EP 4 361 448 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 4 361 448 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
01.05.2024 Bulletin 2024/18

(21) Application number: 22857400.0

(22) Date of filing: 15.06.2022

(51)

(86)

(87)

International Patent Classification (IPC):
F04D 17/08 (2006.07) F04D 29/08 (2006.01)

International application number:
PCT/CN2022/098940

International publication number:
WO 2023/020087 (23.02.2023 Gazette 2023/08)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILTLULVMC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(30) Priority: 19.08.2021 CN 202110954737

(71) Applicants:
* Qingdao Haier Smart Technology R&D Co., Ltd.
Shandong 266101 (CN)
¢ Haier Smart Home Co., Ltd.
Qingdao, Shandong 266101 (CN)

(72) Inventors:
* LI, Siru
Qingdao, Shandong 266101 (CN)

(74)

HAN, Cong

Qingdao, Shandong 266101 (CN)
YU, Guoxin

Qingdao, Shandong 266101 (CN)
ZHU, Wanpeng

Qingdao, Shandong 266101 (CN)
CHANG, Yunxue

Qingdao, Shandong 266101 (CN)
YIN, Jigiang

Qingdao, Shandong 266101 (CN)

Representative: Ziebig Hengelhaupt Intellectual
Property Attorneys

Patentanwaltskanzlei PartGmbB

Leipziger Strafe 49

10117 Berlin (DE)

(54)
CONDITIONER OUTDOOR UNIT

(57) A magnetic suspension pump, comprising a mo-
tor, a pump, a first sealing ring, a second sealing ring and
a buffering member. The motor comprises a housing and
a rotating shaft; the pump comprises a pump housing
and an impeller, the pump housing is fixedly connected
to or integrally formed with the housing, and the impeller
is coaxially and fixedly connected to the rotating shaft;
the first sealing ring is disposed on the housing and/or
the pump housing; the second sealing ring is disposed
on the impeller and mated with the first sealing ring, and
when the second sealing ring rotates, an annular groove
is marked on the first sealing ring or by the first sealing
ring; the buffering member is provided between the first
sealing ring and the housing and/or the pump housing,
and the buffering member can deform along the axial
direction of the first sealing ring; the buffering member is
disposed between the second sealing ring and the im-
peller, and the buffering member can deform along the
axial direction of the second sealing ring.
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Description
FIELD OF THE INVENTION

[0001] The present invention pertains to the field of
power apparatuses, and particularly provides a magnetic
suspension pump, a refrigeration device having same
and an air conditioner outdoor unit.

BACKGROUND OF THE INVENTION

[0002] A magnetic suspension motor mainly includes
a housing, a stator provided in the housing and fixedly
connected with the housing, a rotating shaft provided in
the stator, a radial magnetic suspension bearing for sup-
porting the rotating shaft to rotate, and an axial thrust
bearing for keeping an axial position of the rotating shaft.
The magnetic suspension motor further includes a pro-
tective bearing provided in the housing, and the protec-
tive bearing is configured to bear the static rotating shaft.
When the magnetic suspension motor works, the radial
magnetic suspension bearing is electrified to separate
the rotating shaft from the protective bearing and sus-
pend the rotating shaft.

[0003] A magnetic suspension pump includes the
magnetic suspension motor and a pump driven by the
magnetic suspension motor. When the magnetic suspen-
sion pump is powered off, the rotating shaft rotating at a
high speed loses buoyancy and impacts the protective
bearing, and the protective bearing is prone to damage.

BRIEF DESCRIPTION OF THE INVENTION

[0004] An object of the present invention is to over-
come at least one technical defect of a prior art, and solve
a problem that a protective bearing of an existing mag-
netic suspension pump is prone to damage by an impact
of a rotating shaft when a magnetic suspension motor is
powered off.

[0005] A further object of the present invention is to
prolong a service life of afirst sealing ring and/or a second
sealing ring.

[0006] In order to achieve the above objects, the
presentinvention provides a magnetic suspension pump,
including:

a motor including a motor housing and a rotating
shaft;

a pump including a pump housing and an impeller,
the pump housing and the motor housing being fix-
edly connected orintegrally formed, and the impeller
being coaxially and fixedly connected with the rotat-
ing shaft;

a first sealing ring provided on the motor housing
and/or the pump housing;

a second sealing ring provided on the impeller and
matched with the first sealing ring, when the second
sealing ring rotates, an annular groove being
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scratched on the first sealing ring or by the first seal-
ing ring; and

a buffering member, wherein the buffering member
is provided between the first sealing ring and the
motor housing and/or the pump housing, and the
buffering member can deform along an axial direc-
tion of the first sealing ring; and/or, the buffering
member is provided between the second sealing ring
and the impeller, and the buffering member can de-
form along an axial direction of the second sealing
ring.

