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(54) EVAPORATOR WITH AUXILIARY HEATING DEVICE AND AIR CONDITIONER

(57) The present disclosure provides an evaporator
with an auxiliary heating device and an air conditioner.
The evaporator with the auxiliary heating device includes
an evaporator, a heating device, and two mounting
plates. The two mounting plates are provided at two ends
of the evaporator, and two ends of the heating device are
connected to the two mounting plates respectively. In the
present disclosure, when the outdoor temperature is be-

low minus 5 degrees, the heating device is activated to
heat and transfer heat to the room, thus when the heating
function of the air conditioner is used, it will not be limited
by the outdoor temperature; moreover, icing, frosting or
the like phenomena of the outdoor unit will not occur to
affect the use of the air conditioner, the auxiliary heating
device has a good heating effect and can achieve the
purpose of rapid and powerful heating.
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Description

FIELD

[0001] The present disclosure relates to a field of air
conditioners and more particularly to an evaporator with
an auxiliary heating device and an air conditioner.

BACKGROUND

[0002] Nowadays, air conditioners have almost be-
come a necessity in people’s lives. The air conditioner
generally has both heating and cooling functions. Heating
function of the air conditioner usually refers to the heat-
pump heating, which is a heating manner that utilizes
Freon as the medium to transfer the heat to save elec-
tricity. A compressor in an outdoor unit is used to make
Freon become a high-temperature and high-pressure
gas, which then enters the evaporator in an indoor unit,
releases the heat and condenses into a liquid. The re-
leased heat is transferred into the room, achieving the
heating effect. The liquid Freon flows back to the outdoor
unit to absorb the heat of the outdoor air and becomes
a gaseous Freon which then flows back to the compres-
sor to complete one cycle and start the next one, thereby
saving a lot of electricity; however when in winter the
outdoor temperature is below minus 5 degrees, the heat-
ing effect of the air conditioner will be greatly affected. It
is almost impossible for the outdoor unit to obtain suffi-
cient heat from the ambient to change the liquid Freon
into the gaseous Freon, and the icing, frosting, or other
phenomena of the outdoor unit may also occur, which
affects the use of the air conditioner and cannot meet the
heating requirement for the indoor unit. In this case, even
if the air conditioner is turned on, there is no temperature
change because the heating effect is affected. Therefore,
it is necessary to propose an evaporator with an auxiliary
heating device, to at least solve a part of the problems
existed in the related art.

SUMMARY

[0003] The present disclosure introduces a series of
simplified concepts, which will be further explained in the
detailed description section. The present disclosure is
not intended to try to define the critical features and the
essential features of the claimed technical solution, let
alone to determine the protection scope of the claimed
technical solution.
[0004] The present invention is defined in the inde-
pendent claim 1, and the preferable features according
to the present invention are defined in the dependent
claims. Any embodiment in the present disclosure that
does not fall within the scope of the present invention
should be regarded as an example for understanding the
present invention.
[0005] Compared to the related art, the present inven-
tion at least enables the following beneficial effects.

[0006] In the evaporator with the auxiliary heating de-
vice according to the present disclosure, when the out-
door temperature is below minus 5 degrees, the heating
device is activated to heat and transfer the heat to the
room, thus when the heating function of the air condition-
er is used, it will not be limited by the outdoor temperature;
moreover, icing, frosting or the like phenomena of the
outdoor unit will not occur to affect the use of the air con-
ditioner, the auxiliary heating device has a good heating
effect and can achieve the purpose of rapid and powerful
heating.
[0007] The present invention relates to an evaporator
with an auxiliary heating device. Additional advantages,
objectives and features of the present invention will be
given in part in the following descriptions, and be appre-
ciated in part by a person skilled in the art from the re-
search and practice of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings are used to pro-
vide further understanding of the present invention, and
constitutes a part of the specification, and are intended
to explain the present disclosure with the following spe-
cific implementations, but do not constitute a limitation
to the present invention. In which:

