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Description
FIELD
[0001] The presentinvention relatesto a field of house-

hold appliances, and more particularly, to an heat pump
system with a control method therefor.

BACKGROUND

[0002] Whenaheatpump system operatesina heating
mode, a refrigerant absorbs heat from outdoor air by
means of an outdoor heat exchanger, then a pressure
and a temperature are raised by means of a compressor,
and an outdoor heat is discharged into an indoor envi-
ronment to achieve a heating effect. However, in a heat-
ing mode in the winter, the lower the outdoor temperature,
the lesser the heat can be transferred into the indoor
environment from the outdoor environment, the worse
the heating effect in the indoor environment. Since the
refrigerant in the outdoor heat exchanger needs to ab-
sorb the heat from the outdoor air, a temperature of the
refrigerant should be lower than a temperature of the
outdoor air, resulting in frosting on the outdoor heat ex-
changer in the heating mode.

[0003] In the related art, in order to guarantee that a
system can safely, effectively, and continuously operate
to provide heat, defrosting forthe outdoor heat exchanger
is needed at setintervals, heatis absorbed from anindoor
side for defrosting the outdoor heat exchanger. This kind
of defrosting result in reduction in an indoor temperature
for 10 min, and when the outdoor unitrestores the heating
mode again, a period of time is also needed to switch
and start the compressor to gradually heating a refriger-
ant system, thereby providing a service of heating oper-
ation. When a unit starts heating at a low temperature,
the compressor needs to operate in a preheat mode for
a long time to rise a temperature of a refrigerant dis-
charged by the compressor due to large solubility of oil
intherefrigerant, such thatitis guaranteed that overmuch
refrigeration oil is not carried by the evaporated refriger-
ant, and normal operation of the compressor is not af-
fected.

[0004] When the outdoor temperature is low and
reaches a certain extent, the heat that can be absorbed
from the outdoor environment if very low, to the extent
that the indoor heating capacity could as well directly
uses the electric energy for the compressor for the energy
acquired by an electrical heater. However, a common
indoor unit, especially an indoor unit of a multi-coupled
machine is not provided with electrical heating generally,
and even electrical heating of the indoor unit is started,
potential safety hazard can be caused by indoor electrical
heating because configuration of indoor side wires can-
not support service for a long time.

[0005] EP 2 159494 A2 discloses a hot water circula-
tion system associated with a heat pump and a method
for controlling the same. It allows the system to be de-
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frosted while hot water supply or a heating operation is
performed, making it possible to improve a phenomenon
that heating efficiency is deteriorated.

[0006] WO 2014/117511 A1 discloses an evaporator
defrosting device and an evaporator having the same.
The evaporator defrosting device comprises an electro-
magnetic heating module and a metal heating member
matching with the electromagnetic heating module. This
evaporator defrosting device uses an electromagnetic
sensing principle.

[0007] KR 20090099612 Adiscloses an air conditioner
to improve heating efficiency without increasing the out-
put of a compressor by heating up refrigerant of low pres-
sure part of heating cycle from the induction heater in a
heating process.

[0008] EP 2 410 265 A1 discloses an air conditioning
apparatus capable of preventing a refrigerant tempera-
ture fromrising too high even whenthe refrigerantis heat-
ed by an electromagnetic induction heating system.
[0009] US 2011/314852 A1 discloses an air condition-
er includes a refrigerant circuit, an electromagnetic in-
duction heating unit, and a control unit. The refrigerant
circuit has a compressing mechanism with an adjustable
operating capacity, a heat source side heat exchanger,
an expansion mechanism, and a utilization side heat ex-
changer.

SUMMARY

[0010] The present invention seeks to solve at least
one of the technical problems existing in the related art.
To this end, the present invention provides a heat pump
system according to claim 1 with defrosting capacity and
good usability and a control method and the method is
easy and good in control effect.

[0011] The heat pump system according to embodi-
ments of the present disclosure includes: an outdoor heat
exchanger and an electromagnetic heating assembly.
The electromagnetic heating assembly includes an in-
duction heating sheet, an insulation plate, and an elec-
tromagnetic induction wire coil. The induction heating
sheet is in contact with the outdoor heat exchanger, the
electromagnetic induction wire coil is attached to the in-
sulation plate, the insulation plate is connected to the
outdoor heat exchanger or the induction heating sheet,
and the induction heating sheet is coupled with the elec-
tromagnetic induction wire coil by communication.
[0012] In the heat pump system according to embod-
iments of the present disclosure, the outdoor heat ex-
changer is provided with the electromagnetic heating as-
sembly, the electromagnetic heating assembly can heat
the outdoor heat exchanger to raise its temperature,
thereby raising defrosting efficiency and heating efficien-
cy of the outdoor heat exchanger and improving a starting
capacity of the heat pump system in case of "freeze".
Debasement of reliability of the compressor due to insuf-
ficient discharge temperature can be avoided, and the
usability of the heat pump system can be improved. More-
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over, the electromagnetic heating assembly emits heat
based on the principle of magnetic field, not only com-
paratively high safety is achieved, but also advantages,
such as a simple structure, high heating precision, quick
heating speed, and easy control can be brought out. In
addition, the insulation plate can insulate the electromag-
netic induction wire coil from the induction heating sheet,
such that the induction heating sheet can be prevented
from affecting operation performance of the electromag-
netic induction wire coil.

[0013] According to some embodiments of the present
disclosure, the outdoor heat exchanger is configured as
a heat exchange tube, the induction heating sheet is lo-
cated in the heat exchange tube, and the insulation plate
is attached to an outer peripheral wall of the heat ex-
change tube.