[0007] Optionally, the buffering member is a buffering
ring having an annular structure, and the buffering ring
is provided between the first sealing ring and the pump
housing along a radial direction of the first sealing ring;
an inner circumferential surface of the buffering ring
abuts against the first sealing ring, and an outer circum-
ferential surface of the buffering ring abuts against the
pump housing.

[0008] Optionally, the buffering member is a spring,
and the spring is provided between the first sealing ring
and the pump housing along the axial direction of the first
sealing ring; the spring has one axial end connected with
the first sealing ring and the other axial end connected
with the pump housing.

[0009] Optionally, the spring abuts against the first
sealing ring and the pump housing, and at least one
spring abuts against each of two axial ends of the first
sealing ring.

[0010] Optionally, the first sealing ring includes a first
axial sealing ring and a firstradial sealing ring, the second
sealing ring includes a second axial sealing ring and a
second radial sealing ring, the first axial sealing ring is
matched with the second axial sealing ring, the first radial
sealing ring is matched with the second radial sealing
ring, and each of the first axial sealing ring and the first
radial sealing ring corresponds to the buffering member.
[0011] Optionally, the first sealing ring is an annular
sleeve; the second sealing ring is an annular tooth, and
the annular tooth has a wedge-shaped section.

[0012] Optionally, the first sealing ring has a smaller
hardness than the second sealing ring.

[0013] Optionally, the pump is a centrifugal pump.
[0014] Furthermore, the present invention provides a
refrigeration device including the magnetic suspension
pump according to any one of the above-mentioned tech-
nical solutions.

[0015] Further, the present invention provides an air
conditioner outdoor unit including the magnetic suspen-
sion pump according to any one of the above-mentioned
technical solutions.

[0016] Based on the foregoing description, it can be
understood by those skilled in the art that, in the foregoing
technical solution of the present invention, by providing
the first sealing ring on the pump housing, providing the
second sealing ring on the impeller, matching the first
sealing ring with the second sealing ring, and scratching
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the annular groove on one of the first sealing ring and
the second sealing ring by the other, the pump housing
and the impeller can be dynamically sealed by the first
sealing ring and the second sealing ring, and meanwhile,
the impeller can freely rotate relative to the pump housing
by means of the annular groove.

[0017] It can also be appreciated by those skilled in
the art that since the annular groove is scratched by the
first sealing ring or the second sealing ring (specifically,
whenthe impeller rotates), a gap between thefirst sealing
ringand the second sealingring is small. Therefore, when
the motor is powered off, the first sealing ring and the
second sealing ring can come into contact firstly, and
then, the rotating shaft comes into contact with the pro-
tective bearing. When the first sealing ring and the sec-
ond sealing ring contact each other, kinetic energy and
momentum of the rotating shaft can be absorbed, thereby
reducing the impact of the rotating shaft on the protective
bearing, and effectively avoiding a risk of damage to the
protective bearing.

[0018] Further, by providing the buffering member be-
tween the first sealing ring and the motor housing and/or
the pump housing, and/or providing the buffering mem-
ber between the second sealing ring and the impeller,
when the impeller moves along the axial direction of the
first sealing ring, the first sealing ring or the second seal-
ing ring can move along with the impeller by virtue of
deformation of the buffering member, a side wall of the
annular groove is prevented from being continuously
scratched by the first sealing ring or the second sealing
ring, and then, a width of the annular groove is prevented
from being increased, and the annular groove can main-
tain a small width, thereby guaranteeing the gap between
the first sealing ring and the second sealing ring, and
prolonging the service life of the first sealing ring and/or
the second sealing ring.

[0019] Further, by configuring the first sealing ring as
the annular tooth, the width of the annular groove can be
sufficiently small, thereby reducing an amount of outward
leakage of fluid in the pump housing.

