 20, 2018,
with the No. 201811383329.5, and entitled "Air Outlet
Flow Guiding Structure and Purifier", which is incorpo-
rated herein by reference in its entirety.

Technical Field

[0002] The present disclosure relates to a field of air
purification, and in particular, to an air outlet flow guiding
structure and a purifier.

Background

[0003] The purifier filters particles in the air by circulat-
ing the indoor air, so as to purify the indoor air. In addition
to being directly related to the filtering component, the
purification capability of the purifier is closely related to
the reasonable design of the flow guiding channel, and
the reasonable design of the flow guiding channel will
effectively reduce the energy loss of the air in the trans-
mission process. Furthermore, a purifier known to the
inventors provides the power for air circulation through
centrifugal blades, so as to achieve the purpose of puri-
fying the air. However, the air delivered by the centrifugal
blades loses a lot of energy in the flow guiding channel,
resulting in low air purification efficiency.

Summary

[0004] On the basis of this, it is necessary to provide
an air outlet flow guiding structure and a purifier to im-
prove air purification efficiency.

[0005] An air outlet flow guiding structure includes an
outer housing, the outer housing covering a periphery of
a centrifugal blade to form a flow guiding channel; and a
flow guiding part is provided in the flow guiding channel,
the flow guiding part is located at a side, close to an air
outlet of the flow guiding channel, of the centrifugal blade,
and the flow guiding part is provided in a longitudinal
direction of the flow guiding channel.

[0006] The solution above provides an air outlet flow
guiding structure. Under the action of the centrifugal
blade, air passes through the flow guiding channel, and
the air passing through the centrifugal blade spirally
moves in the outer housing towards the air outlet, and
the flow guiding part which is provided in the longitudinal
direction of the flow guiding channel guides the spirally
moving air to flow towards the air outlet in the longitudinal
direction of the flow guiding channel, so as to prevent the
airflow from turning around in the flow guiding channel,
thereby reducing the air volume loss, and improving the
air purification efficiency.

[0007] In some embodiments, the flow guiding part in-
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cludes a flow guiding plate, there are a plurality of flow
guiding plates, and the plurality of flow guiding plates are
provided in the flow guiding channel at uniform intervals
in a circumferential direction.

[0008] In some embodiments, the air outlet flow guid-
ing structure further includes an inner housing for sup-
porting an electric motor, the inner housing is located at
a side, close to the air outlet of the flow guiding channel,
of the centrifugal blade, the flow guiding channel is
formed between the inner housing and the outer housing,
and the flow guiding part is located between the inner
housing and the outer housing.

[0009] In some embodiments, the flow guiding part is
provided on the inner housing and extends towards a
direction close to the outer housing, and is connected
with the outer housing.

[0010] In some embodiments, the flow guiding part is
provided with a wire passing channel, and the wire pass-
ing channel penetrates from an end face, connected with
the outer housing, of the flow guiding part to an end face,
connected with the inner housing, of the flow guiding part.
[0011] Insome embodiments, an outer diameter of the
inner housing gradually decreases in a direction away
from the centrifugal blade, and a slope of an outer wall
of the inner housing gradually decreases.

[0012] In some embodiments, the flow guiding part in-
cludes a straight plate or an arc-shaped plate; and when
the flow guiding part is an arc-shaped plate, spirally rising
air delivered by the centrifugal blade is blocked by a con-
cave surface of the arc-shaped plate and flows in the
longitudinal direction of the flow guiding channel.
[0013] In some embodiments, the outer housing is a
cylindrical housing, a radius of the cylindrical housing is
R, and when the flow guiding partincludes an arc-shaped

R<2R.

plate, an arcradius of the arc-shaped plateis 3

[0014] Insome embodiments, the arc radius of the arc-
shaped plate is -.
[0015] A purifier includes a centrifugal blade, an elec-

tric motor for driving the centrifugal blade to rotate, and
the air outlet flow guiding structure mentioned above; and
the outer housing covers a periphery of the centrifugal
blade.