FIG. 1 is a schematic view of an overall structure of
an evaporator with an auxiliary heating device ac-
cording to the present invention.
FIG. 2 is a schematic view of a heating device of an
evaporator with an auxiliary heating device accord-
ing to the present invention.
FIG. 3 is a partial top view of a heating device of an
evaporator with an auxiliary heating device accord-
ing to the present invention.
FIG. 4 is a schematic view of a radiator with a fixing
sheet of an evaporator with an auxiliary heating de-
vice according to the present invention.
FIG. 5 is a schematic view of a radiator without a
fixing sheet of an evaporator with an auxiliary heating
device according to the present invention.
FIG. 6 is a schematic view of a heating body of an
evaporator with an auxiliary heating device accord-
ing to the present invention.
FIG. 7 is a schematic view of a first connection struc-
ture for a mounting plate and a mounting frame of
an evaporator with an auxiliary heating device ac-
cording to the present invention.
FIG. 8 is a schematic view of the structure in FIG. 7
in a detached state.
FIG. 9 is a sectional view of the mounting frame in
FIG. 7.
FIG. 10 is a schematic view of a second connection
structure for a mounting plate and a mounting frame
of an evaporator with an auxiliary heating device ac-
cording to the present invention.
FIG. 11 is a sectional view of the mounting frame in
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FIG. 10.
FIG. 12 is a schematic view of an air conditioner.

DETAILED DESCRIPTION

[0009] The present invention is described in further de-
tail below with reference to the drawings and the embod-
iments, to enable a person skilled in the art to implement
according to the text of the specification.
[0010] It should be understood that the terms used
herein, such as "have", "include" and "comprise" do not
exclude existence or addition of one or more other ele-
ment or combination thereof.
[0011] As illustrated in FIGS. 1 to 12, the present in-
vention provides an evaporator with an auxiliary heating
device including an evaporator 1, a heating device 2, and
two mounting plates 3. The two mounting plates 3 are
provided at two ends of the evaporator 1 respectively,
and two ends of the heating device 2 are connected to
the two mounting plates 3 respectively.
[0012] Working principle of the above-described tech-
nical solution is: the two mounting plates 3 are secured
to the two ends of the evaporator 1 respectively, the ma-
terial and the structure of the two mounting plates 3 are
determined according to the practical requirements; the
mounting plate 3 and the evaporator 1 may employ a
connection method such as welding, threaded connec-
tion, snap-fit connection, etc.; the two ends of the heating
device 2 can be secured to the mounting plates 3 through
threaded connection, snap-fit connection, or other meth-
ods, and the two ends of the heating device 2 can be
secured to the mounting plate 3 by selecting different
connection methods respectively; the heating device 2
employs PCT electric auxiliary heating technology, the
PTC is a semiconductor heating ceramic, when the out-
side temperature decreases, the resistance value of the
PTC decrease accordingly, but the generated heat in-
creases accordingly; after the heating device 2 is ener-
gized, the electric energy is converted into the thermal
energy to be transferred into the room.
[0013] Beneficial effects of the above-described tech-
nical solution are: when the outdoor temperature is below
minus 5 degrees, the heating device 2 is activated to heat
and transfer the heat to the room, thus when the heating
function of the air conditioner is used, it will not be limited
by the outdoor temperature; moreover, icing, frosting or
the like phenomena of the outdoor unit 5 will not occur
to affect the use of the air conditioner, the auxiliary heat-
ing device has a good heating effect and can achieve the
purpose of rapid and powerful heating.
[0014] In one embodiment, the heating device 2 in-
cludes a heating body 2-1, and a plurality of radiators
2-2, the plurality of radiators 2-2 is provided at upper and
lower faces of the heating body 2-1, and two ends of the
heating device 2 are symmetrically provided with mount-
ing frames 2-3.
[0015] Working principle of the above-described tech-
nical solution is: the heating device 2 has a cuboid struc-