[0020] Still further, by configuring the first sealing ring
to include the first axial sealing ring and the first radial
sealing ring and configuring the second sealing ring to
include the second axial sealing ring and the second ra-
dial sealing ring, the first axial sealing ring and the second
axial sealing ring can absorb an axial impact force when
the rotating shaft is powered off and limit an axial dis-
placement of the rotating shaft, the first radial sealing ring
and the second radial sealing ring can absorb a radial
impact force when the rotating shaft is powered off and
limit a radial displacement of the rotating shaft, and there-
fore, the rotating shaft can be prevented from deflecting.
[0021] According to the following detailed description
of specific embodiments of the present invention in con-
junction with drawings, those skilled in the art will better
understand the aforementioned and other objects, ad-
vantages and features of the present invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0022] In order to more clearly explain the technical
solution of the present invention, some embodiments of
the present invention will be described hereinafter with
reference to the accompanying drawings. Those skilled
inthe art should appreciate that components or parts with
the same reference numerals are the same or similar in
different drawings; the drawings of the present invention
are not necessarily drawn to scale relative to each other.
In the drawings:

Fig. 1 is a sectional view of a magnetic suspension
pump according to some embodiments of the
present invention;

Fig. 2 is an enlarged view of portion A of Fig. 1;
Fig. 3 is an enlarged view of portion B of Fig. 2;
Fig. 4 is an enlarged view of portion C of Fig. 3;
Fig. 5 is a schematic diagram of an effect of a buff-
ering member in some embodiments of the present
invention when an impeller is radially offset;

Fig. 6 is a schematic diagram of an effect of the buff-
ering member in some embodiments of the present
invention when the impeller is axially offset; and
Fig. 7 is a schematic diagram of the effect of the
buffering member in some other embodiments of the
present invention.

DETAILED DESCRIPTION

[0023] Reference is now made in detail to embodi-
ments of the present invention, one or more examples
of which are shown in the drawings. The embodiments
are provided to explain the present invention and not to
limit it. In fact, it will be apparent to those skilled in the
art that various modifications and variations can be made
in the presentinvention without departing from the scope
or spirit of the present invention. For instance, features
illustrated or described as part of one embodiment can
be used with another embodiment to yield a still further
embodiment. Therefore, it is intended that the present
invention covers the modifications and variations within
the scope of the appended claims and their equivalents.
[0024] It should be understood by those skilled in the
artthat the embodiments described below are only some
embodiments of the presentinvention and not all embod-
iments of the present invention, and the embodiments
are intended to explain the technical principle of the
presentinvention and not to limit the scope of the present
invention. All other embodiments obtained by a person
of ordinary skill in the art based on the embodiments of
the present invention without creative efforts shall fall
within the protection scope of the present invention.

[0025] It should be noted that, in the description of the
present invention, directions or positional relationships
indicated by terms "center", "upper”, "lower", "top", "bot-
tom", "left", "right", "vertical", "horizontal", "inner", "outer"
etc. are based on directions or positional relationships
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shown in the drawings, and they are used only for facil-
itating the description, but do not indicate or imply that a
described apparatus or element must have a specific ori-
entation or be constructed and operated in a specific ori-
entation. Therefore, it cannot be understood as a limita-
tion on the present invention. In addition, the terms such
as "first", "second" and "third" are merely used for pur-
poses of description and are not intended to indicate or
imply relative importance.

[0026] Furthermore, it should also be noted that, in the
description of the present invention, unless specified or
limited otherwise, the terms "mounted", "connected",
"coupled" and the like are used broadly, and may be, for
example, fixed connections, detachable connections, or
integral connections; may also be mechanical or electri-
cal connections; may also be direct connections or indi-
rect connections via intervening structures; may also be
inner communications of two elements. The specific
meanings of the above terms in the present invention
can be understood by those skilled in the art according
to specific situations.

[0027] Fig. 1is a sectional view of a magnetic suspen-
sion pump according to some embodiments of the
present invention, Fig. 2 is an enlarged view of portion A
of Fig. 1, Fig. 3 is an enlarged view of portion B of Fig.
2, and Fig. 4 is an enlarged view of portion C of Fig. 3.
[0028] As shown in Fig. 1, in some embodiments of
the present invention, the magnetic suspension pump
includes a motor 1 and a pump 2. Preferably, the mag-
netic suspension pump includes two pumps 2, and the
two pumps 2 are provided at two axial ends of the motor
1 respectively. Furthermore, those skilled in the art can
also configure only one pump 2 for the magnetic suspen-
sion pump as required; that is, the pump 2 at the left or
right of the motor 1 in Fig. 1 is omitted. Or, those skilled
in the art may also connect at least two pumps 2 in series
on the left or right side of the motor 1 as required.
[0029] With continued reference to Fig. 1, the motor 1
includes a motor housing 11, a rotating shaft 12, a radial
magnetic suspension bearing 13, an axial magnetic sus-
pension bearing 14, and a protective bearing 15. The
rotating shaft 12 is rotatably provided in the motor hous-
ing 11, and the radial magnetic suspension bearing 13,
the axial magnetic suspension bearing 14 and the pro-
tective bearing 15 are fixedly provided inside the motor
housing 11.