[0016] In the solution above, a purifier is provided, by
using the air outlet flow guiding structure in any one of
the described embodiments, the purifier enables air,
passing through the centrifugal blade, to be able to move
in the longitudinal direction of the flow guiding channel
under the action of the flow guiding part, thereby avoiding
the occurrence of the cases where the air volume is re-
duced and the air supply distance is reduced due to the
rotation of the air in the flow guiding channel, thereby
improving the air purification efficiency.

[0017] In some embodiments, the centrifugal blade is
coaxially provided with the outer housing, and the axis
of the centrifugal blade is parallel to a side surface of the
flow guiding part.
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[0018] In some embodiments, the purifier further in-
cludes a filtering device, and the filtering device is pro-
vided at an air inlet of the flow guiding channel and is in
communication with the air inlet.

Brief Description of the Drawings

[0019] To describe the technical solutions in the em-
bodiments of the present disclosure or in the embodi-
ments known to the inventers more clearly, in the follow-
ing, the drawings required for describing the embodi-
ments are introduced briefly. Obviously, the drawings in
the following description are merely embodiments of the
present disclosure, and for a person of skilled in the art,
other drawings can also be derived from the disclosed
drawings, without involving any inventive effort.

Fig. 1 is a front view of an air outlet flow guiding
structure according to some embodiments of the
present disclosure;

Fig. 2 is a side view of the air outlet flow guiding
structure shown in Fig. 1;

Fig. 3 is a front view of an air outlet flow guiding
structure according to some other embodiments of
the present disclosure;

Fig. 4 is a front view of an air outlet flow guiding
structure according to some other embodiments of
the present disclosure;

Fig. 5 is a schematic view of the structure of a purifier
without flow guiding part according to some embod-
iments of the present disclosure;

Fig. 6 is a cross-sectional view of a purifier according
to some embodiments of the present disclosure;
Fig. 7 is an exploded view of a purifier according to
some embodiments of the present disclosure;

Fig. 8 is an exploded view of a purifier according to
some other embodiments of the present disclosure.

Detailed Description of the Embodiments

[0020] The following clearly and completely describes
the technical solutions in the embodiments of the present
disclosure with reference to the drawings in the embod-
iments of the present disclosure. Obviously, the de-
scribed embodiments are merely a part rather than all of
the embodiments of the present disclosure. All other em-
bodiments obtained by a person of skilled in the art on
the basis of the embodiments of the present disclosure
without inventive efforts shall belong to the scope of pro-
tection of the present disclosure.

[0021] Embodiments of the present disclosure provide
an air outlet flow guiding structure 13. As shown in Figs.
1 to 4, the air outlet flow guiding structure 13 includes an
outer housing 131. As shown in Fig. 6, the outer housing
131 covers a periphery of a centrifugal blade 11 to form
a flow guiding channel 132, a flow guiding part 133 is
provided in the flow guiding channel 132, the flow guiding
part 133 is located at a side, close to an air outlet of the
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flow guiding channel 132, of the centrifugal blade 11, and
the flow guiding part 133 is provided in a longitudinal
direction of the flow guiding channel 132.

[0022] The solution above provides an air outlet flow
guiding structure 13, under the action of the centrifugal
blade 11, air passes through the flow guiding channel
132, as shown in Fig. 5, the air passing through the cen-
trifugal blade 11 spirally moves in the outer housing 131
towards the air outlet, as shown in Fig. 6, the flow guiding
part 133 which is provided in the longitudinal direction of
the air guide channel 132 guides the spirally moving air
to flow towards the air outlet in the longitudinal direction
of the flow guiding channel 132, so as to prevent the
airflow from turning around in the flow guiding channel
132, thereby reducing the air volume loss, and improving
the air purification efficiency.