[0014] In some embodiments of the present disclo-
sure, the heat exchange tube has two opposite outer sur-
faces being a first surface and a second surface; two
insulation plates are provided, the two insulation plates
being afirstinsulation plate and a second insulation plate,
the first insulation plate is attached to the first surface,
and the second insulation plate is attached to the second
surface; and two electromagnetic induction wire coils are
provided, the two electromagnetic induction wire coils
being a first electromagnetic induction wire coil and a
second electromagnetic induction wire coil, the first elec-
tromagnetic induction wire coil is attached to the first in-
sulation plate, and the second electromagnetic induction
wire coil is attached to the second insulation plate.
[0015] According to some embodiments of the present
disclosure, the outdoor heat exchanger is configured as
a microchannel plate.

[0016] In some embodiments of the present disclo-
sure, the induction heating sheet is attached to an outer
peripheral wall of the outdoor heat exchanger.

[0017] In some embodiments of the present disclo-
sure, the electromagnetic heating assembly comprises
two induction heating sheets, the two induction heating
sheets are located at opposite outer surfaces of the mi-
crochannel plate, and the insulation plate is attached to
one of the induction heating sheets.

[0018] In some embodiments of the present disclo-
sure, two microchannel plates are provided, and the in-
duction heating sheet is sandwiched between the two
microchannel plates.

[0019] According to some embodiments of the present
disclosure, two electromagnetic heating assembles are
provided, the induction heating sheet, the insulation
plate, and the electromagnetic induction wire coil of each
of the electromagnetic heating assemblies are super-
posed in sequence, and the induction heating sheet is
attached to an outer surface of the outdoor heat exchang-
er.

[0020] In some embodiments of the present disclo-
sure, the two electromagnetic heating assembles are ar-
ranged at opposite surfaces of the outdoor heat exchang-
er respectively.
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[0021] According to some embodiments of the present
disclosure, the electromagnetic induction wire coil is cir-
cular, oval, or polygonal.

[0022] Based on the control method for the heat pump
system according to embodiments of the present disclo-
sure, when the heat pump system is in a heating-start
mode or a defrosting mode, the electromagnetic heating
assembly can heat the outdoor heat exchanger to raise
its temperature, thereby raising defrosting efficiency and
heating efficiency of the outdoor heat exchanger and im-
proving a starting capacity of the heat pump system in
case of "freeze", Debasement of reliability of the com-
pressor due to insufficient discharge temperature can be
avoided, and the usability of the heat pump system can
be improved. Moreover, the electromagnetic heating as-
sembly emits heat based on the principle of magnetic
field, not only comparatively high safety is achieved, but
also advantages, such as a simple structure, high heating
precision, quick heating speed, and easy control can be
brought out. In addition, the insulation plate can insulate
the electromagnetic induction wire coil from the induction
heating sheet, such that the induction heating sheet can
be prevented from affecting operation performance of
the electromagnetic induction wire coil.

[0023] According to some embodiments of the present
disclosure, in a normal heating mode, if T is less than Ty,
and the compressor reaches a maximum frequency, the
electromagnetic heating assembily is started; and if T is
greater than or equal to T;, and the compressor does not
reach the maximum frequency, the electromagnetic
heating assembly stops heating.

[0024] Additional aspects and advantages of embodi-
ments of present disclosure will be given in part in the
following descriptions, become apparent in part from the
following descriptions, or be learned from the practice of
the embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] These and/or other aspects and advantages of
embodiments of the present disclosure will become ap-
parent and more readily appreciated from the following
descriptions made with reference to the drawings. Fig-
ures 1 to 12 show embodiments according to the inven-
tion.

FIG. 1 is a simplified view of a heat pump system
according to embodiments of the present disclosure.
FIG 2 is a simplified view of a heat pump system
according to embodiments of the present disclosure.
FIG 3 is a simplified view of a heat pump system
according to embodiments of the present disclosure.
FIG. 4 is a simplified view of a heat pump system
according to embodiments of the present disclosure.
FIG 5 is a simplified view of a heat pump system
according to embodiments of the present disclosure.
FIG 6 is a simplified view of a heat pump system
according to embodiments of the present disclosure.
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FIG 7 is a simplified view of a heat pump system
according to embodiments of the presentdisclosure.
FIG 8 is a simplified view of a heat pump system
according to embodiments of the presentdisclosure.
FIG 9 is a simplified view of a heat pump system
according to embodiments of the present disclosure.
FIG 10 is a simplified view of a heat pump system
according to embodiments of the present disclosure.
FIG 11 is a simplified view of a heat pump system
according to embodiments of the presentdisclosure.
FIG 12 is a logic diagram showing control of a heat
pump system according to embodiments of the
present disclosure.

[0026] Reference numerals:

heat pump system 1,

outdoor heatexchanger 10, heat exchange tube 100,

first surface 101, second surface 102, microchannel

plate 110,

electromagnetic heating assembly 20, induction

heating sheet 200, insulation plate 210, first insula-

tion plate 211, second insulation plate 212, electro-

magnetic induction wire coil 220, first electromag-

neticinduction wire coil 221, second electromagnetic

induction wire coil 222.

DETAILED DESCRIPTION

[0027] Embodiments of the present disclosure are de-
scribed in detail, and examples of the embodiments are
depicted in the drawings. The same or similar elements
and the elements having same or similar functions are
denoted by like reference numerals throughout the de-
scriptions. The embodiments described herein with ref-
erence to drawings are explanatory and only used to il-
lustrate the present disclosure. The embodiments shall
not be construed to limit the present disclosure.

[0028] As shownin FIG 1to FIG 11, a heat pump sys-
tem 1 according to embodiments of the present disclo-
sure includes an outdoor heat exchanger 10 and an elec-
tromagnetic heating assembly 20.