[0030] When the motor 1 is powered on, gaps exist
between the radial magnetic suspension bearing 13 and
the rotating shaft 12, the axial magnetic suspension bear-
ing 14 and the rotating shaft 12, and the protective bear-
ing 15 and the rotating shaft 12. A radial gap between
the radial magnetic suspension bearing 13 and the ro-
tating shaft 12 is greater than a radial gap between the
protective bearing 15 and the rotating shaft 12; a radial
gap between the axial magnetic suspension bearing 14
and the rotating shaft 12 is greater than the radial gap
between the protective bearing 15 and the rotating shaft
12, such that in a power-off state of the motor 1, the ro-
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tating shaft 12 abuts against the protective bearing 15
and does not contact the radial magnetic suspension
bearing 13 and/or the axial magnetic suspension bearing
14.

[0031] With continued reference to Fig. 1, the rotating
shaft 12 is provided with a thrust disc 121, and one axial
magnetic suspension bearing 14 is provided on each of
two sides of the thrust disc 121. When the motor 1 is
energized, gaps exist between the thrust disc 121 and
the two axial magnetic suspension bearings 14.

[0032] It should be noted that, in the presentinvention,
each of the radial magnetic suspension bearing 13 and
the axial magnetic suspension bearing 14 includes a coil
and/or amember capable of generating a magnetic force
when energized. Since the radial magnetic suspension
bearing 13 and the axial magnetic suspension bearing
14 are common parts in the art and are commercially
available, they are not explained too much in the present
disclosure.

[0033] With continued reference to Fig. 1, the pump 2
includes a pump housing 21 and an impeller 22. The
pump housing 21 and the motor housing 11 are fixedly
connected or integrally manufactured, and the impeller
22 is coaxially and fixedly connected with the rotating
shaft 12. The rotating shaft 12 drives the impeller 22 to
rotate synchronously when rotating. Further, the pump
housing 21 is provided with an inlet 201 and an outlet
202. Therotating impeller 22 creates a negative pressure
within the pump housing 21, thereby forcing ambient fluid
into the pump housing 21 from the inlet 201 and forcing
fluid within the pump housing 21 out of the pump housing
21 from the outlet 202.

[0034] Although not shown in the drawings, in some
embodiments of the present invention, the pump 2 is a
centrifugal pump and the impeller 22 is a centrifugal im-
peller. Certainly, those skilled in the art can also configure
the pump 2 as a plunger pump, a gear pump, a vane
pump, a rotor pump or other pumps in any form in other
embodiments of the present invention as required.
[0035] With continued reference to Fig. 1, the pump
housing 21 includes an inner volute 211 and an outer
volute 212. The inner volute 211 and the outer volute 212
are fixedly connected together by screws or bolts, and
the inner volute 211 and the motor housing 11 are fixedly
connected together by screws or bolts.

[0036] As shown in Figs. 2 and 3, in some embodi-
ments of the present invention, the magnetic suspension
pump furtherincludes afirst sealing ring 3, a second seal-
ing ring 4 and a buffering member 5. The first sealing ring
3 and the second sealing ring 4 are matched with each
other, the first sealing ring 3 is provided on the motor
housing 11 and/or the pump housing 21, the second seal-
ing ring 4 is provided on the impeller 22, and when the
second sealing ring 4 rotates, an annular groove 6 is
scratched on the first sealing ring 3 or by the first sealing
ring 3. The buffering member 5 is provided between the
first sealing ring 3 and the motor housing 11 and/or the
pump housing 21, and the buffering member 5 can de-
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form along an axial direction of the first sealing ring 3;
and/or the buffering member 5 is provided between the
second sealing ring 4 and the impeller 22, and the buff-
ering member 5 can deform along an axial direction of
the second sealing ring 4.

[0037] Furthermore, those skilled in the art can also
provide the first sealing ring 3 on the impeller 22 and
provide the second sealing ring 4 on the pump housing
21 as required.

[0038] Further, those skilled in the art may also provide
a buffering member 5 between the second sealing ring
4 and the pump housing 21, or provide the buffering mem-
ber 5 only between the second sealing ring 4 and the
pump housing 21 as required.