[0023] Specifically, in the present disclosure, the flow
guiding part 133 is provided in the longitudinal direction
of the flow guiding channel 132, which refers to the lon-
gitudinal direction in the state as shown in Fig. 6, so that
spirally rising air is able to be blocked by the flow guiding
part 133, thereby the air flows upwards along the flow
guiding parts 133, so as to prevent the airflow from turning
around in the inner housing 134, thereby reducing the air
volume loss. As shown, for example, in Figs. 1, 3, and
4, the visible portion of the flow guiding part 133 in the
front views of the embodiments is the end face of the flow
guiding part 133. When the installation angle of the pu-
rifier 10 is shifted, the arrangement direction of the flow
guiding part 133 is also shifted correspondingly. Howev-
er, the relative position between the flow guiding part 133
and the outer housing 131 remains unchanged, that is,
the flow guiding part 133 is capable of guiding the spirally
rising airflow in the flow guiding channel 132, so that the
airflow moves substantially in the axial direction of the
outer housing 131. Specifically, the flow guiding part is
a plate-shaped structure. Furthermore, there are a plu-
rality of flow guiding parts 133, so as to improve the block-
ing effect on the spirally rising air and reduce the air vol-
ume loss.

[0024] AsshowninFigs. 1to4,in some embodiments,
the flow guiding part 133 is a flow guiding plate, there are
a plurality of flow guiding plates, and the plurality of guid-
ing plates are provided in the flow guiding channel 132
at uniform intervals in a circumferential direction. Thus,
the air spirally rising in the axial direction is able to be
guided to the air outlet more evenly, further increasing
the air output volume.

[0025] As shown in Fig. 5, in some embodiments, the
air outlet flow guiding structure 13 further includes an
inner housing 134 for supporting an electric motor 12,
the inner housing 134 is located at a side, close to the
air outlet of the flow guiding channel 132, of the centrif-
ugal blades 11, the flow guiding channel 132 is located
between the inner housing 134 and the outer housing
131, and the flow guiding part 133 is located between
the inner housing 134 and the outer housing 131.
[0026] When the inner housing 134 is used to support
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the electric motor 12, the flow guiding channel 132 is
formed between the inner housing 134 and the outer
housing 131, and the flow guiding part 133 is provided
between the inner housing 134 and the outer housing
131 to guide the air spirally rising in the flow guiding chan-
nel 132.

[0027] Specifically, the flow guiding parts 133 can be
connected with the outer housing 131, and can also be
connected with the inner housing 134; or the flow guiding
part is supported between the outer housing 131 and the
inner housing 134, and can support the inner housing
134 and the outer housing 131, thereby improving the
overall strength of the air outlet flow guiding structure 13.
For example, in some embodiments, as shown in Figs.
1 to 4, the flow guiding part 133 is provided on the inner
housing 134, extending in a direction close to the outer
housing 131, and is connected with the outer housing
131.

[0028] Furthermore, on the basis of the existence of
the flow guiding part 133, when the flow guiding part 133
is supported between the inner housing 134 and the outer
housing 131, the flow guiding part 133 is a structure with
a certain width, as shown in Fig. 4, and then a channel
for wires layout is provided in the flow guiding part 133,
thereby omitting the arrangement of a dedicated wire lay-
out channel between the inner housing 134 and the outer
housing 131, and further simplifying the structure.
[0029] As shown in Fig. 4, in some embodiments, the
flow guiding part 133 is provided with a wire passing
channel, and the wire passing channel penetrates from
an end face, connected with the outer housing 131, of
the flow guiding part 133 to an end face, connected with
the inner housing 134, of the flow guiding part 133. The
wire connected to the electric motor 12 in the inner hous-
ing 134 is connected to an external circuit through the
wire passing channel, thereby preventing the wire from
being exposed in the flow guiding channel 132 and af-
fecting the air output volume.

[0030] Further, in some embodiments, an outer diam-
eter of the inner housing 134 gradually decreases in a
direction away from the centrifugal blade 11, and a slope
of the outer wall of the inner housing 134 gradually de-
creases. In this way, the outer wall of the inner housing
134 forms a shape similar to a reverse bowl, so as to
prevent the airflow in the flow guiding channel 132 from
gathering and turning around on the surface of the inner
housing 134, thereby further increasing the air output vol-
ume.