[0029] For example, as shown in FIG 1 to FIG 11, the
electromagnetic heating assembly 20 includes an induc-
tion heating sheet 200, an insulation board 210 and an
electromagnetic induction wire coil 220. The induction
heating sheet 200 is in contact with the outdoor heat ex-
changer 10, the electromagnetic induction wire coil 220
is attached to the insulation plate 210, the insulation plate
210 is connected to the outdoor heat exchanger 10 or
the induction heating sheet 200, and the induction heat-
ing sheet 200 is coupled with the electromagnetic induc-
tion wire coil 220 by communication. For example, the
insulation plate 210 can be arranged on the outdoor heat
exchanger 10, and the insulation plate 210 also can be
arranged on the induction heating sheet 200. The elec-
tromagnetic induction wire coil 220 can be attached to a
side of the insulation plate 210 away from the outdoor
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heat exchanger 10 or the induction heating sheet 200.
The induction heating sheet 200 is in contact with and
connected to the outdoor heat exchanger 10, and the
induction heating sheet 200 is coupled with the electro-
magnetic induction wire coil 220 by communication. The
electromagnetic induction wire coil 220 can generate an
alternating magnetic field, in order to cause an eddy with
the induction heating sheet 200 to generate heat energy.
It should be noted that, the terms "connect" and "couple”
referred herein should be understood broadly and may
refer to direct connections or indirect connections, which
can be realized by snapping, threading, bonding, etc. In
addition, the induction heating sheet 200 can be an irony
induction heating sheet 200 containing an iron element,
so as to cause the eddy with the alternating magnetic
field generated by the electromagnetic induction wire coil
220.

[0030] In the related art, the heat pump system is low
in starting capacity in case of "freeze" when heating at a
low temperature in cold region. Refrigeration oil is easily
discharged from an oil separator by carrying if a dis-
charge temperature is insufficient, affecting reliability of
a compressor. Moreover, a defrosting speed is slow, and
a heating effect is poor.

[0031] Inthe heatpump system 1 according to embod-
iments of the present disclosure, the outdoor heat ex-
changer 10 is provided with the electromagnetic heating
assembly 20, the electromagnetic heating assembly 20
can heat the outdoor heat exchanger 10 to raise its tem-
perature, thereby raising defrosting efficiency and heat-
ing efficiency of the outdoor heat exchanger 10 and im-
proving a starting capacity of the heat pump system 1 in
case of "freeze". Debasement of reliability of the com-
pressor due to insufficient discharge temperature can be
avoided, and the usability of the heat pump system 1 can
be improved. Moreover, the electromagnetic heating as-
sembly 20 emits heat based on the principle of magnetic
field, not only comparatively high safety is achieved, but
also advantages, such as a simple structure, high heating
precision, quick heating speed, and easy control can be
brought out. In addition, the insulation plate 210 can in-
sulate the electromagnetic induction wire coil 220 from
the induction heating sheet 200, such that the induction
heating sheet 200 can be prevented from affecting op-
eration performance of the electromagnetic induction
wire coil.

[0032] As shown in FIG 1 to FIG 4, according to some
embodiments of the present disclosure, the outdoor heat
exchanger 10 can be a heat exchange tube 100, the in-
duction heating sheet 200 is located in the heat exchange
tube 100, and the insulation plate 210 is attached to an
outer peripheral wall of the heat exchange tube 100. The
electromagnetic induction wire coil 220 can be attached
to a side of the insulation plate 210 away from the heat
exchange tube 100. Therefore, the induction heating
sheet 200 can be in direct heat exchange with a refrig-
erant in the heat exchange tube 100, the induction heat-
ing sheet 200 can heat the refrigerant in the heat ex-
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change tube 100, thereby raising a heating efficiency of
the outdoor heat exchanger 10, and the refrigerant can
further exchange heat with the heat exchange tube 100,
thereby raising a temperature of the heat exchange tube
100, and then defrosting.

[0033] According to some embodiments of the present
disclosure, the insulation plate 210 can be an insulation
member. The outdoor heat exchanger 10 can be a metal
member or a nonmetal member.

[0034] Asshownin FIG 3 and FIG 4, in some embod-
iments of the present disclosure, the heat exchange tube
100 has two opposite outer surfaces, the two opposite
outer surfaces are a first surface 101 and a second sur-
face 102. Two insulation plates 210 are provided, and
the two insulation plates are a first insulation plate 211
and a second insulation plate 212. The first insulation
plate 211 is attached to the first surface 101, and the
second insulation plate 212 is attached to the second
surface 102. Two electromagnetic induction wire coils
220 can be provided, the two electromagnetic induction
wire coils are a first electromagnetic induction wire coll
221 and a second electromagnetic induction wire coil
222, the first electromagnetic induction wire coil 221 is
attached to the first insulation plate 211, and the second
electromagnetic induction wire coil 222 is attached to the
second insulation plate 212. Therefore, both the first elec-
tromagnetic induction wire coil 221 and the second elec-
tromagnetic induction wire coil 222 can heat the induction
heating sheet 200 by induction, thereby raising the heat-
ing efficiency of the induction heating sheet 200\.
[0035] As shownin FIG 5 to FIG 8, according to some
embodiments of the present disclosure, the outdoor heat
exchanger 10 can be a microchannel plate 110. The mi-
crochannel plate 110 is a plate with a plurality of micro
channels, and the refrigerant can pass through the plu-
rality of micro channels. The microchannel plate 110 can
enlarge a contact area between the refrigerant and walls
of the micro channels, thereby improving heat exchange
performance of the microchannel plate 110. The micro
channels have a diameter ranging from 10 um to 1000
pm.