[0039] Preferably, as shown in Figs. 2 and 3, the first
sealing ring 3 includes a first radial sealing ring 31 and
a first axial sealing ring 32, the second sealing ring 4
includes a second radial sealing ring 41 and a second
axial sealing ring 42, the first radial sealing ring 31 is
matched with the second radial sealing ring 41, and the
first axial sealing ring 32 is matched with the second axial
sealing ring 42.

[0040] Further preferably, as shown in Figs. 2 and 3,
the innervolute 211 and the outer volute 212 are provided
with the first radial sealing ring 31 and the first axial seal-
ing ring 32 respectively. Furthermore, those skilled in the
art may also provide the first radial sealing ring 31 and
the first axial sealing ring 32 only on the inner volute 211
or the outer volute 212 as required; or, the first radial
sealing ring 31 is provided on one of the inner volute 211
and the outer volute 212, and the first axial sealing ring
32 is provided on the other of the inner volute 211 and
the outer volute 212.

[0041] As can be seen from the drawings, a plurality
of second radial sealing rings 41 and a plurality of second
axial sealing rings 42 are provided, such that the first
radial sealing ring 31 corresponds to the plurality of sec-
ond radial sealing rings 41, and the first axial sealing ring
32 corresponds to the plurality of second axial sealing
rings 42. It can be appreciated by those skilled in the art
that the correspondence of the first sealing ring 3 to a
plurality of second sealing rings 4 can reduce stress be-
tween the second sealing rings 4 and the first sealing
ring 3, so as to prevent the second sealing rings 4 and
the first sealing ring 3 from excessively abrading each
other. Furthermore, the correspondence of the first seal-
ing ring 3 to the plurality of second sealing rings 4 can
form multiple seals between the second sealing rings 4
and the first sealing ring 3, thereby preventing leakage
of the fluid in the pump housing 21.

[0042] Although not shown in the drawings, the first
sealing ring 3 is an annular sleeve, or the first sealing
ring 3 is composed of a plurality of semi-annular struc-
tures. That is, the first radial sealing ring 31 and/or the
first axial sealing ring 32 are annular sleeves, or the first
sealing ring 3 is composed of the plurality of semi-annular
structures.

[0043] Further, although not shown in the drawings,
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the second sealing ring 4 is an annular tooth; thatis, both
the second radial sealing ring 41 and the second axial
sealing ring 42 are annular teeth. Preferably, the annular
tooth has a wedge-shaped section (as shown in Fig. 4).
[0044] Preferably, the second radial sealing ring 41
and the second axial sealing ring 42 are integrally formed
on the impeller 22. Or, those skilled in the art may also
fix the second radial sealing ring 41 and the second axial
sealing ring 42 to the impeller 22 by a threaded connec-
tion, welding, interference fit, screw connection, or the
like, and selectively provide the buffering member 5 be-
tween the second radial sealing ring 41 and the impeller
22 and/or between the second axial sealing ring 42 and
the impeller 22, as required.

[0045] Further, in some embodiments of the present
invention, a hardness of the first sealing ring 3 is smaller
than a hardness of the second sealing ring 4, such that
the second sealing ring 4 can scratch a shallow scratch,
i.e., the annular groove 6, on the first sealing ring 3 when
rotating with the impeller 22 (as shown in Fig. 4).
[0046] In order to achieve the above object, the first
sealing ring 3 in the present invention may be made of
any feasible material, such as epoxy resin, phenolic res-
in, or the like.

[0047] Preferably, when the magnetic suspension
pump according to the present invention is assembled,
the first sealing ring 3 and the second sealing ring 4 are
in transition fit. When the magnetic suspension pump is
energized, the rotating shaft 12 drives the impeller 22
and the second sealing ring 4 to rotate, and a circumfer-
ential edge of the rotating second sealing ring 4 scratches
the shallow scratch, i.e., the annular groove 6, on the first
sealing ring 3 (as shown in Fig. 4).

[0048] It can be appreciated by those skilled in the art
that since the annular groove 6 on the first sealing ring
3 is scratched by the rotating second sealing ring 4, a
gap between the first radial sealing ring 31 and the sec-
ond radial sealing ring 41 and a gap between the first
axial sealing ring 32 and the second axial sealing ring 42
are sufficiently small (even 0 in some regions). In other
words, the annular groove 6 is created to accommodate
operation of the magnetic suspension pump, which not
only saves a production cost, but also allows the second
sealing ring 4 to be sufficiently tightly fitted with the first
sealing ring 3 to achieve a good sealing effect on the
pump 2, as compared to an annular groove machined by
mechanical equipment.