[0031] Further, in some embodiments, the flow guiding
part 133 is a straight plate or an arc-shaped plate, as
long as the flow guiding part 133 is provided in the lon-
gitudinal direction of the flow guiding channel 132 and
can guide the spirally rising airflow to flow upward.
[0032] Furthermore, in some embodiments, as shown
in Figs. 1 to 4, when the flow guiding part 133 is an arc-
shaped plate, the spirally rising air delivered by the cen-
trifugal blade 11 is blocked by a concave surface of the
arc-shaped plate, and flows in the longitudinal direction
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of the flow guiding channel 132. The air guided by the
flow guiding part 133 flows along the concave surface of
the flow guiding part 133 when being in contact with the
flow guiding part 133, and then flows upwards under the
blocking of the flow guiding part 133, thereby further re-
ducing the energy loss of the air when being in contact
with the flow guiding part 133.

[0033] Further, in some embodiments, as shown in
Figs. 1to 8, the outer housing 131 is a cylindrical housing,
aradius of the cylindrical housing is R, and when the flow
guiding part 133 is an arc-shaped plate, an arc radius of

R

—_—~

the arc-shaped plate is 3 " While ensuring the
guiding effect of the flow guiding part 133 on the air, it
also makes the overall air volume larger. In some em-
bodiments, the arc radius of the R arc-shaped plate is -.
[0034] Further,some otherembodiments provide a pu-
rifier 10, as shown in Figs. 6 to 8, the purifier 10 includes
a centrifugal blade 11, an electric motor 12 for driving the
centrifugal blade 11 to rotate, and the air outlet flow guid-
ing structure 13 mentioned above; and the outer housing
131 covers a periphery of the centrifugal blade 11.
[0035] In the solution above, a purifier 10 is provided,
by using the air outlet flow guiding structure 13 in any
one of the described embodiments, the purifier enables
the air, passing through the centrifugal blade 11, to be
able to move in the longitudinal direction of the flow guid-
ing channel 132 under the action of the flow guiding part
133, thereby avoiding the occurrence of the cases where
the air volume is reduced and the air supply distance is
reduced due to the rotation of the air in the flow guiding
channel 132, thereby improving the air purification effi-
ciency.

[0036] Further, in some embodiments, the centrifugal
blade 11 is coaxially provided with the outer housing 131,
and the axis of the centrifugal blade 11 is parallel to a
side surface of the flow guiding part 133. In this way, a
distribution of the airflow in the flow guiding channel 132
is more uniform, and the overall air output effect is better.
[0037] Further, in some embodiments, as shown in
Figs. 6 to 8, the purifier 10 further includes a filtering
device 135, and the filtering device 135 is provided at an
air inlet of the flow guiding channel 132 and is in com-
munication with the air inlet.

[0038] Under the driving of the electric motor 12, the
centrifugal blade 11 rotates to suck in outside air, and
the outside air passes through the flow guiding channel
132 after passing through the filtering device 135; and
under the action of the flow guiding part 133, the air spi-
rally rising in the flow guiding channel 132 is guided to
be the air flowing in the longitudinal direction of the flow
guiding channel 132, which reduces the occurrence of
air rotating in the flow guiding channel 132, thereby in-
creasing the air output volume, and improving the purifi-
cation efficiency.

[0039] Various technical features of the described em-
bodiments can be combined in any way, and in order to
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make the description concise, all possible combinations
of the technical features in the described embodiments
are not described. However, as long as the combination
of these technical features is not contradictory, the com-
bination should be considered to belong to the scope of
the description.

[0040] The foregoing embodiments merely represent
several implementations of the present disclosure. The
description of these embodiments is more specific and
detailed, but it should not be understood as a limitation
on the scope of the disclosure. It should be noted that,
for a person skilled in the art, various modifications and
improvements can be made without departing from the
concept of the present disclosure, and all these modifi-
cations and improvements belong to the scope of pro-
tection of the present disclosure. Therefore, the scope
of protection of the present disclosure should be subject
to the appended claims.

