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(54) HEATING PUMP AND WASHING APPLIANCE

(57) A heating pump and a washing appliance. The
heating pump includes a pump housing (1) and a pump
cover assembly (2). The pump housing (1) includes an
outlet and a side wall (11) extending around the outlet.
The pump cover assembly (2) includes an annular sup-
port portion (21) covering the outlet and a heating ele-
ment (22) thermal-conductively mounted on the support
portion (21). The support portion (21) separates the heat-

ing element (22) from fluid in the heating pump, and a
surface of the support portion (21) in contact with the fluid
is flat. The heating pump and the washing appliance of
the invention can heat the fluid while pumping, and are
simply structured. The surface of the support portion in
contact with the fluid is flat, thus reducing the friction be-
tween the fluid and the support portion, improving the
pump efficiency and reducing the energy consumption.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the field of
household appliances, in particular to a heating pump
and a washing appliance with the same.

BACKGROUND OF THE INVENTION

[0002] In products development, such as dishwashers
and washing machines, it is often required not only to
heat fluid but also to pump the heated fluid. The traditional
treatment method is generally to provide both a heating
device and a fluid device, such that the equipment is com-
plex, bulky, which is inconvenient for family use. In ad-
dition, in the existing integrated heating water pump, the
heating device and the fluid device are integrated togeth-
er, but the heating element is mounted in an outer recess
formed by protruding toward the fluid side, that is, a pro-
trusion is formed on the inner side of the pump housing.
The larger friction area between the protrusion and the
fluid creates a significant obstruction to the pumped fluid,
resulting in lower pumping efficiency and greater energy
consumption.
[0003] Therefore, it is desirable to design a heating
pump with simple structure and high pumping efficiency,
which is capable of heating and pumping simultaneously,
and a washing appliance having the heating pump.

SUMMARY OF THE INVENTION

[0004] An object of the present invention is to over-
come the problems in prior arts that the heating and
pumping structures are complicated or the pumping ef-
ficiency is low, and to provide a heating pump that can
simultaneously heat and pump with a simple structure
and a high pumping efficiency.
[0005] Another object of the present invention is to pro-
vide a washing appliance including the heating pump.
[0006] In order to achieve the above object, one aspect
of the present invention provides a heating pump includ-
ing a pump housing and a pump cover assembly. The
pump housing includes an outlet and a side wall extend-
ing around the outlet. The pump cover assembly includes
an annular support portion covering the outlet and a heat-
ing element thermal-conductively mounted on the sup-
port portion, the support portion separates the heating
element from fluid in the heating pump, and a surface of
the support portion in contact with the fluid is flat.
[0007] Preferably, the support portion includes a plate-
shaped support ring body extending around a center line
of the outlet in a plane perpendicular to the center line,
a fixing ring body in connection with an outer periphery
of the support ring body and configured for fixing to the
top of the side wall; and a bent ring body in connection
with an inner periphery of the support ring body and con-
figured for connecting to an external pipe, where the heat-