ture as a whole, and the upper and lower faces of the
heating body 2-1 have large area and emit more heat;
the heating body 2-1 emits heat after being energized,
and transfers the heat to the radiator 2-2, and the radiator
2-2 can effectively transfer the heat to the room; the
number of the plurality of radiators 2-2 can be determined
according to requirements, and the plurality of radiators
2-2 can be detachably connected to the heating body 2-1
through thread; two radiators 2-2 may be provided and
symmetrically disposed at the upper and lower faces of
the heating body 2-1, and there are at least three con-
nection methods for them; the first is that the radiator 2-2
and the heating body 2-1 are integrally formed, the sec-
ond is that a base of the radiator 2-2 is welded to the
heating body 2-1, and the third is that an end of the ra-
diator 2-2 and an end of the heating body 2-1 are fixed
through the mounting frame 2-3, thereby connecting
them.
[0016] Beneficial effects of the above-described tech-
nical solution are: the radiator 2-2 provided on the heating
body 2-1 can transfer the heat generated by the heating
body 2-1 to the room more rapidly, improving the heat
transfer efficiency; there are various connection methods
for the radiator 2-2 and the heating body 2-1, which can
be selected according to practical requirements.
[0017] In one embodiment, the heating body 2-1 and
the plurality of radiators 2-2 are integrally formed.
[0018] Working principle of the above-described tech-
nical solution is: two radiators 2-2 may be provided, the
upper and lower faces of the heating body 2-1 is sym-
metrically provided with the radiators 2-2, and they can
be integrally formed in the production process.
[0019] Beneficial effects of the above-described tech-
nical solution are: the heating body 2-1 and the radiator
2-2 are integrally formed and can be used directly, saving
the assembly time and having high heat conduction effi-
ciency.
[0020] In one embodiment, bottom faces of the plurality
of radiators 2-2 are welded to the upper and lower faces
of the heating body 2-1.
[0021] Working principle of the above-described tech-
nical solution is: the number of the radiators 2-2 can be
determined according to requirements, and two or more
radiators may be provided; the radiator 2-2 is welded to
the heating body 2-1, they are produced separately, and
the heating body 2-1 can be welded with radiators 2-2 of
different specifications.
[0022] Beneficial effects of the above-described tech-
nical solution are: the welding is firm, and the heat con-
duction efficiency is high.
[0023] In one embodiment, the upper and lower faces
of the heating body 2-1 are symmetrically provided with
the radiators 2-2, and an end of the heating body 2-1 and
an end of the radiator 2-2 are fixedly connected through
the mounting frame 2-3.
[0024] Working principle of the above-described tech-
nical solution is: the number of the radiators 2-2 may be
two, the length and width of the radiator 2-2 are both
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equal to the length and the width of the heating body 2-1,
and they are symmetrically disposed at the upper and
lower faces of the heating body 2-1; two ends of each of
the two radiators 2-2 and the heating body 2-1 can be
inserted into the first groove 2-3-1 of the mounting frame
2-3, and the two radiators 2-2 and the heating body 2-1
are fixedly connected by interference fit with the first
groove 2-3-1, such that bottom faces of the radiators 2-2
are in complete contact with the heating body 2-1.
[0025] Beneficial effects of the above-described tech-
nical solution are: the heating body 2-1 and the radiator
2-2 are connected only by the mounting frame 2-3, if the
heating body 2-1 is damaged, the replacement thereof
is very convenient; the specifications of the radiator 2-2
can be selected freely to combine with the heating body
2-1.
[0026] In one embodiment, the radiator 2-2 includes a
radiator base 2-2-1 and a plurality of first fins 2-2-2, the
plurality of first fins 2-2-2 is distributed vertically and uni-
formly on the radiator base 2-2-1, and a width of the first
fin 2-2-2 is equal to a width of the radiator base 2-2-1.
[0027] Working principle of the above-described tech-
nical solution is: the overall structure of the radiator 2-2
is a cuboid, the radiator base 2-2-1 is fixedly connected
to the upper face or the lower face of the heating body
2-1, the radiator base 2-2-1 is used to fix the plurality of
first fins 2-2-2, and the radiator 2-2 can effectively absorb
the heat from the heating body 2-1 through the plurality
of first fins 2-2-2.
[0028] Beneficial effects of the above-described tech-
nical solution are: the plurality of first fins 2-2-2 of the
radiator 2-2 can rapidly absorb the heat generated by the
heating body 2-1, and efficiently transfer the heat.
[0029] In one embodiment, the radiator 2-2 is provided
with a fixing sheet 2-2-3 for fixing the plurality of first fins
2-2-2, the fixing sheet 2-2-3 has a width equal to the width
of the radiator base 2-2-1, and the fixing sheet 2-2-3 and
the radiator base 2-2-1 are disposed parallel to each oth-
er.
[0030] Working principle of the above-described tech-
nical solution is: the radiator 2-2 may also be provided
with a fixing sheet 2-2-3 for fixing the first fins 2-2-2 ac-
cording to requirements, thereby protecting the first fins
2-2-2 from damage to some extent.
[0031] Beneficial effects of the above-described tech-
nical solution are: the fixing sheet 2-2-3 can make fixation
of the first fins 2-2-2 more firm and can prevent the first
fins 2-2-2 from deformation due to external forces to
some extent, which otherwise affects the heat radiation
effect.
[0032] In one embodiment, a central position of the ra-
diator base 2-2-1 is provided with a first round hole 2-2-4,
and a central position of the fixing sheet 2-2-3 is provided
with a first oblong hole 2-2-5 corresponding to the first
round hole 2-2-4.
[0033] It could be understood that, the expression "a
first element corresponds to a second element" used
herein means that the first element is able to be fitted