[0036] As shownin FIG 1to FIG 11, in some embod-
iments of the present disclosure, the induction heating
sheet 200 is attached to the outer peripheral wall of the
outdoor heat exchanger 10. Therefore, a contract area
between the induction heating sheet 200 and the outdoor
heat exchanger 10 can be enlarged, thereby raising the
heating efficiency of the induction heating sheet 200.
[0037] As shown in FIG 6, in some embodiments of
the present disclosure, the electromagnetic heating as-
sembly 20 includes two induction heating sheets 200,
and the two induction heating sheets 200 are located on
opposite outer surfaces of the microchannel plate 110,
and the insulation plate 210 is attached to one of the
induction heating sheets 200. For example, the micro-
channel plate 110 can have two opposite surfaces, the
two opposite surfaces are an upper surface and a lower
surface (referring to an up-down direction shown in FIG
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6). One induction heating sheet 200 is attached to the
upper surface, and one induction heating sheet 200 is
attached to the lower surface. The insulation plate 210
can be attached to a side of the induction heating sheet
200 on the lower surface away from the microchannel
plate 110, and the electromagnetic induction wire coil
220 can be attached to a side of the insulation plate 210
away from the induction heating sheet 200. Therefore,
two induction heating sheets 200 can be used for heating
the microchannel plate 110. Moreover, the microchannel
plate 110 is sandwiched between the two the induction
heating sheet 200, such that the contact area between
the induction heating sheet 200 and the microchannel
plate 110 can be fully enlarged, and the defrosting effi-
ciency and the heating efficiency of the microchannel
plate 110 can be raised. In the description of the present
disclosure, it should be noted that, the terms "up," "up-
per," "down," "lower" refer to the orientation or relation
as shown in FIG 6 for convenience of description of the
present disclosure and simplification of the description,
but do not alone indicate or imply that the device or ele-
ment referred to must have a particular orientation, or is
constructed or operated in a particular orientation, which
shall not be construed to limit the present disclosure.

[0038] As shown in FIG 7, in some embodiments of
the present disclosure, two microchannel plates 110 can
be provided, and the induction heating sheet 200 is sand-
wiched between the two microchannel plates 110. For
example, the two microchannel plate 110 can be ar-
ranged at the upper and the lower (referring to an up-
down direction shown in FIG 7) and spaced apart from
each other. The induction heating sheet 200 is located
between the microchannel plates 110, and the induction
heating sheet 200 can be in contact with both of the two
microchannel plates 110. The insulation plate 210 can
be attached to a side of the lower microchannel plate 110
away from the induction heating sheet 200, and the elec-
tromagnetic induction wire coil 220 can be attached to a
side of the insulation plate 210 away from the microchan-
nel plate 110. Therefore, two sides of the induction heat-
ing sheet 200 can heat the two microchannel plates 110
respectively, such that the heat from the induction heat-
ing sheet 200 can be fully utilized, the operation efficiency
of the electromagnetic heating assembly 20 can be
raised, and a manufacturing cost of the heat pump sys-
tem 1 can be reduced. In the description of the present
disclosure, it should be noted that, the terms "up," "up-
per," "down," "lower" refer to the orientation or relation
as shown in FIG 7 for convenience of description of the
present disclosure and simplification of the description,
but do not alone indicate or imply that the device or ele-
ment referred to must have a particular orientation, or is
constructed or operated in a particular orientation, which
shall not be construed to limit the present disclosure.

[0039] As shown in FIG 8, according to some embod-
iments of the present disclosure, two electromagnetic
heating assembles 20 can be provided, the induction
heating sheet 200, the insulation plate 210, and the elec-
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tromagnetic induction wire coil 220 of each of the elec-
tromagnetic heating assemblies 20 are superposed in
sequence, and the induction heating sheet 200 is at-
tached to an outer surface of the outdoor heat exchanger
10. Therefore, two induction heating sheets 200 can be
used for heating the microchannel plate 110. Moreover,
each of the two induction heating sheets 200 is provided
with one electromagnetic induction wire coil 220, and the
electromagnetic induction wire coil 220 can heat the in-
duction heating sheet 200 corresponding thereto, there-
by raising the heating efficiency of the electromagnetic
heating assembly 20.

[0040] As shown in FIG 8, in some embodiments of
the present disclosure, the two electromagnetic heating
assemblies 20 are arranged on opposite surfaces of the
outdoor heat exchanger 10 respectively. For example,
the outdoor heat exchanger 10 can be the microchannel
plate 110, and the two electromagnetic heating assem-
blies 20 are located at an upper surface and a lower sur-
face of the microchannel plate 110 (referring to an up-
down direction shown in FIG 8) respectively. Both of the
induction heating sheets 200 of the two electromagnetic
heating assemblies 20 are in direct contact with the mi-
crochannel plate 110, and the insulation plate 210 of each
of the electromagnetic heating assemblies 20 is located
between the corresponding induction heating sheet 200
and the corresponding electromagnetic induction wire
coil 220. Therefore, the two induction heating sheets 200
can be used for heating the microchannel plate 110.
Moreover, the microchannel plate 110 is sandwiched be-
tween the two induction heating sheets 200, the contact
area between the induction heating sheets 20 and the
microchannel plate 110 can be fully enlarged, thereby
raising the defrosting efficiency and the heating efficiency
of the microchannel plate 110. Each of the two induction
heating sheets 200 is provided with one electromagnetic
induction wire coil 220, and the electromagnetic induction
wire coil 220 can heat the induction heating sheet 200
corresponding thereto, thereby raising the heating effi-
ciency of the electromagnetic heating assembly 20. In
the description of the present disclosure, it should be
noted that, the terms "up," "upper," "down," "lower" refer
to the orientation or relation as shown in FIG 8 for con-
venience of description of the presentdisclosure and sim-
plification of the description, but do not alone indicate or
imply that the device or element referred to must have a
particular orientation, or is constructed or operated in a
particular orientation, which shall not be construed to limit
the present disclosure.

[0041] AsshowninFIG9to FIG 10, according to some
embodiments of the present disclosure, the electromag-
netic induction wire coil 220 can be circular, oval, or po-
lygonal.

[0042] A control method for a heat pump system 1 ac-
cording to embodiments of the present disclosure is pro-
vided, and the heat pump system is the heat pump sys-
tem 1 as mentioned above. The heat pump system 1
includes a temperature sensor configured to detect a dis-
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charge temperature of acompressor. The discharge tem-
perature detected by the temperature sensor is repre-
sented by T, and a target discharge temperature of the
heat pump system 1 is set as T,. The control method
includes stating when the electromagnetic heating as-
sembly the heat pump system is in a heating-start mode
or a defrosting mode.