ing element are mounted on the support ring body.
[0008] Preferably, the heating element includes an an-
nular heating tube with a gap and first and second elec-
trodes respectively disposed at both ends of the gap of
the annular heating tube; the annular heating tube in-
cludes a bottom surface in contact with the support ring
body and a side surface connected to the bottom surface
and extending in the circumferential direction of the sup-
port ring body, and the pump cover assembly includes a
thermal conductive plate in heat conduction connection
with the side surface and the support ring body.
[0009] Preferably, the thermal conductive plate in-
cludes a first ring body and a second ring body connected
to the first ring body, where the first ring body and the
second ring body are in surface contact with the support
ring body and the side surface of the annular heating
tube, respectively; and/or the first ring body and the sec-
ond ring body are respectively connected to the support
ring body and the side surface of the annular heating
tube by welding.
[0010] Preferably, the pump cover assembly includes
a temperature controller connected to the first electrode,
the second ring body includes a main ring body having
an opening and being in contact with the annular heating
tube, and a stepped portion located at the opening, both
sides of the stepped portion in the circumferential direc-
tion are respectively spaced from both ends of the open-
ing of the main ring body, the stepped portion includes a
vertical portion spaced from the annular heating tube and
a horizontal portion located on the annular heating tube,
the temperature controller is mounted on the horizontal
portion, and the temperature controller includes a first
temperature-sensitive surface being in contact with the
stepped portion.
[0011] Preferably, a distance between the horizontal
portion and the annular heating tube e is at least 1 mm;
and/or the minimum distance between the temperature
controller and the first electrodes has an arc length of
5-15 mm on the annular heating tube.
[0012] Preferably, the pump cover assembly includes
a fuse connected to the second electrode, the fuse in-
cludes a second temperature-sensitive surface, the sec-
ond temperature-sensitive surface is in contact with the
annular heating tube; the annular heating tube includes
a top surface and two opposite side surfaces connected
between the top surface and the bottom surface, the area
of the bottom surface is larger than the area of the top
surface, and the fuse is supported and mounted on the
top surface.
[0013] Preferably, the pump cover assembly includes
an insulation socket, and the temperature controller, the
fuse, and the insulation socket are connected in series
between the first electrode and the second electrode.
[0014] Preferably, the pump cover assembly includes
a protective cover on the top of the annular heating tube,
the temperature controller, the fuse and the insulation
socket; and/or, the top of the side wall is provided with a
stepped flange protruding outward, the fixing ring body
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is provided with a grooved flange that can be snap-fixed
to an outside of the stepped flange, and the pump cover
assembly includes a sealing ring disposed between the
stepped flange and the grooved flange to seal the side
wall and the support portion..
[0015] The second aspect of the present invention pro-
vides a washing appliance. The washing appliance in-
cludes the above heating pump.
[0016] In the above technical solutions, the heating el-
ement is thermal-conductively mounted on the support
portion, the support portion separates the heating ele-
ment from the fluid in the heating pump, the fluid can be
heated while being pumped, the structure is simple, the
volume is small, and the surface of the support portion
in contact with the fluid is flat, such that the friction be-
tween the fluid and the support portion is reduced, hin-
dering the movement of the fluid can be avoided, the
pumping efficiency is significantly improved and the en-
ergy consumption can be reduced, and thus better able
to meet user needs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

FIG. 1 is a partial structural schematic diagram of a
heating pump in accordance with a preferred em-
bodiment of the present invention;

FIG. 2 is a schematic diagram of a partial cross-sec-
tional structure of a heating pump in accordance with
a preferred embodiment of the present invention;

FIG. 3 is a schematic diagram of another partial
structural of a heating pump in accordance with a
preferred embodiment of the present invention;

FIG. 4 is a schematic structural diagram of a thermal
conductive plate in accordance with a preferred em-
bodiment of the present invention.

Lists of reference signs

[0018] 1 pump housing; 11 side wall; 111 stepped
flange; 2 pump cover assembly; 21 support portion; 211
support ring body; 212 fixing ring body; 2121 grooved
flange; 213 bent ring body; 22 heating element; 221 ring
heating tube; 222 first electrode; 223 second electrode;
23 thermal conductive plate; 231 first ring body; 232 sec-
ond ring body; 2321 main ring body; 2322 stepped por-
tion; 24 temperature controller; 25 fuse; 26 insulation
socket; 27 protective cover; 28 sealing ring; L1 short wir-
ing; L2 long wiring.

DETAILED DESCRIPTION

[0019] The following will describe specific embodi-
ments of the present invention in detail with the accom-