[0049] Based on the foregoing description, it can be
understood by those skilled in the art that, in the present
invention, the annular groove 6 is scratched on the first
sealing ring 3 during the rotation of the second sealing
ring 4, such that a pressure generated when the first seal-
ing ring 3 comes into contact with the second sealing ring
4 is almost zero, and therefore, the second sealing ring
4, the impeller 22 and the rotating shaft 12 can rotate
freely relative to the first sealing ring 3. Therefore, the
first sealing ring 3 and the second sealing ring 4 of the
present invention also improve a sealing performance of
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the pump 2 and prevent leakage (including external leak-
age and internal leakage) of the fluid compressed in the
pump 2 on the premise of guaranteeing low resistance
operation of the magnetic suspension pump.

[0050] Further, in the presentinvention, by configuring
the first sealing ring 3 to include the first radial sealing
ring 31 and the first axial sealing ring 32 and configuring
the second sealing ring 4 to include the second radial
sealing ring 41 and the second axial sealing ring 42, the
first radial sealing ring 31 and the second radial sealing
ring 41 can absorb a radial impact force when the rotating
shaft 12 is powered off and limit a radial displacement of
the rotating shaft 12, the first axial sealing ring 32 and
the second axial sealing ring 42 can absorb an axial im-
pact force when the rotating shaft 12 is powered off and
limit an axial displacement of the rotating shaft 12, and
therefore, the rotating shaft 12 can be prevented from
deflecting.

[0051] Furthermore, in other embodiments of the
present invention, those skilled in the art may provide
only the first radial sealing ring 31 and the second radial
sealing ring 41, or only the first axial sealing ring 32 and
the second axial sealing ring 42, on the pump 2 as re-
quired.

[0052] As shown in Figs. 2 and 3, in some embodi-
ments of the present invention, the buffering member 5
is a buffering ring 51 having an annular structure. The
buffering ring 51 is provided between the first sealing ring
3 and the pump housing 21 in the radial direction of the
first sealing ring 3. An inner circumferential surface of the
buffering ring 51 abuts against the first sealing ring 3,
and an outer circumferential surface of the buffering ring
51 abuts against the pump housing 21.

[0053] Specifically, atleast one buffering ring 51 is pro-
vided between the first radial sealing ring 31 and the
pump housing 21, and at least one buffering ring 51 is
provided between the first axial sealing ring 32 and the
pump housing 21. Or, those skilled in the art may provide
the buffering ring 51 only between the first radial sealing
ring 31 and the pump housing 21, or only between the
first axial sealing ring 32 and the pump housing 21, as
required.

[0054] Further, in some embodiments of the present
invention, the buffering ring 51 is made of an elastic ma-
terial, such that the buffering ring 51 can be deformed
along the axial direction and/or the radial direction of the
first sealing ring 3. The elastic material may be any fea-
sible material, such as rubber, silicone, plastic, or the like.
[0055] Next, the deformation of the buffering ring 51
will be described in detail with reference to Figs. 5 and
6. Fig. 5 is a schematic diagram of an effect of the buff-
ering member in some embodiments of the present in-
vention when the impeller is radially offset, and Fig. 6 is
a schematic diagram of an effect of the buffering member
in some embodiments of the present invention when the
impeller is axially offset.

[0056] Asshown inFig.5, when the impeller 22 moves
radially from a normal rotation position (position coaxial
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with the protective bearing 15) in a direction indicated by
the arrow in Fig. 5, the second radial sealing ring 41
presses the first radial sealing ring 31 in the radial direc-
tion thereof, and therefore, the first radial sealing ring 31
presses the corresponding buffering ring 51 in the direc-
tion indicated by the arrow in Fig. 5, thereby deforming
(i.e., thinning) a corresponding part of the buffering ring
51 in the radial direction. Meanwhile, the second axial
sealing ring 42 presses the first axial sealing ring 32 in
the axial direction thereof (specifically, a circumferential
edge of the second axial sealing ring 42 presses the side
wall of the annular groove 6 on the first axial sealing ring
32), and therefore, the first axial sealing ring 32 presses
the corresponding buffering ring 51 in the direction indi-
cated by the arrow in Fig. 5, thereby deforming a corre-
sponding part of the buffering ring 51 in the axial direction.
[0057] Asshownin Fig. 6, when the impeller 22 moves
axially from the normal rotation position in a direction
indicated by the arrow in Fig. 6, the second radial sealing
ring 41 presses the first radial sealing ring 31 in the axial
direction thereof (specifically, a circumferential edge of
the second radial sealing ring 41 presses the side wall
of the annular groove 6 on the first radial sealing ring 31),
and therefore, the first radial sealing ring 31 presses the
corresponding buffering ring 51 in the direction indicated
by the arrow in Fig. 6, thereby deforming a corresponding
part of the buffering ring 51 in the axial direction. Mean-
while, the second axial sealing ring 42 presses the first
axial sealing ring 32 in the radial direction thereof, and
therefore, the first axial sealing ring 32 presses the cor-
responding buffering ring 51 in the direction indicated by
the arrow in Fig. 6, thereby deforming and thus thinning
a corresponding part of the buffering ring 51 in the radial
direction.