[0043] Based on the control method for the heat pump
system 1 according to embodiments of the present dis-
closure, when the heat pump system 1 is in a heating-
start mode or a defrosting mode, the electromagnetic
heating assembly 20 can heat the outdoor heat exchang-
er 10 to raise its temperature, thereby raising defrosting
efficiency and heating efficiency of the outdoor heat ex-
changer 10 and improving a starting capacity of the heat
pump system 1 in case of "freeze", Debasement of reli-
ability of the compressor due to insufficient discharge
temperature can be avoided, and the usability of the heat
pump system 1 can be improved. Moreover, the electro-
magnetic heating assembly 20 emits heat based on the
principle of magnetic field, not only comparatively high
safety is achieved, but also advantages, such as a simple
structure, high heating precision, quick heating speed,
and easy control can be brought out. In addition, the in-
sulation plate 210 can insulate the electromagnetic in-
duction wire coil 220 from the induction heating sheet
200, such that the induction heating sheet 200 can be
prevented from affecting operation performance of the
electromagnetic induction wire coil.

[0044] AsshowninFIG 12, according to some embod-
iments of the present disclosure, in a normal heating
mode, if T is less than T, and the compressor reaches
a maximum frequency, the electromagnetic heating as-
sembly is started. If T is greater than or equal to T, and
the compressor does not reach the maximum frequency,
the electromagnetic heating assembly stops heating.
Therefore, the heat pump system can heat by air flow in
combination with the electromagnetic heating assembly,
thereby raising the heating efficiency of the heat pump
system, and improving somatosensory comfort for users.
The condition that the refrigeration oil is discharged from
an oil separator by carrying due to insufficient discharge
temperature can be avoided, which otherwise affects the
reliability of the compressor, and the condition that an
lubricating oil is carbonized at a high temperature due to
an over-high discharge temperature.

[0045] Referring to FIG. 1 to FIG. 12, the heat pump
system 1 according to embodiments of the present dis-
closure and the control mothed therefor are described in
detail hereafter. It should be noted that, the description
below is explanatory and shall not be construed to limit
the present disclosure.

[0046] The objective of the present disclosure is to
solve the problems in the related art, such as that the
heat pump system is low in promotion of starting capacity
in case of "freeze" when heating at a low temperature in
cold region, that refrigeration oil is discharged from an
oil separator by carrying in case of an insufficient dis-
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charge temperature, and thatthe defrosting speed is slow
and the heating effect is poor. The present disclosure
provides a hybrid-powered low-temperature strong-heat
heat pump system which heats by air energy in combi-
nation with discharged gas, by adding the electromag-
netic heating assembly at the outdoor heat exchanger,
influence caused by ambient air temperature can be
avoided, the heating capacity below -20 °C is not de-
based, electrically auxiliary heating is needless, quick
heating can be provided, a hot wind output speed at heat-
ing start phase is doubled, a comfort experience can be
felt quickly. Defrosting is quick, and the defrosting speed
is doubled, and the comfort experience can be quickly
recovered.

[0047] In order to accomplish the above objective, the
heat pump system 1 of embodiments of the present dis-
closure can both normally cool and heating in an en-
hanced manner, and a heat sources in a heating mode
includes two kinds of powers, i.e. air energy and heating
by the electromagnetic heating assembly 20.

[0048] By arranging the electromagnetic heating as-
sembly 20 on the outdoor heat exchanger 10, the refrig-
erant in the outdoor heat exchanger 10 can be further
heated to acquire more heat energy, and then is con-
veyed into an indoor environment, thereby satisfying the
requirement for indoor comfort. Meanwhile, in order to
guarantee that the temperature of the electromagnetic
heating assembly 20 is not over high, which otherwise
causes carbonization of the refrigeration oil at a high tem-
perature, an output power of the electromagnetic heating
assembly 20 needs regulating according to a discharge
temperature of the heat pump system 1.

[0049] In order to solve the problems that the heat
pump system is low in start in case of "freeze", that re-
frigeration oil is easily discharged from an oil separator
by carrying in case of an insufficient discharge temper-
ature, and that reliability of the compressor is affected,
the defrosting speed is slow, and the normal heating ef-
fect is poor, a control logic of the heat pump system 1 is
as follows.

[0050] As shown in FIG 12, actions includes starting
the electromagnetic heating assembly in priority in the
heating-start mode and the defrosting mode, adjusting
an output heating power of the electromagnetic heating
assembly according to a target discharge temperature
Ty, and determining a normal heating mode after starting
heating or finishing defrosting. In the normal heating
mode, it is determined that whether the discharge tem-
perature is lower than a maximum value. If yes, and the
compressor reaches a maximum frequency and the dis-
charge temperature does not reach the target value T,
aheating device continues to start, and the output heating
power of the electromagnetic heating assembly is adjust-
ed according to the target discharge temperature Ty, in
order to overcome a defect that the compressor has
reached the maximum value but cannot provide good
comfort experience. During the process, changes of the
discharge temperature are continuously determined to
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meet the requirement that the maximum value cannot be
exceeded. If the maximum value of the discharge tem-
perature is exceeded, and the compressor does not
reach the maximum frequency, output of the electromag-
netic heating assembly is stopped, heating output is ad-
justed by the compressor itself. During adjustment, if the
compressor reaches the maximum frequency, and the
discharge temperature does notreaches the target value,
the heating device continues to start, and the output heat-
ing power is adjusted according to the target discharge
temperature T,. The heating power of the electromag-
netic heating assembly is repeatedly controlled in such
a feedback manner.

