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Description
Technical Field

[0001] The disclosure relates to the field of air supply
mechanisms, and particularly to a combined volute blow-
er structure and a vertical air conditioner.

Background

[0002] When there is a bidirectional air supply require-
ment, air conditioning equipment on the current market
is sometimes provided with two volute blowers for sup-
plying air towards two opposite directions. However, un-
derlimits of power and size of a volute blower, application
to larger air conditioning equipment, such as a vertical
air conditioner, may have the problem of insufficient air
volume. If the power of the volute blower is increased,
the size of the volute blower may also be enlarged, and
it is necessary to further enlarge the overall size of the
vertical air conditioner, particularly increase a width
and/or thickness of the vertical air conditioner and en-
large a transversely occupied space of the vertical air
conditioner. This is unfavorable for mounting, use, trans-
portation and the like of the vertical air conditioner.
[0003] CN104776575A discloses an air conditioner in-
door unit and a control method thereof. The air condition-
er indoor unit comprises a case, an upper fan part and a
lower fan part, wherein the case is provided with an air
inlet, an upper air outlet and a bottom air outlet below the
top air outlet; the upper fan part is arranged at the internal
upper portion of the case and is used for sucking air into
the case from the air inlet and exhausting the air from
the top air outlet; the lower fan part is arranged at the
internal lower portion of the case and is used for sucking
the air into the case from the air inlet and exhausting the
air from the bottom air outlet. The indoor unit further com-
prises at least one middle fan part, wherein the at least
one middle fan part is arranged in the case, is located
between the upper fan part and the lower fan part and is
used for sucking the air into the case from the air inlet
and exhausting the air from the top air outlet or the bottom
air outlet. The air conditioner indoor unit provided by the
invention has the advantages that users can freely select
different air supply modes according to comfort de-
mands, and the goal of quickly feeling refrigeration and
heating effects is achieved; the adjustment range of the
upper and bottom air outlet volume is wide.

[0004] CN202973363U discloses an air-conditioner
which comprises an air-conditioner shell and a heat ex-
change systems arranged inside the air-conditioner
shell. Upper air outlets are arranged on the upper portion
of the air-conditioner shell, bottom air outlets are ar-
ranged on the lower portion of the air-conditioner shell,
and the heatexchange systems comprises an upper heat
exchange systems matched with the top air outlets and
a lower heat exchange systems matched with the bottom
air outlets. Due to the fact that the top air outlets and the
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bottom air outlets are respectively arranged on the upper
portion and the lower portion of the air-conditioner shell,
and the upper heatexchange systems and the lower heat
exchange systems corresponding to the top air outlets
and the bottom air outlets are arranged in the air-condi-
tioner, the air-conditioner can outlet air simultaneously,
and air quantity is effectively improved, and due to the
fact that a plurality of heat exchange systems are ar-
ranged inside the air-conditioner, heat exchange area is
effectively increased. Compared with an existing air-con-
ditioner with identical appearance size, refrigerating ca-
pacity is effectively increased, or under condition of iden-
tical refrigerating capacity, appearance size of the air-
conditioner can be reduced, and thus a delicate and clev-
erish air-conditioner can be designed.

Summary

[0005] In view of this, the disclosure provides a com-
bined volute blower structure capable of reducing influ-
ence of an adjacent volute blower on outlet air of a certain
volute blower in an air supply device with multiple volute
blowers.

[0006] To this end, the disclosure is implemented by
the following technical solutions.

[0007] A combined volute blower structure comprises
amounting plate and atleast two adjacent volute blowers
mounted on the mounting plate, one volute blower in the
two adjacent volute blowers is provided with a middle air
outlet positioned between the two adjacent volute blow-
ers,and compared with the other volute blower, the volute
blower with the middle air outlet is positioned in front in
a front-back direction perpendicular to the mounting
plate.

[0008] The combined volute blower structure compris-
es three volute blowers, and the three volute blowers
comprise a third volute blower, second volute blower and
first volute blower sequentially provided from bottom to
top; and the second volute blower is provided with a sec-
ond volute blower air outlet blowing air upwards and/or
downwards, and compared with the first volute blower
and the third volute blower, the second volute blower is
positioned in front in the front-back direction.

[0009] Inthe combined volute blower structure, the first
volute blower is provided with a first volute blower air
outlet blowing air upwards; the third volute blower is pro-
vided with a third volute blower air outlet blowing air
downwards; and the second volute blower is provided
with a second volute blower first air outlet blowing air
upwards and a second volute blower second air outlet
blowing air downwards.

[0010] Preferably, inthe combined volute blower struc-
ture, a first blower mounting part, second blower mount-
ing part and third blower mounting part for correspond-
ingly mounting the first volute blower, the second volute
blower and the third volute blower may be provided on
the mounting plate respectively, wherein the second
blower mounting part may be provided in a manner of
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protruding towards the front of the mounting plate relative
to the first blower mounting part and the third blower
mounting part.