with the second element. For example, the first oblong
hole 2-2-3 corresponds to the first round hole 2-2-4, that
is, the first oblong hole 2-2-3 is able to be fitted with the
first round hole 2-2-4.
[0034] Working principle of the above-described tech-
nical solution is: the first round hole 2-2-4 of the radiator
base 2-2-1 is used to connect the heating body 2-1, a
certain amount of mounting space is left around the first
round hole 2-2-4, a center of the first oblong hole 2-2-5
and a center of the first round hole 2-2-4 coincide, and a
size of the first oblong hole 2-2-5 is not smaller than a
size of the mounting space left around the first round hole
2-2-4.
[0035] Beneficial effects of the above-described tech-
nical solution are: the radiator 2-2 is detachably connect-
ed to the heating body 2-1 through the first round hole
2-2-4, the mounting space for the nut is left around the
first round hole 2-2-4, and the fixing sheet 2-2-3 is pro-
vided with the first oblong hole 2-2-5, which all make the
detachment of the radiator 2-2 more convenient.
[0036] In one embodiment, a plurality of first studs
2-1-1 corresponding to the first round hole 2-2-4 are dis-
tributed on the upper and lower faces of the heating body
2-1.
[0037] Working principle of the above-described tech-
nical solution is: the plurality of first studs 2-1-2 is uni-
formly distributed in the length direction of the heating
body 2-1, and is used to mount the radiator 2-2; the first
round hole 2-2-4 of the radiator base 2-2-1 allows the
first stud 2-1-1 to pass through, and the nut is used to
threaded onto the first stud 2-1-1, to lock the radiator 2-2,
and make the radiator base 2-2-1 and the heating body
2-1 have sufficient contact and firm fixation.
[0038] Beneficial effects of the above-described tech-
nical solution are: the radiator 2-2 can be secured to the
heating body 2-1 firmly, such that they can be in sufficient
contact to transfer the heat better.
[0039] Preferably, at least an end of the heating body
2-1 is provided with a plug 2-1-2.
[0040] Working principle of the above-described tech-
nical solution is: the plug 2-1-2 provided to the at least
an end of the heating body 2-1 can be used to fix the
heating device 2.
[0041] Beneficial effects of the above-described tech-
nical solution are: the plug 2-1-2 is used to fix the heating
device 2 to the mounting frame 2-3, limiting the displace-
ment of the heating device 2 to some extent.
[0042] In one embodiment, a width of the heating body
2-1 is equal to the width of the radiator base 2-2-1.
[0043] Working principle of the above-described tech-
nical solution is: the heating body 2-1 and the plurality of
radiators 2-2 form a complete cuboid heating device 2,
the heating body 2-1 has a width equal to that of the
radiator base 2-2-1, thus the contact area therebetween
is maximized, and the heat transfer efficiency is the high-
est.
[0044] Beneficial effects of the above-described tech-
nical solution are: the heating body 2-1 has a width equal
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to that of the radiator base 2-2-1, such that the contact
area therebetween can be maximized; when the heating
body 2-1 heats, the heat can transfer to the radiator 2-2
more efficiently, resulting in better heat output.
[0045] In one embodiment, a side of the mounting
frame 2-3 is provided with a first groove 2-3-1 allowing
the end of the heating device 2 to be inserted therein,
the opposite side thereof is provided with a connection
portion, and the first groove 2-3-1 is internally provided
with a socket 2-3-2 corresponding to the plug 2-1-2.
[0046] Working principle of the above-described tech-
nical solution is: the heating device 2 is packaged in the
interior of the evaporator 1, and the mounting frames 2-3
provided at two ends of the heating device 2 are used to
fix the heating device 2 in the evaporator 1; the first
groove 2-3-1 allows the end of the heating device 2 to
be inserted therein, and the socket 2-3-2 provided in the
first groove 2-3-1 allows the plug 2-1-2 of the heating
body 2-1 to be inserted and snap-fitted therein, to firmly
connect the heating device 2 to the mounting frame 2-3;
the connection portion provided to the mounting frame
2-3 is used to connect with the mounting plate 3, there
are various connection methods for the mounting frame
2-3 and the mounting plate 3, such as combination of
threaded connection, welding, snap-fit connection or the
like.
[0047] Beneficial effects of the above-described tech-
nical solution are: the mounting frame 2-3 and the mount-
ing plate 3 can cooperate to firmly fix the heating device
2 in the evaporator 1, and the mounting frame 2-3 not
only can fix the heating device 2 but also have an insu-
lation effect; the various connection methods for the
mounting frame 2-3 and the mounting plate 3 can com-
bined and used freely according to the practical require-
ments.
[0048] In one embodiment, the connection portion in-
cludes a second stud a1, an end of the second stud a1
is connected to the mounting frame 2-3, and the mounting
frame 2-3 is provided with a second round hole a2 cor-
responding to the second stud a1.
[0049] Working principle of the above-described tech-
nical solution is: this is the first connection method for
the mounting frame 2-3 and the mounting plate 3, the
second stud a1 of the mounting frame 2-3 can pass
through the second round hole a2, and be locked on the
mounting plate 3 by the nut.
[0050] Beneficial effects of the above-described tech-
nical solution are: the structure is simple, the mounting
is convenient, and the fixation is firm.
[0051] In one embodiment, the connection portion in-
cludes a connecting rod b1 and a snap-fitting part b2, an
end of the connecting rod b1 is connected to the mounting
frame 2-3, a middle portion and the other end of the con-
necting rod b1 are provided with the snap-fitting part b2
snap-fitted with the mounting plate 3, a maximum diam-
eter of the snap-fitting part b2 is smaller than a diameter
of the connecting rod b1, and two symmetrical faces of
the snap-fitting part b2 are each provided with a second