[0051] As shownin FIG. 1to FIG. 11, the electromag-
netic heating assembly 20 includes the induction heating
sheet 200, the insulation plate 210, and the electromag-
netic induction wire coil 220. The electromagnetic induc-
tion wire coil 220 can generate the alternating magnetic
field, in order to cause an eddy with the induction heating
sheet 200 to generate heat energy. The electromagnetic
induction wire coil 220 can be of various forms, such as
oval, circle, rectangle, and number combination can be
made according to needs. The induction heating sheet
200 can be an irony induction heating sheet containing
an iron element. The induction heating sheet 200 and
the outdoor heat exchanger 10 can be formed in a build-
in structure or an enclosed structure, thereby raising a
conversion rate of heat between the induction heating
sheet 200 and the outdoor heat exchanger 10, and heat
regulation of the induction heating sheet 200 is quick, the
electromagnetic heating assembly 20 can output with a
changed power. The electromagnetic induction wire coil
220 cannot be in direct contact with the irony induction
heating sheet in consideration of demand for heat dissi-
pation of the electromagnetic induction wire coil 220. The
outdoor heat exchanger 10 can be made of metal or non-
metal material, and includes a passage end and a con-
necting tube for connection with arefrigerant system. The
irony induction heating sheet 200 can be located in a
refrigerant passage to directly heat a refrigerant, or lo-
cated outside the refrigerant passage to indirectly heat
the refrigerant.

[0052] Whentheinduction heatingsheet200islocated
in the outdoor heat exchanger 10, the heating efficiency
is high, and the refrigerant can be heated in the outdoor
heat exchanger 10. When the induction heating sheet
200 is located at the outside, the induction heating sheet
200 is tightly attached to an outer surface of the outdoor
heat exchanger 10 and insulated by the insulation plate
210. The outdoor heat exchanger 10 can be the micro-
channel plate 110 or the heat exchange tube 100.
[0053] Throughout the description of the present dis-
closure, reference to "an embodiment," "some embodi-
ments," "explanatory embodiment", "an example," "a
specific example," or "some examples," means that a
particular feature, structure, material, or characteristic
described in connection with the embodiment or example
is included in at least one embodiment or example of the
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present disclosure. Thus, the appearances of the phras-
es in various places throughout this specification are not
necessarily referring to the same embodiment or exam-
ple of the present disclosure. Furthermore, the particular
features, structures, materials, or characteristics may be
combined in any suitable manner in one or more embod-
iments or examples.

[0054] Although explanatory embodiments have been
shown and described, it would be appreciated by those
skilled in the art that the above embodiments cannot be
construed to limit the present disclosure, and changes,
alternatives, and modifications can be made in the em-
bodiments without departing from the scope of the
present disclosure.

Claims
1. A heat pump system (1), comprising:

an outdoor heat exchanger (10); and
an electromagnetic heating assembly (20), com-
prising:

an induction heating sheet (200), a heat in-
sulation plate (210), and an electromagnetic
induction wire coil (220), the induction heat-
ing sheet (200) being in contact with the out-
door heat exchanger (10), the electromag-
netic induction wire coil (220) being at-
tached to the heat insulation plate (210), the
heat insulation plate (210) being connected
to the outdoor heat exchanger (10) or the
induction heating sheet (200), and the in-
duction heating sheet (200) being coupled
with the electromagnetic induction wire coil
(220) by communication,

a controller configured to carry out a control
method for the heatpump system (1) where-
in the control method comprises: starting an
electromagnetic heating assembly (20)
when the heat pump system (1) is in a heat-
ing-start mode or a defrosting mode, where-
in in a normal heating mode,

if T is less than T, and a compressor of the
heat pump reaches a maximum frequency,
the electromagnetic heating assembly (20)
is started; and

if T is greater than or equal to Ty, and the
compressor does not reach the maximum
frequency, the electromagnetic heating as-
sembly (20) stops heating, wherein a dis-
charge temperature of the compressor is
represented by T, and a target discharge
temperature of the heat pump systemis rep-
resented by T,

2. The heat pump system (1) according to claim 1,
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wherein the outdoor heat exchanger (10) is config-
ured as a heat exchange tube (100), the induction
heating sheet (200) is located in the heat exchange
tube (100), and the heat insulation plate (210) is at-
tached to an outer peripheral wall of the heat ex-
change tube (100).

The heat pump system (1) according to claim 2,
wherein the heat exchange tube (100) has two op-
posite outer surfaces being a first surface (101) and
a second surface (102);

two heat insulation plates (210) are provided,
the two heat insulation plates (210) being a first
heat insulation plate (211) and a second heat
insulation plate (212), the first heat insulation
plate (211) is attached to the first surface (101),
and the second heat insulation plate (212) is at-
tached to the second surface (102); and

two electromagnetic induction wire coils (220)
are provided, the two electromagnetic induction
wire coils (220) being a first electromagnetic in-
duction wire coil (221) and a second electromag-
netic induction wire coil (222), the first electro-
magnetic induction wire coil (221) is attached to
the first heat insulation plate (211), and the sec-
ond electromagnetic induction wire coil (222) is
attached to the second heat insulation plate
(212).

The heat pump system (1) according to any one of
claims 1 to 3, wherein the outdoor heat exchanger
(10) is configured as a microchannel plate (110).

The heat pump system (1) according to any one of
claims 1 to 4, wherein the induction heating sheet
(200) is attached to an outer peripheral wall of the
outdoor heat exchanger (10).

The heat pump system (1) according to any one of
claims 1 to 5, wherein the electromagnetic heating
assembly (20) comprises two induction heating
sheets (200), the two induction heating sheets (200)
are located at opposite outer surfaces of the micro-
channel plate (110), and the heat insulation plate
(210) is attached to one of the induction heating
sheets (200).

The heat pump system (1) according to any one of
claims 1 to 6, wherein two microchannel plates (110)
are provided, and the induction heating sheet (200)
is sandwiched between the two microchannel plates
(110).

The heat pump system (1) according to any one of
claims 1 to 7, wherein two electromagnetic heating
assemblies (20) are provided, the induction heating
sheet (200), the heat insulation plate (210), and the
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electromagnetic induction wire coil (220) of each of
the electromagnetic heating assembilies (20) are su-
perposed sequentially on each other, and the induc-
tion heating sheet (200) is attached to an outer sur-
face of the outdoor heat exchanger (10).