Claims

1. An air outlet flow guiding structure (13), comprising
an outer housing (131), the outer housing (131) cov-
ering a periphery of a centrifugal blade (11) to form
aflow guiding channel (132); a flow guiding part (133)
is provided in the flow guiding channel (132), the flow
guiding part (133) being located on one side, close
to an air outlet of the flow guiding channel (132), of
the centrifugal fan blade (11), and the flow guiding
part (133) is provided in a longitudinal direction of
the flow guiding channel (132).

2. The air outlet flow guiding structure (13) as claimed
in claim 1, wherein the flow guiding part (133) com-
prises a flow guiding plate, and there are a plurality
of flow guiding plates, and the plurality of flow guiding
plates are provided in the flow guiding channel (132)
at uniform intervals in a circumferential direction.

3. The air outlet flow guiding structure (13) as claimed
in claim 1 or 2, wherein, the air outlet flow guiding
structure (13) further comprises an inner housing
(134) for supporting an electric motor (12), the inner
housing (134) being located at a side, close to the
air outlet of the flow guiding channel (132), of the
centrifugal blade (11), the flow guiding channel (132)
being formed between the inner housing (134) and
an outer housing (131), and the flow guiding part
(133) being located between the inner housing (134)
and the outer housing (131).

4. The air outlet flow guiding structure (13) as claimed
in claim 3, wherein the flow guiding part (133) is pro-
vided on the inner housing (134), extending towards
a direction close to the outer housing (131), and is
connected with the outer housing (131).
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10.

1.

12.

The air outlet flow guiding structure (13) as claimed
in claim 4, wherein the flow guiding part (133) is pro-
vided with a wire passing channel, and the wire pass-
ing channel penetrates from an end face, connected
with the outer housing (131), of the flow guiding part
(133) to an end face, connected with the inner hous-
ing (134), of the flow guiding part (133).

The air outlet flow guiding structure (13) as claimed
in claim 3, wherein an outer diameter of the inner
housing (134) gradually decreases in a direction
away from the centrifugal blade (11), and a slope of
an outer wall of the inner housing (134) gradually
decreases.

The air outlet flow guiding structure (13) as claimed
in claim 1 or 2, wherein the flow guiding part (133)
comprises a straight plate or an arc-shaped plate,
and when the flow guiding part (133) is an arc-
shaped plate, spirally rising air delivered by the cen-
trifugal blade (11) is blocked by a concave surface
of the arc-shaped plate, and flows in the longitudinal
direction of the flow guiding channel (132).

The air outlet flow guiding structure (13) as claimed
in claim 7, wherein the outer housing (131) is a cy-
lindrical housing, a radius of the cylindrical housing
is R, and when the flow guiding part (133) comprises
an arc-shaped plate, an arc radius of the arc-shaped

R
- =~2R.
plateis 3

The air outlet flow guiding structure (13) as claimed
in claim 8, wherein the arc R radius of the arc-shaped
plate is -.

A purifier (10), wherein, the purifier (10) comprises
a centrifugal blade (11), an electric motor (12) for
driving the centrifugal blade (11) to rotate, and an air
outlet flow guiding structure (13) as claimed in any
one of claims 1to 9, wherein the outer housing (131)
covers a periphery of the centrifugal blade (11).

The purifier (10) as claimed in claim 10, wherein the
centrifugal blade (11) is coaxially provided with the
outer housing (131), and an axis of the centrifugal
blade (11) is parallel to a side surface of the flow
guiding part (133).

The purifier (10) as claimed in claim 10, wherein, the
purifier (10) further comprises a filtering device (135),
wherein the filtering device (135) is provided at an
air inlet of the flow guiding channel (132) and is in
communication with the air inlet.