groove b3; the mounting plate 3 is provided with an ap-
erture b4 corresponding to the second groove b3, and a
bottom end of the aperture b4 is provided with a third
round hole b5 corresponding to the maximum diameter
of the snap-fitting part b2.
[0052] Working principle of the above-described tech-
nical solution is: this is the second connection method
for the mounting frame 2-3 and the mounting plate 3,
when mounting, the second groove b3 is aligned with the
aperture b4 and inserted from top to bottom into the third
round hole b5, and then the snap-fitting part b2 is rotated
by 90 degrees, in this case, the maximum diameter arc
of the snap-fitting part b2 and the third round hole b5 form
interference fit, the great friction force therebetween lim-
its the radial motion of the snap-fitting part b2; since the
maximum diameter of the snap-fitting part b2 is smaller
than the diameter of the connecting rod b1, in this case,
the connecting rod b1 limits the axial motion of the snap-
fitting part b2, and the mounting frame 2-3 is firmly fixed
to the mounting plate 3.
[0053] Beneficial effects of the above-described tech-
nical solution are: by means of snap-fitting of the snap-
fitting part b2 and the mounting plate 3, the disassembly
and assembly of the mounting frame 2-3 become very
convenient, they can be firmly fixed only by an external
force without a tool.
[0054] It should note that, the two fixing methods for
the mounting frame 2-3 and the mounting plate 3 can be
combined and used according to practical situations,
which is however not limited to the two fixing methods.
[0055] In one embodiment, the evaporator 1 includes
a plurality of second fins 1-1 and a copper tube 1-2, the
second fin 1-1 is substantively C-shaped, the plurality of
second fins 1-1 is parallel to each other and distributed
uniformly, and the copper tuber 1-2 is continuously bent
into a U shape, passes through the plurality of second
fins 1-1 and is fixedly connected to the plurality of second
fins 1-1.
[0056] Working principle of the above-described tech-
nical solution is: the copper tube 1-2 is used to pass the
liquid or gaseous Freon, and the plurality of second fins
1-1 are tightly connected to the copper tube, such that
the temperature of the copper tube 1-2 can be efficiently
transferred to the plurality of second fins 1-1, and then
appropriate temperature is transferred to the room.
[0057] Beneficial effects of the above-described tech-
nical solution are: the copper tube 1-2 has excellent heat
conduction performance, and the second fins 1-1 are
mainly used to emit the heat from the copper tube 1-2
out and efficiently transfer the appropriate temperature
to the room.
[0058] The present disclosure further provides an air
conditioner, including an outdoor unit 5; and an indoor
unit 4 in communication with the outdoor unit 5 and in-
cluding an above-described evaporator with the auxiliary
heating device.
[0059] Working principle of the above-described tech-
nical solution is: the air conditioner includes an outdoor