[0058] Based on the foregoing description, it can be
understood by those skilled in the art that due to the ar-
rangement of the buffering ring 51, when the impeller 22
moves along the radial direction or the axial direction
thereof, the first radial sealing ring 31 and the first axial
sealing ring 32 can move together with the impeller 22
by means of the deformation of the buffering member 51,
the side walls of the annular grooves 6 on the second
radial sealing ring 41 and the second axial sealing ring
42 are prevented from being further scratched by the first
radial sealing ring 31 and the first axial sealing ring 32,
and a width of the annular groove 6 is prevented from
being increased, such that the annular groove 6 can
maintain a small width, thereby guaranteeing the gap be-
tween the first sealing ring 3 and the second sealing ring
4, and prolonging a service life of the first sealing ring 3.
[0059] Itcan also be understood by those skilled in the
art that since the buffering ring 51 can absorb impacts of
the rotating shaft 12 and the impeller 22 during the de-
formation, the buffering ring 51 can reduce an impact of
the rotating shaft 12 on the protective bearing 15, thereby
prolonging a service life of the protective bearing 15.
[0060] Fig. 7 is a schematic diagram of the effect of
the buffering member in some other embodiments of the
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present invention.

[0061] In some other embodiments of the present in-
vention, as shown in Fig. 7, the buffering member 5 is a
spring 52, the spring 52 is provided between the first seal-
ing ring 3 and the pump housing 21 in the axial direction
of the first sealing ring 3, and one axial end of the spring
52 is connected with the first sealing ring 3 and the other
axial end of the spring 52 is connected with the pump
housing 21. The connection may be a hook connection
or abutment.

[0062] Specifically, the spring 52 abuts against the first
sealing ring 3 and the pump housing 21, and at least one
spring 52 abuts against each of two axial ends of the first
sealing ring 3.

[0063] More specifically, one spring 52 abuts against
each of two axial ends of the first radial sealing ring 31,
and the end of the spring 52 apart from the first radial
sealing ring 31 abuts against the pump housing 21. One
spring 52 abuts against each of two axial ends of the first
axial sealing ring 32, and the end of the spring 52 apart
from the first axial sealing ring 32 abuts against the pump
housing 21. Or, those skilled in the art may configure only
one spring 52 for the first radial sealing ring 31 and/or
the first axial sealing ring 32, fixedly connect one end of
the spring 52 to the first radial sealing ring 31 and/or the
first axial sealing ring 32, and fixedly connect the other
end of the spring 52 to the pump housing 21, as required.
[0064] Preferably, the first radial sealing ring 31 is sli-
dable relative to the pump housing 21 in the axial direction
thereof, and the first axial sealing ring 32 is also slidable
relative to the pump housing 21 in the axial direction
thereof.

[0065] Further, when the impeller 22 is radially offset
from a working position (where a rotation center of the
impeller is coaxial with a rotation center of the protective
bearing 15), the second axial sealing ring 42 presses the
first axial sealing ring 32 in the axial direction thereof
(specifically, the circumferential edge of the second axial
sealingring 42 presses the side wall of the annular groove
6 on the first axial sealing ring 32), and therefore, the first
axial sealing ring 32 presses the corresponding spring
52 to compress the spring 52.