The heat pump system (1) according to any one of
claims 1 to 8, wherein the two electromagnetic heat-
ing assemblies (20) are arranged at opposite surfac-
es of the outdoor heat exchanger (10) respectively.

The heat pump system (1) according to any one of
claims 1 to 9, wherein the electromagnetic induction
wire coil (220) is circular, oval, or polygonal.

Patentanspriiche

1.

Warmepumpensystem (1), umfassend:

einen AulRenwarmetauscher (10); und
eine elektromagnetische Heizanordnung (20),
umfassend:

ein Induktionsheizblech (200), eine War-
meisolationsplatte (210) und eine elektro-
magnetische Induktionsdrahtspule (220),
wobei das Induktionsheizblech (200) in
Kontakt mit dem AuRenwéarmetauscher
(10) steht, wobei die elektromagnetische In-
duktionsdrahtspule (200) an der Warmeiso-
lationsplatte (210) befestigt ist, wobei die
Warmeisolationsplatte (210) mit dem Au-
Renwarmetauscher (10) oder dem Indukti-
onsheizblech (200) verbunden ist und wo-
bei das Induktionsheizblech (200) mit der
elektromagnetischen Induktionsdrahtspule
(220) durch Kommunikation gekoppelt ist,
eine Steuerung, die so konfiguriert ist, dass
sie ein Steuerverfahren fliirdas Warmepum-
pensystem (1) steuert, wobei das Steuer-
verfahren Folgendes umfasst:

Starten einer elektromagnetischen
Heizanordnung (20), wenn sich das
Warmepumpensystem (1) in einem
Heizstartmodus oder einem Abtaumo-
dus befindet,

wobei in einem normalen Heizmodus,
wenn T kleiner als Ty ist und ein Kom-
pressor der Warmepumpe eine maxi-
male Frequenz erreicht, die elektroma-
gnetische Heizanordnung (20) gestar-
tet wird; und

wenn T grofRer oder gleich Ty ist und
der Kompressor nicht die maximale
Frequenz erreicht, die elektromagneti-
sche Heizanordnung (20) das Heizen
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stoppt, wobei eine Auslasstemperatur
des Kompressors durch T dargestellt
wird und eine Sollauslasstemperatur
des Warmepumpensystems durch T,
dargestellt wird.

2. Warmepumpensystem (1) gemaf Anspruch 1, wo-

bei der AuBenwarmetauscher (10) als Warme-
tauschrohr (100) konfiguriert ist, das Induktionsheiz-
blech (200) in dem Warmetauschrohr (100) ange-
ordnet ist und die Warmeisolationsplatte (210) an
einer AuRenumfangswand des Warmetauschrohrs
(100) befestigt ist.

Warmepumpensystem (1) gemal Anspruch 2, wo-
bei das Warmetauschrohr (100) zwei gegeniberlie-
gende AuRenflachen aufweist, die eine erste Flache
(101) und eine zweite Flache (102) sind;

zwei Warmeisolationsplatten (210) vorgesehen
sind, wobei die zwei Warmeisolationsplatten
(210) eine erste Warmeisolationsplatte (211)
und eine zweite Warmeisolationsplatte (212)
sind,

die erste Warmeisolationsplatte (211) an der
ersten Flache (101) befestigt ist und die zweite
Warmeisolationsplatte (212) an der zweiten Fla-
che (212) befestigt ist; und zwei elektromagne-
tische Induktionsdrahtspulen (220) vorgesehen
sind, wobei die zwei elektromagnetischen In-
duktionsdrahtspulen (220) eine erste elektro-
magnetische Induktionsdrahtspule (221) und ei-
ne zweite elektromagnetische Induktions-
drahtspule (222) sind, wobei die erste elektro-
magnetische Induktionsdrahtspule (221) an der
ersten Warmeisolationsplatte (211) befestigt ist
und die zweite elektromagnetische Induktions-
drahtspule (222) an der zweiten Warmeisolati-
onsplatte (212) befestigt ist.

Warmepumpensystem (1) gemal einem der An-
spriiche 1 bis 3, wobei der Aullenwarmetauscher
(10) als eine Mikrokanalplatte (110) konfiguriert ist.

Warmepumpensystem (1) gemal einem der An-
spriiche 1 bis 4, wobei das Induktionsheizblech (200)
an einer Auflenumfangswand des AulRenwarmetau-
schers (10) befestigt ist.

Warmepumpensystem (1) gemal einem der An-
spriiche 1 bis 5, wobei die elektromagnetische Hei-
zanordnung (20) zwei Induktionsheizbleche (200)
umfasst, sich die zwei Induktionsheizbleche (200)
an gegenuberliegenden Aul3enflachen der Mikroka-
nalplatte (110) befinden und die Warmeisolations-
platte (210) an einem der Induktionsheizbleche
(200) befestigt ist.
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Warmepumpensystem (1) gemafl einem der An-
spriiche 1 bis 6, wobei zwei Mikrokanalplatten (110)
vorgesehen sind und das Induktionsheizblech (200)
zwischen den zwei Mikrokanalplatten (110) tberei-
nandergeschichtet ist.

Warmepumpensystem (1) gemafl einem der An-
spriiche 1 bis 7, wobei zwei elektromagnetische Hei-
zanordnungen (20) vorgesehen sind, wobei das In-
duktionsheizblech (200), die Warmeisolationsplatte
(210) und die elektromagnetische Induktions-
drahtspule (220) jeder der elektromagnetischen Hei-
zanordnungen (20) nacheinander tbereinander an-
geordnet sind, und das Induktionsheizblech (200) an
einer Auflenflache des Auflenwarmetauschers (10)
befestigt ist.

Warmepumpensystem (1) gemal einem der An-
spriiche 1 bis 8, wobei die zwei elektromagnetischen
Heizanordnungen (20) jeweils an gegeniiberliegen-
den Flachen des AuRenwarmetauschers (10) ange-
ordnet sind.