7 8 



EP 3 936 792 A1

6

5

10

15

20

25

30

35

40

45

50

55

unit 5 and an indoor unit 4, the outdoor unit 5 and the
indoor unit 4 are communicated through the high-pres-
sure tube 6 and the gas return tube 7; the outdoor unit 5
is internally provided with a compressor, and a conden-
sor; the indoor unit 4 is internally provided with an evap-
orator 1 and a cross flow fan; when the air conditioner
employing an evaporator 1 without the auxiliary heating
device performs heating, its heating principle is that the
compressor in the outdoor unit 5 compresses Freon into
a high-temperature and high-pressure gas, which enters
the copper tube 1-2 of the evaporator 1 of the indoor unit
4 through the high-pressure tube 6, the gaseous Freon
in the high-temperature and high-pressure state encoun-
ters the low-temperature copper tube 1-2, condenses into
a liquid Freon, and release heat to rise the temperature
of the air in the indoor unit 4; the heated air is transferred
to the room by the cross flow fan, thereby forming warm
airflow; the liquid Freon will continue to flow along the
copper tube 1-2 in the indoor unit 4 back to the outdoor
unit 5, the liquid Freon absorbs the heat of the outdoor
air in the outdoor unit 5 through the condensor, becomes
gaseous Freon, and flows back to the compressor, thus
completing one cycle and starting next one; if the outdoor
temperature is below minus 5 degrees, the heating effect
of the air conditioner will be greatly affected, such that
the icing, frosting or other phenomena of the outdoor unit
5 of the air conditioner are prone to occur, in which case
the outdoor unit 5 needs to perform defrosting continu-
ously, resulting in slow heat supply and low heat power,
and even more the air conditioner cannot perform heat-
ing; therefore, adding the auxiliary heating device into
the evaporator 1 can effectively improve the heating ef-
ficiency of the air conditioner, and ensure that the air
conditioner can effectively perform heating at any out-
door temperature.
[0060] Beneficial effects of the above-described tech-
nical solution are: the air conditioner having an evapora-
tor 1 with the auxiliary heating device can heat at a low
temperature and transfer the heat to the room, without
being affected by the outside temperature, and will not
cause occurrence of the icing, frosting, or other phenom-
ena of the outdoor unit 5 which otherwise will affect the
use of the air conditioner.
[0061] In the specification, it is to be understood that
terms such as "central," "longitudinal," "lateral," "length,"
"width," "thickness," "upper," "lower," "front," "rear," "left,"
"right," "vertical," "horizontal," "top," "bottom," "inner,"
"outer," "clockwise," "counterclockwise," "axial," "radial"
and "circumferential" should be construed to refer to the
orientation as then described or as shown in the drawings
under discussion. These relative terms are for conven-
ience of description and do not require that the present
disclosure be constructed or operated in a particular ori-
entation.
[0062] In the present disclosure, unless specified or
limited otherwise, the terms "mounted," "connected,"
"coupled," "fixed" and the like are used broadly, and may
be, for example, fixed connections, detachable connec-

tions, or integral connections; may also be mechanical
or electrical connections; may also be direct connections
or indirect connections via intervening structures; may
also be inner communications of two elements, unless
limited otherwise. These having ordinary skills in the art
should understand the specific meanings in the present
disclosure according to specific situations.
[0063] Although implementations of the present inven-
tion are disclosed as above, but are not merely limited
to applications listed in the specification and the embod-
iments, and they are absolutely applicable to various
fields suitable for the present invention. For a person
skilled in the art, additional modifications can be readily
achieved, therefore, the present invention is not limited
to the specified details and the drawings illustrated and
described herein, without departing from the general con-
cepts defined by the claims and their equivalent scope.

Claims

1. An evaporator with an auxiliary heating device, com-
prising:

an evaporator (1),
a heating device (2), and
two mounting plates (3) provided at two ends of
the evaporator (1) respectively,
wherein two ends of the heating device (2) are
connected to the two mounting plates (3) re-
spectively.

2. The evaporator with the auxiliary heating device ac-
cording to claim 1, wherein the heating device (2)
includes a heating body (2-1), and a plurality of ra-
diators (2-2), the plurality of radiators (2-2) is provid-
ed at upper and lower faces of the heating body (2-1),
and two ends of the heating device (2) are symmet-
rically provided with mounting frames (2-3).

3. The evaporator with the auxiliary heating device ac-
cording to claim 2, wherein the heating body (2-1)
and the plurality of radiators (2-2) are integrally
formed.

4. The evaporator with the auxiliary heating device ac-
cording to claim 2 or 3, wherein bottom faces of the
plurality of radiators (2-2) are welded to the upper
and lower faces of the heating body (2-1).