[0066] When the impeller 22 is axially offset from the
working position, the second radial sealing ring 41 press-
es the first radial sealing ring 31 in the axial direction
thereof (specifically, the circumferential edge of the sec-
ond radial sealing ring 41 presses the side wall of the
annular groove 6 on the first radial sealing ring 31), and
therefore, the first radial sealing ring 31 presses the cor-
responding spring 52 to compress the spring 52.
[0067] Furthermore, in other embodiments of the
present invention, those skilled in the art may configure
the buffering member 5 as any other feasible structure
as required, for example, a plurality of arc-shaped plate-
like members which are provided between the first seal-
ing ring 3 and the pump housing 21 in the radial direction
of the first sealing ring 3. An inner circumferential surface
of each plate-like member abuts against the first sealing
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ring 3 and an outer circumferential surface of each plate-
like member abuts against the pump housing 21.
[0068] Further, although not shown in the drawings,
still further embodiments of the present invention further
provide a refrigeration device including the magnetic sus-
pension pump according to any one of the foregoing em-
bodiments. In these embodiments of the present inven-
tion, the magnetic suspension pump is used as a com-
pressor of the refrigeration device for compressing a re-
frigerant. The refrigeration device includes a refrigerator,
a freezer and/or a cooler.

[0069] Still further, although not shown in the drawings,
still further embodiments of the present invention further
provide an air conditioner outdoor unit including the mag-
netic suspension pump according to any one of the fore-
going embodiments. In these embodiments of the
present invention, the magnetic suspension pump is
used as a compressor of the air conditioner outdoor unit
for compressing a refrigerant.

[0070] So far, the technical solutions of the present in-
vention have been described in connection with the fore-
going embodiments, but it is easily understood by those
skilled in the art that the scope of the present invention
is not limited to these specific embodiments. Those
skilled in the art may split and combine the technical so-
lutions in the above embodiments and may also make
equivalent changes or substitutions for the related tech-
nical features without departing from the technical prin-
ciple of the presentinvention, and any change, equivalent
substitution, improvement, etc. made within the technical
idea and/or technical principle of the present invention
fall within the protection scope of the present invention.

Claims
1. A magnetic suspension pump, comprising:

a motor comprising a motor housing and a ro-
tating shaft;

a pump comprising a pump housing and an im-
peller, the pump housing and the motor housing
being fixedly connected or integrally formed,
and the impeller being coaxially and fixedly con-
nected with the rotating shaft;

afirst sealing ring provided on the motor housing
and/or the pump housing;

a second sealing ring provided on the impeller
and matched with the first sealing ring, when the
second sealing ring rotates, an annular groove
being scratched on the first sealing ring or by
the first sealing ring; and

a bufferingmember, wherein the buffering mem-
ber is provided between the first sealing ring and
the motor housing and/or the pump housing, and
the buffering member can deform along an axial
direction of the first sealing ring; and/or, the buff-
ering member is provided between the second
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sealing ring and the impeller, and the buffering
member can deform along an axial direction of
the second sealing ring.

2. The magnetic suspension pump according to claim

1,

wherein the buffering member is a buffering ring
having an annular structure, and the buffering
ring is provided between the first sealing ring
and the pump housing along a radial direction
of the first sealing ring; and

an inner circumferential surface of the buffering
ring abuts against the first sealing ring, and an
outer circumferential surface of the buffering
ring abuts against the pump housing.

3. The magnetic suspension pump according to claim

1,

wherein the buffering member is a spring, and
the spring is provided between the first sealing
ring and the pump housing along the axial direc-
tion of the first sealing ring; and

the spring has one axial end connected with the
first sealing ring and the other axial end connect-
ed with the pump housing.

The magnetic suspension pump according to claim
3,

wherein the spring abuts against the first sealing ring
and the pump housing, and atleast one spring abuts
against each of two axial ends of the first sealing ring.

The magnetic suspension pump according to any
one of claims 2 to 4,

wherein the first sealing ring comprises a first
axial sealing ring and a first radial sealing ring;
the second sealing ring comprises a second ax-
ial sealing ring and a second radial sealing ring;
the first axial sealing ring is matched with the
second axial sealing ring;

the first radial sealing ring is matched with the
second radial sealing ring; and

each of the first axial sealing ring and the first
radial sealing ring corresponds to the buffering
member.

6. The magnetic suspension pump according to any

one of claims 1 to 4,

wherein the first sealing ring is an annular
sleeve; and

the second sealing ring is an annular tooth, and
the annular tooth has a wedge-shaped section.

The magnetic suspension pump according to any
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10.

one of claims 1 to 4,
wherein the first sealing ring has a smaller hardness
than the second sealing ring.

The magnetic suspension pump according to claim
7,
wherein the pump is a centrifugal pump.

A refrigeration device comprising the magnetic sus-
pension pump according to any one of claims 1 to 8.

An air conditioner outdoor unit comprising the mag-
netic suspension pump according to any one of
claims 1 to 8.
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