Warmepumpensystem (1) gemal einem der An-
spriiche 1 bis 9, wobei die elektromagnetische In-
duktionsdrahtspule (220) kreisférmig, oval oder po-
lygonal ist.

Revendications

1.

Systeme de pompe a chaleur (1), comprenant :

un échangeur de chaleur extérieur (10) ; et
un ensemble de chauffage électromagnétique
(20), comprenant :

une feuille de chauffage parinduction (200),
une plaque d’isolation thermique (210), et
une bobine de fil d'induction électromagné-
tique (220), la feuille de chauffage par in-
duction (200) étanten contact avec I'échan-
geur de chaleur extérieur (10), la bobine de
fil d’induction électromagnétique (220)
étant fixée a la plaque d’isolation thermique
(210), la plaque d’isolation thermique (210)
étant reliée a I'’échangeur de chaleur exté-
rieur (10) ou a la feuille de chauffage par
induction (200), et la feuille de chauffage
par induction (200) étant accouplée a la bo-
bine de fil d’induction électromagnétique
(220) par communication,

un dispositif de commande configuré pour
mettre en oeuvre un procédé de commande
pour le systéme de pompe a chaleur (1), le
procédé de commande comprenant : le dé-
marrage d’'un ensemble de chauffage élec-
tromagnétique (20) lorsque le systéme de
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pompe a chaleur (1) est dans un mode de
début de chauffage ou dans un mode de
dégivrage,

dans lequel, dans un mode de chauffage
normal, si T estinférieure a T et si un com-
presseur de la pompe a chaleur atteint une
fréquence maximale, 'ensemble de chauf-
fage électromagnétique (20) est démarré ;
et

si T est supérieure ou égal a T et si le com-
presseur n’atteint pas la fréquence maxima-
le, 'ensemble de chauffage électromagné-
tique (20) arréte le chauffage,

dans lequel une température de décharge
du compresseur est représentée par T, et
une température de décharge cible du sys-
téme de pompe a chaleur est représentée
par Ty,

2. Systeme de pompe a chaleur (1) selon la revendi-

cation 1, dans lequel I'échangeur de chaleur exté-
rieur (10) est configuré comme un tube d’échange
de chaleur (100), lafeuille de chauffage parinduction
(200) se trouve dans le tube d’échange de chaleur
(100), et la plaque d’isolation thermique (210) est
fixée a une paroi périphérique extérieure du tube
d’échange de chaleur (100).

Systeme de pompe a chaleur (1) selon la revendi-
cation 2, dans lequel le tube d’échange de chaleur
(100) présente deux surfaces extérieures opposées
consistant en une premiéere surface (101) et une
deuxieme surface (102) ;

il est prévu deux plaques d’isolation thermique
(210), les deux plaques d’isolation thermique
(210) consistant en une premiéere plaque d’iso-
lation thermique (211) et une deuxieme plaque
d’isolation thermique (212), la premiére plaque
d’isolation thermique (211) est fixée a la premie-
re surface (101), et la deuxiéme plaque d’isola-
tion thermique (212) est fixée a la deuxiéme sur-
face (102) ; et

il est prévu deux bobines de fil d’induction élec-
tromagnétique (220), les deux bobines defild’in-
duction électromagnétique (220) consistant en
une premiere bobine de fil d'induction électro-
magnétique (221) et une deuxiéme bobine de
fil d’induction électromagnétique (222), la pre-
miéere bobine de fil d’induction électromagnéti-
que (221) est fixée a la premiéere plaque d’iso-
lation thermique (211), et la deuxieme bobine
de fil d’induction électromagnétique (222) est
fixée ala deuxieme plaque d’isolation thermique
(212).

4. Systeme de pompe a chaleur (1) selon 'une quel-

conque des revendications 1 a 3, dans lequel
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I'échangeur de chaleur extérieur (10) est configuré
comme une plaque a micro-canaux (110).

Systeme de pompe a chaleur (1) selon 'une quel-
conque des revendications 1 a 4, dans lequel la
feuille de chauffage par induction (200) est fixée a
une paroi périphérique extérieure de I'’échangeur de
chaleur extérieur (10).

Systeme de pompe a chaleur (1) selon 'une quel-
conque des revendications 1 a 5, dans lequel I'en-
semble de chauffage électromagnétique (20) com-
prend deux feuilles de chauffage par induction (200),
les deux feuilles de chauffage par induction (200) se
trouvent sur des surfaces extérieures opposées de
la plaque a micro-canaux (110), et la plaque d’iso-
lation thermique (210) est fixée a I'une des feuilles
de chauffage par induction (200).

Systeme de pompe a chaleur (1) selon 'une quel-
conque des revendications 1 a 6, dans lequel il est
prévu deux plaques a micro-canaux (110), et la
feuille de chauffage par induction (200) est prise en
sandwich entre les deux plaques a micro-canaux
(110).

Systeme de pompe a chaleur (1) selon 'une quel-
conque des revendications 1 a 7, dans lequel il est
prévu deux ensembles de chauffage électromagné-
tiques (20), la feuille de chauffage par induction
(200), la plaque d’isolation thermique (210) et la bo-
bine de fil d'induction électromagnétique (220) de
chacun des ensembles de chauffage électromagné-
tiques (20) sont superposées séquentiellement les
unes sur les autres, et la feuille de chauffage par
induction (200) est fixée a une surface extérieure de
I'échangeur de chaleur extérieur (10).

Systeme de pompe a chaleur (1) selon 'une quel-
conque des revendications 1 a 8, dans lequel les
deux ensembles de chauffage électromagnétiques
(20) sont disposés sur des surfaces opposées de
I'échangeur de chaleur extérieur (10) respective-
ment.

Systeme de pompe a chaleur (1) selon 'une quel-
conque des revendications 1 a 9, dans lequel la bo-
bine de fil d'induction électromagnétique (220) est
circulaire, ovale ou polygonale.
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