5. The evaporator with the auxiliary heating device ac-
cording to any one of claims 2 to 4, wherein the upper
and lower faces of the heating body (2-1) are sym-
metrically provided with the radiators (2-2), an end
of the heating body (2-1) and an end of the radiator
(2-2) are fixedly connected through the mounting
frame (2-3).
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6. The evaporator with the auxiliary heating device ac-
cording to any one of claims 2 to 5, wherein the ra-
diator (2-2) comprises a radiator base (2-2-1) and a
plurality of first fins (2-2-2), the plurality of first fins
(2-2-2) is distributed vertically and uniformly on the
radiator base (2-2-1), and a width of the first fin
(2-2-2) is equal to a width of the radiator base (2-2-1).

7. The evaporator with the auxiliary heating device ac-
cording to claim 6, wherein the radiator (2-2) is pro-
vided with a fixing sheet (2-2-3) for fixing the plurality
of first fins (2-2-2), the fixing sheet (2-2-3) has a width
equal to the width of the radiator base (2-2-1), and
the fixing sheet (2-2-3) and the radiator base (2-2-1)
are disposed parallel to each other.

8. The evaporator with the auxiliary heating device ac-
cording to claim 7, wherein a central position of the
radiator base (2-2-1) is provided with a first round
hole (2-2-4), and a central position of the fixing sheet
(2-2-3) is provided with a first oblong hole (2-2-5)
corresponding to the first round hole (2-2-4).

9. The evaporator with the auxiliary heating device ac-
cording to claim 8, wherein a plurality of first studs
(2-1-1) corresponding to the first round hole (2-2-4)
are distributed on the upper and lower faces of the
heating body (2-1); preferably, at least an end of the
heating body (2-1) is provided with a plug (2-1-2).

10. The evaporator with the auxiliary heating device ac-
cording to any one of claims 6 to 9, wherein the heat-
ing body (2-1) has a width equal to the width of the
radiator base (2-2-1).

11. The evaporator with the auxiliary heating device ac-
cording to claim 9 or 10, wherein a side of the mount-
ing frame (2-3) is provided with a first groove (2-3-1)
allowing the end of the heating device (2) to be in-
serted therein, the opposite side thereof is provided
with a connection portion, and the first groove (2-3-1)
is internally provided with a socket (2-3-2) corre-
sponding to the plug (2-1-2).

12. The evaporator with the auxiliary heating device ac-
cording to claim 11, wherein the connection portion
comprises a second stud (a1), an end of the second
stud (a1) is connected to the mounting frame (2-3),
and the mounting frame (2-3) is provided with a sec-
ond round hole (a2) corresponding to the second
stud (a1).

13. The evaporator with the auxiliary heating device ac-
cording to claim 11 or 12, wherein the connection
portion comprises a connecting rod (b1) and a snap-
fitting part (b2), an end of the connecting rod (b1) is
connected to the mounting frame (2-3), a middle por-
tion and the other end of the connecting rod (b1) are

provided with the snap-fitting part (b2) snap-fitted
with the mounting plate (3), a maximum diameter of
the snap-fitting part (b2) is smaller than a diameter
of the connecting rod (b1), and two symmetrical fac-
es of the snap-fitting part (b2) are each provided with
a second groove (b3); the mounting plate (3) is pro-
vided with an aperture (b4) corresponding to the sec-
ond groove (b3), and a bottom end of the aperture
(b4) is provided with a third round hole (b5) corre-
sponding to the maximum diameter of the snap-fit-
ting part (b2).

14. The evaporator with the auxiliary heating device ac-
cording to any one of claims 1 to 13, wherein the
evaporator (1) comprises a plurality of second fins
(1-1) and a copper tube (1-2), the second fin (1-1) is
substantively C-shaped, the plurality of second fins
(1-1) is parallel to each other and distributed uniform-
ly, and the copper tuber (1-2) is continuously bent
into a U shape, passes through the plurality of sec-
ond fins (1-1) and is fixedly connected to the plurality
of second fins (1-1).

15. An air conditioner, comprising:

an outdoor unit (5); and
an indoor unit (4) in communication with the out-
door unit (5) and comprising an evaporator with
an auxiliary heating device according to any one
of claims 1 to 14.

Amended claims in accordance with Rule 137(2)
EPC.

1. An evaporator with an auxiliary heating device, com-
prising:

an evaporator (1),
a heating device (2), and
two mounting plates (3) provided at two ends of
the evaporator (1) respectively,
wherein two ends of the heating device (2) are
connected to the two mounting plates (3) re-
spectively,
wherein the heating device (2) includes a heat-
ing body (2-1), and a plurality of radiators (2-2),
the plurality of radiators (2-2) is provided at up-
per and lower faces of the heating body (2-1),
and two ends of the heating device (2) are sym-
metrically provided with mounting frames (2-3),
characterized in that the radiator (2-2) com-
prises a radiator base (2-2-1) and a plurality of
first fins (2-2-2), the plurality of first fins (2-2-2)
is distributed vertically and uniformly on the ra-
diator base (2-2-1), and a width of the first fin
(2-2-2) is equal to a width of the radiator base
(2-2-1).
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2. The evaporator with the auxiliary heating device ac-
cording to claim 1, wherein the heating body (2-1)
and the plurality of radiators (2-2) are integrally
formed.