EP 3 845 823 A1

131

131




EP 3 845 823 A1

131

Fig

131

134




EP 3 845 823 A1

A

v

7

7
o

777

L

-y

00

/

777

133

131

132

SIS
S
S

7

/

iy

135

v

Fig. 6



EP 3 845 823 A1

—
—

Fig. 7



EP 3 845 823 A1

10



10

15

20

25

30

35

40

45

50

55

EP 3 845 823 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2019/098863

A. CLASSIFICATION OF SUBJECT MATTER
F24F 13/08(2006.01)i; F24F 13/20(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

F24F; F04D29

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
DWPIL; VEN; CNABS; CNTXT; CNKI: 2.0, KA, W, R 26X, fiil, KOs, P, b, S, 500, 515, 4, L%,
fan, blower, centrifugal+, axial+, lognitudinal, outflow, induct+, guidance

C. DOCUMENTS CONSIDERED TO BE RELEVANT

(2019-01-29)
claims 1-12

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 209101459 U (GREE ELECTRIC APPLIANCES, INC. OF ZHUHAI) 12 July 2019 1-12
(2019-07-12)
claims 1-12
PX CN 109282394 A (GREE ELECTRIC APPLIANCES, INC. OF ZHUHAI) 29 January 2019 1-12

X CN 104456772 A (XIAOMI TECHNOLOGY CO., LTD.)

description, paragraphs [0059], [0060], [0067], and [0075], and figures 1-3 and 6

25 March 2015 (2015-03-25) 1-4,7-12

2018 (2018-04-20)
description, paragraphs [0053]-[0055], and figures 1-5

X CN 107940593 A (AVICHE SHANDONG MEDICAL TECHNOLOGY CO., LTD.) 20 April 1-4,7-12

description, paragraph [0018], and figures 1-4

A CN 205937155 U (FENG, Jinli) 08 February 2017 (2017-02-08) 6,7

description, paragraph [0028], and figures 1a and 1b

A US 2010247351 Al (KLEBER, A.) 30 September 2010 (2010-09-30) 1-12

Fu:ther documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: ™
* document defining the general state of the art which is not considered
to be of particular relevance
D" document cited by the applicant in the international application “xr

“g” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is “Y”
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

P document published prior to the international filing date but later than

the priority date claimed

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

& document member of the same patent family

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Date of the actual completion of the international search Date of mailing of the international search report
22 October 2019 30 October 2019
Name and mailing address of the ISA/CN Authorized officer

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

1"




10

15

20

25

30

35

40

45

50

55

EP 3 845 823 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2019/098863

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

entire document

A CN 1207476 A (MITSUBISHI ELECTRIC CORPORATION) 10 February 1999 (1999-02-10)

1-12

Form PCT/ISA/210 (second sheet) (January 2015)

12




10

15

20

25

30

35

40

45

50

55

EP 3 845 823 A1

INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2019/098863

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

CN 209101459 8] 12 July 2019 None

CN 109282394 A 29 January 2019 None

CN 104456772 A 25 March 2015 CN 104456772 B 01 December 2017

CN 107940593 A 20 April 2018 None

CN 205937155 8] 08 February 2017 None

Us 2010247351 Al 30 September 2010 EP 2236837 Bl 20 September 2017
EP 2236837 A3 01 October 2014
DE 102009015104 Al 14 October 2010
uUs 8459967 B2 11 June 2013
EP 2236837 A2 06 October 2010

CN 1207476 A 10 February 1999 KR 100270787 Bl 01 November 2000
EP 0844443 A2 27 May 1998
EP 0844443 A3 24 May 2000
HK 1018090 Al 05 September 2003
JP H102054%6 A 04 August 1998
KR 19980042578 A 17 August 1998
™ 370603 B 21 September 1999
us 5938527 A 17 August 1999
JP 3913334 B2 09 May 2007
CN 1107204 C 30 April 2003

Form PCT/ISA/210 (patent family annex) (January 2015)

13




EP 3 845 823 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

e CN 201811383329 [0001]

14



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