panying drawings. It should be understood that the spe-
cific embodiments described herein are merely used to
illustrate and explain the present invention, and are not
intended to limit the present invention.
[0020] In the present invention, the directional terms
such as up, down, left and right generally refer to the up,
down, left and right as shown in the drawings, and the
term "inner" or"outer" refers to the inside or outside of
the contour of each component itself, unless otherwise
stated.
[0021] An aspect of the present invention provides a
heating pump including a pump housing 1 and a pump
cover assembly 2. The pump housing 1 includes an outlet
and a side wall 11 extending around the outlet. The pump
cover assembly 2 includes an annular support portion 21
covering the outlet and a heating element 22 thermal-
conductively mounted on the support portion 21. The
support portion 21 is configured to separate the heating
element 22 from the fluid in the heating pump, and the
surface of the support portion 21 in contact with the fluid
is flat.
[0022] In the above technical solution, as shown in
FIGS. 1-4, the heating element 22 is thermal-conductive-
ly mounted on the support portion 21. The support portion
21 separates the heating element 22 from the fluid in the
heating pump. The fluid can be heated while pumping.
The structure is simple and the volume is small. Moreo-
ver, the surface of the support portion 21 in contact with
the fluid is flat, which can reduce the friction between the
fluid and the support portion, avoid hindering the move-
ment of the fluid, significantly improve the pumping effi-
ciency and reduce the energy consumption, so as to bet-
ter meet user needs.
[0023] Among them, there may be plurality of options
for the structure of the support portion 21, as shown in
FIG. 2, preferably, the support portion 21 includes a plate-
shaped support ring body 211 extending around a center
line of the outlet in a plane perpendicular to the center
line, a fixing ring body 212 connected with an outer pe-
riphery of the support ring body 211 and configured to
be fixed on the top of the side wall 11, and a bent ring
body 213 connected with an inner periphery of the sup-
port ring body 211 and configured for connecting an ex-
ternal pipe, where the heating element 22 is mounted on
the support ring body 211. To be specific, the support
portion 21 may be stamped and formed from a stainless
steel plate, and the connection portion of the support ring
body 211 and the fixing ring body 212 and the bent ring
body 213 may be rounded. In this way, more than 90%
of the area of the support part in contact with the fluid
hasa plane surface, avoiding the obstruction to the fluid
and significantly improving the pumping efficiency.
[0024] In addition, the structural composition and
shape of the heating element 22 can be flexibly selected
according to actual work requirements. Preferably, the
heating element 22 includes an annular heating tube 221
with a gap and a first electrode 222 and a second elec-
trode 223 respectively disposed at two ends of the gap
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in the annular heating tube 221. In addition, the annular
heating tube 221 may include an outer sleeve in which
a resistance wire may be mounted, and a thermal-con-
ductive insulating material may be filled between the out-
er sleeve and the resistance wire. Where the outer sleeve
may be an aluminum tube, the thermal-conductive insu-
lating material may be MgO. In addition, the annular heat-
ing tube 221 may include a bottom surface in thermal
contact with the support ring body 211 and a side surface
connected to the bottom surface and extending in a cir-
cumferential direction of the support ring body 211. The
pump cover assembly 2 includes a thermal conductive
plate 23 that thermal-conductively connects the side sur-
face with the support ring body 211. In this way, the heat
radiated from the side of the annular heating tube 221
can be transferred to the support ring body 211 through
the thermal conductive plate 23, so that the heating effi-
ciency of the annular heating tube 221 can be significantly
improved.
[0025] Among them, there may be plurality of options
for shape of the thermal conductive plate 23. For con-
venience in manufacturing, as shown in FIGS. 2 and 4,
preferably, the thermal conductive plate 23 includes a
first ring body 231 and a second ring body 232 connected
to the first ring body 231. The first ring body 231 and the
second ring body 232 are in surface contact with the sup-
port ring body 211 and the side surface of the annular
heating tube 221, so that the contact area is larger which
facilitates a rapid and maximum transmission of the heat
dissipated from the side of the annular heating tube 221
to the support ring body 211. In addition, in order to make
the structural installation reliable and stable, the first ring
body 231 and the second ring body 232 are respectively
connected with the support ring body 211 and the side
surfaces of the annular heating tube 221 via welding. The
thermal conductive plate 23 may be stamped and formed
from an aluminum plate.
[0026] For convenience in temperature measurement
of the fluid, preferably, the pump cover assembly 2 in-
cludes a temperature controller 24 connected to the first
electrode 222, and to facilitate the installation of the tem-
perature controller 24 while making the structure com-
pact, as shown in FIGS. 3 and 4, the second ring body
232 includes a main ring body 2321 having an opening
and in contact with the annular heating tube, and a
stepped portion 2322 located at the opening. Both sides
of the stepped portion 2322 in the circumferential direc-
tion are respectively spaced apart from both ends of the
opening of the main ring body 2321, The stepped portion
2322 includes a vertical portion with an interval relative
to the annular heating tube 221 and a horizontal portion
located above the annular heating tube 221. The tem-
perature controller 24 is disposed on the horizontal por-
tion. The temperature controller 24 includes a first tem-
perature-sensitive surface in contact with the stepped
portion. Such that the influence of the annular heating
tube 221 and the main ring body 2321 in contact with the
annular heating tube 221 on the measurement result of