3. The evaporator with the auxiliary heating device ac-
cording to claim 1 or 2, wherein bottom faces of the
plurality of radiators (2-2) are welded to the upper
and lower faces of the heating body (2-1).

4. The evaporator with the auxiliary heating device ac-
cording to any one of claims 1 to 3, wherein the upper
and lower faces of the heating body (2-1) are sym-
metrically provided with the radiators (2-2), an end
of the heating body (2-1) and an end of the radiator
(2-2) are fixedly connected through the mounting
frame (2-3).

5. The evaporator with the auxiliary heating device ac-
cording to claim 1, wherein the radiator (2-2) is pro-
vided with a fixing sheet (2-2-3) for fixing the plurality
of first fins (2-2-2), the fixing sheet (2-2-3) has a width
equal to the width of the radiator base (2-2-1), and
the fixing sheet (2-2-3) and the radiator base (2-2-1)
are disposed parallel to each other.

6. The evaporator with the auxiliary heating device ac-
cording to claim 5, wherein a central position of the
radiator base (2-2-1) is provided with a first round
hole (2-2-4), and a central position of the fixing sheet
(2-2-3) is provided with a first oblong hole (2-2-5)
corresponding to the first round hole (2-2-4).

7. The evaporator with the auxiliary heating device ac-
cording to claim 6, wherein a plurality of first studs
(2-1-1) corresponding to the first round hole (2-2-4)
are distributed on the upper and lower faces of the
heating body (2-1); preferably, at least an end of the
heating body (2-1) is provided with a plug (2-1-2).

8. The evaporator with the auxiliary heating device ac-
cording to any one of claims 1 to 7, wherein the heat-
ing body (2-1) has a width equal to the width of the
radiator base (2-2-1).

9. The evaporator with the auxiliary heating device ac-
cording to claim 7 or 8, wherein a side of the mounting
frame (2-3) is provided with a first groove (2-3-1)
allowing the end of the heating device (2) to be in-
serted therein, the opposite side thereof is provided
with a connection portion, and the first groove (2-3-1)
is internally provided with a socket (2-3-2) corre-
sponding to the plug (2-1-2).

10. The evaporator with the auxiliary heating device ac-
cording to claim 9, wherein the connection portion
comprises a second stud (a1), an end of the second
stud (a1) is connected to the mounting frame (2-3),

and the mounting frame (2-3) is provided with a sec-
ond round hole (a2) corresponding to the second
stud (a1).

11. The evaporator with the auxiliary heating device ac-
cording to claim 9 or 10, wherein the connection por-
tion comprises a connecting rod (b1) and a snap-
fitting part (b2), an end of the connecting rod (b1) is
connected to the mounting frame (2-3), a middle por-
tion and the other end of the connecting rod (b1) are
provided with the snap-fitting part (b2) snap-fitted
with the mounting plate (3), a maximum diameter of
the snap-fitting part (b2) is smaller than a diameter
of the connecting rod (b1), and two symmetrical fac-
es of the snap-fitting part (b2) are each provided with
a second groove (b3); the mounting plate (3) is pro-
vided with an aperture (b4) corresponding to the sec-
ond groove (b3), and a bottom end of the aperture
(b4) is provided with a third round hole (b5) corre-
sponding to the maximum diameter of the snap-fit-
ting part (b2).

12. The evaporator with the auxiliary heating device ac-
cording to any one of claims 1 to 11, wherein the
evaporator (1) comprises a plurality of second fins
(1-1) and a copper tube (1-2), the second fin (1-1) is
substantively C-shaped, the plurality of second fins
(1-1) is parallel to each other and distributed uniform-
ly, and the copper tuber (1-2) is continuously bent
into a U shape, passes through the plurality of sec-
ond fins (1-1) and is fixedly connected to the plurality
of second fins (1-1).

13. An air conditioner, comprising:

an outdoor unit (5); and
an indoor unit (4) in communication with the out-
door unit (5) and comprising an evaporator with
an auxiliary heating device according to any one
of claims 1 to 12.
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