the temperature controller 24 can be minimized.
[0027] Moreover, preferably, a distance between the
horizontal portion and the annular heating tube 221 is at
least 1 mm, so that the heat transferred to the stepped
portion 2322 is mostly from the fluid, and the accuracy
of the measurement result of the temperature controller
24 is ensured. Further, in order to reduce the influence
of the heat dissipated by the annular heating tube 221
and the first electrode 222 on the temperature controller
24, the minimum distance between the temperature con-
troller 24 and the first electrode 222 has an arc length of
5-15mm on the annular heating tube 221. This location
is generally the position with the lowest heat dissipated
by the annular heating tube 221, which can further im-
prove the accuracy of the measurement result of the tem-
perature controller 24.
[0028] In order to improve the safety performance of
the device, preferably, the pump cover assembly 2 in-
cludes a fuse 25 connected to the second electrode 223,
and the fuse 25 includes a second temperature-sensitive
surface, and the second temperature-sensitive surface
is in contact with the annular heating tube 221. Moreover,
to facilitate the installation of the fuse 25, the annular
heating tube 221 includes a top surface and two opposite
side surfaces connected between the top surface and
the bottom surface, the area of the bottom surface is
greater than that of the top surface. The fuse 25 is sup-
ported and mounted on the top surface. That is to say,
the cross section of the annular heating tube 221 may
be trapezoidal or approximately trapezoidal, for example,
the aluminum heating tube may be pressed into an ap-
proximately trapezoidal shape by high pressure, and the
wider bottom surface of the trapezoid is in a thermal-
conductive connection with the support ring body 211 by
welding. This can increase the heat transfer area on one
surface (bottom surface), so that more heat can be trans-
ferred to the support ring body 211.
[0029] Among them, for convenience in use (connect-
ing to a power source), preferably, the pump cover as-
sembly 2 includes an insulation socket 26. The temper-
ature controller 24, the fuse 25 and the insulation socket
26 are connected in series between the first electrode
222 and the second electrode 223, such that the overall
structure is simple and convenient for assembly.
[0030] In order to further improve the safety perform-
ance of the device, preferably, the pump cover assembly
2 includes a protective cover 27 disposed on top of the
annular heating tube 221, the temperature controller 24,
the fuse 25 and the insulation socket 26. The structure
of the protective cover 27 can be flexibly designed ac-
cording to the arrangements of the temperature controller
24, the fuse 25 and the insulation socket 26, as shown
in FIG. 1, when the temperature controller 24, the insu-
lation socket 26 and the fuse 25 are sequentially arranged
on the side of the annular heating tube 221, the temper-
ature controller 24 may be connected to the first electrode
222 through a short wire L1, and the fuse 25 may be
connected to the second electrode 223 through a long
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wire L2. At this time, the protective cover 27 may include
an inner ring disposed above the first ring body 231 of
the thermal conductive plate 23, a sector portion con-
nected to the inner ring, and at least two bent plate bodies,
the sector portion is located above the other side of the
annular heating tube 221. The long wiring L2 may be
located above the sector portion. The two bent plate bod-
ies may be configured to fix the temperature controller
24 and the fuse 25 respectively, and in order to facilitate
installation and fixation, the sector and the edge of the
bent plate body can be bent and fixed on an outside of
a grooved flange 2121 to be described below. The pro-
tective cover 27 may be made of metal. In addition, in
order to facilitate installation and fixation, the top of the
side wall 11 is provided with a stepped flange 111 pro-
truding outward, and the fixing ring body 212 is provided
with a grooved flange 2121 capable of snapping and fix-
ing to the outside of the stepped flange 111, that is, the
outer periphery of the fixing ring body 212 can be
stamped with a tongue to be riveted to the pump housing
1, and in order to improve the sealing performance be-
tween the pump cover assembly 2 and the pump housing
1, the pump cover assembly 2 includes a sealing ring 28
disposed between the stepped flange 111 and the
grooved flange 2121 which seals the side wall 11 and
the support portion 21 .
[0031] A second aspect of the present invention pro-
vides a washing appliance which includes the heating
pump described above. Where the washing appliance
may be a dishwasher or the like.
[0032] The preferred embodiments of the present in-
vention have been described in detail above with refer-
ence to the accompanying drawings, but the present in-
vention is not limited herein. Within the scope of the spirit
of the present invention, various simple modifications can
be made to the technical solutions of the present inven-
tion, including the combination of each specific technical
feature in any suitable manner. To avoid unnecessary
repetition, the present invention does not describe vari-
ous possible combinations. However, these simple mod-
ifications and combinations should also be regarded as
the contents disclosed in the present invention, and
should be included by the protection scope of the present
invention.

Claims

1. A heating pump, comprising:

a pump housing (1), comprising:

an outlet; and
a side wall (11) extending around the outlet;
and

a pump cover assembly (2), comprising:

an annular support portion (21) covering the
outlet; and
a heating element (22) thermal-conductive-
ly mounted to the support portion (21),

wherein the heating element (22) is separated
from fluid in the heating pump by the support
portion (21), and a surface of the support portion
(21) in contact with the fluid is flat.

2. The heating pump according to claim 1, wherein the
support portion (21) comprises:

a plate-shaped support ring body (211) extend-
ing around a center line of the outlet in a plane
perpendicular to the center line;
a fixing ring body (212) in connection with an
outer periphery of the support ring body (211)
and configured for fixing to the top of the side
wall (11); and
a bent ring body (213) in connection with an inner
periphery of the support ring body (211) and con-
figured for connecting to an external pipe,
wherein the heating element (22) are mounted
on the support ring body (211).

3. The heating pump according to claim 2, wherein:

the heating element (22) comprises an annular
heating tube (221) with a gap and a first elec-
trode (222) and a second electrode (223) dis-
posed at two ends of the gap of the annular heat-
ing tube (221), respectively;
the annular heating tube (221) comprises a bot-
tom surface in thermal contact with the support
ring body (211) and a side surface connected to
the bottom surface and extending in the circum-
ferential direction of the support ring body (211);
and
the pump cover assembly (2) comprises a ther-
mal conductive plate (23) configured to thermal-
conductively connect the side surface and the
support ring body (211).

4. The heating pump according to claim 3, wherein the
thermal conductive plate (23) comprises a first ring
body (231) and a second ring body (232) connected
to the first ring body (231), wherein:

the first ring body (231) and the second ring body
(232) are in surface contact with the support ring
body (211) and the side surface of the annular
heating tube (221), respectively; and/or
the first ring body (231) and the second ring body
(232) are respectively configured to be connect-
ed to the support ring body (211) and the side
surface of the annular heating tube (221) by
welding.
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5. The heating pump according to claim 4, wherein the
pump cover assembly (2) comprises a temperature
controller (24) in connection with the first electrode
(222), wherein the second ring body (232) comprises
a main ring body (2321) having an opening and being
in contact with the annular heating tube (221) and a
stepped portion (2322) located at the opening, both
sides of the stepped portion (2322) in the circumfer-
ential direction are respectively spaced apart from
both ends of the opening of the main ring body
(2321), wherein the stepped portion (2322) compris-
es a vertical portion spaced from the annular heating
tube (221) and a horizontal portion located on the
annular heating tube (221), wherein temperature
controller (24) is mounted on the horizontal portion,
and the temperature controller (24) comprises a first
temperature-sensitive surface in contact with the
stepped portion (2322).

6. The heating pump according to claim 5, wherein a
distance between the horizontal portion and the an-
nular heating tube (221) is at least 1 mm; and/or
the minimum distance between the temperature con-
troller (24) and the first electrodes (222) has an arc
length of 5-15 mm on the annular heating tube (221).

7. The heating pump according to claim 5 or 6, wherein
the pump cover assembly (2) comprises a fuse (25)
in connection with the second electrode (223), the
fuse (25) comprises a second temperature-sensitive
surface being in contact with the annular heating
tube (221);
the annular heating tube (221) comprises a top sur-
face and the two apposite side surfaces connected
between the top surface and the bottom surface, the
area of the bottom surface is larger than the area of
the top surface, and the fuse (25) is supported and
mounted on the top surface.

8. The heating pump according to claim 7, wherein the
pump cover assembly (2) comprises an insulation
socket (26), wherein the temperature controller (24),
the fuse (25) and the insulation socket (26) are con-
nected in series between the first electrode (222)
and the second electrode (223).

9. The heating pump according to claim 8, wherein:

the pump cover assembly (2) comprises a pro-
tective cover (27) located on the top of the an-
nular heating tube (221), the temperature con-
troller (24), the fuse (25) and the insulation sock-
et (26); and/or
the top of the side wall (11) is provided with a
stepped flange (111) protruding outward, and
the fixing ring body (212) is provided with a
grooved flange (2121) capable of being snap-
fixed to an outside the stepped flange (111); the

pump cover assembly (2) comprises a sealing
ring (28) disposed between the stepped flange
(111) and the grooved flange (2121) to seal the
side wall (11) and the support portion (21).

10. A washing appliance comprising the heating pump
according to any one of claims 1-9.
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