[0011] Preferably,inthe combined volute blower struc-
ture, an inner surface of a rear wall of the second volute
blower air outlet may be a plane, and an extended surface
of the plane may not be intersected with a volute and/or
volutes of the first volute blower and/or the third volute
blower opposite to the second volute blower air outlet.
[0012] Preferably,inthe combined volute blower struc-
ture, the second volute blower air outlet may obliquely
extend towards a direction away from a volute of the sec-
ond volute blower in a direction from back to front.
[0013] Preferably, aninner surface of a rear wall of the
second volute blower first air outlet may be an inclined
surface or an arched surface, and an extended surface
oftheinclined surface or an extended surface of atangent
surface of the arched surface may not be intersected with
the volute of the first volute blower; and an inner surface
of arearwall of the second volute blower second air outlet
may be an inclined surface or an arched surface, and an
extended surface of the inclined surface or an extended
surface of a tangent surface of the arched surface may
not be intersected with the volute of the third volute blow-
er.
[0014]
ture,

a first flow guide part parallel to the mounting plate may
be provided at least on a front wall of a third air outlet of
a bidirectional volute blower; and/or a second flow guide
part parallel to the mounting plate may be provided at
leaston a front wall of a fourth air outlet of the bidirectional
volute blower.

[0015] Preferably,inthe combined volute blower struc-
ture, the first flow guide part may be a sleeve extending
upwards, and the second flow guide part may be a sleeve
extending downwards.

[0016] The purpose of the disclosure is to provide a
vertical air conditioner. The following solution is adopted.
[0017] A vertical air conditioner comprises a housing,
andthe housingis provided with a top air outlet positioned
in the top and a bottom air outlet positioned in the bottom;
a main body air duct provided in the housing is also com-
prised, and the main body air duct is communicated with
the top air outlet and the bottom air outlet respectively;
and the abovementioned combined volute blower struc-
tureis further comprised, and the combined volute blower
structure is provided in the housing, and supplies air to
the top air outlet and/or the bottom air outlet through the
main body air duct.

[0018] The disclosure has the following beneficial ef-
fects.

Preferably, in the combined volute blower struc-

1: for the combined structure with multiple volute
blowers which are sequentially provided, the adja-
cent volute blowers are provided at staggered posi-
tions in the front-back direction perpendicular to the
mounting plate, so that the air outlet of the middle
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volute blower may be avoided from the volutes of
the volute blowers on two sides, and mutual outlet
air interference is reduced.

2: furthermore, for the combined structure with the
three volute blowers, the second volute blower is
spatially staggered from the first volute blower and
the third volute blower, so that interference of the
first volute blower and the third volute blower to outlet
air of the second volute blower may be avoided.

3: influence on an overall dimension of air condition-
ing equipment such as the vertical air conditioner is
less, the volute blowers are staggered makes a thick-
ness increased not so much, a spatial change re-
quirement may be met only by regulating a height of
the vertical air conditioner, and since the overall di-
mension of the vertical air conditioner is usually high-
er, influence of height regulation on design of the
overall dimension is not so great.

4: the second volute blower in middle may bidirec-
tionally blow air, so that an overall air volume may
be increased without changing the original volute
blower.

5: the two air outlets of the second volute blower are
obliquely formed, so that a dimension of the second
volute blower protruding from the first volute blower
and the third volute blower is reduced, and influence
onthe overall dimension of the vertical air conditioner
in (a) thickness and/or width direction(s) may be re-
duced.

6: the flow guide parts configured to regulate air di-
rections of the air outlets are provided at the inclined
air outlets of the second blower to supply outlet air
of the air outlets in a direction approximately parallel
to the mounting plate after avoiding the first volute
blower and the third volute blower, and when the air
conditioning equipment is provided to unidirection-
ally supply air, influence on a returning airflow may
be reduced by reflected air of a front panel.

Brief Description of the Drawings

[0019] The following descriptions made to embodi-
ments of the disclosure with reference to the drawings
make the abovementioned and other purposes, charac-
teristics and advantages of the disclosure clearer. In the
drawings:

Fig. 1is an external view of an air conditioning device
according to the disclosure;

Fig. 2 is a mounting diagram of a combined volute
blower structure in an air conditioning device;

Fig. 3Ais an air flowing diagram of an air conditioning
device in a state that upper and lower air outlets are
both opened according to the disclosure;

Fig. 3B is an air flowing diagram of an air conditioning
device in a state that a lower air outlet is closed and
an upper air outlet is opened according to the dis-
closure;
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Fig. 4 is a partial enlarged view of a part A in Fig. 3A;
Fig. 5 is a front view of a combined volute blower
structure;

Fig. 6 is a side view of a combined volute blower
structure;

Fig. 7 is an exploded view of volute blowers and
mounting plate of a combined volute blower struc-
ture;

Fig. 8 is a front view and side view of a mounting
plate with second half shells of volutes;

Fig. 8B is an enlarged view of a part B in Fig. 8;
Fig. 9is an assembly diagram of a first half shell with
an impeller and a motor and a mounting plate with
a second half shell;

Fig. 10 is a side view of a second volute blower;
Fig. 11 is a sectional view of a second volute blower;
Fig. 12 is a sectional view of another embodiment of
a second volute blower;

Fig. 13 is an exploded view of a first volute blower;
Fig. 14 is an external view of a first volute blower;
Fig. 15 is a sectional view of a first volute blower
mounting structure;

Fig. 16 is a partial enlarged view of a region D in Fig.
15;

Fig. 17 is a partial enlarged view of a region E in Fig.
15; and

Fig. 18 is a partial enlarged view of a region F in Fig.
15.

Detailed Description of the Embodiments

[0020] The disclosure will be described below on the
basis of embodiments, but the disclosure is not limited
to these embodiments. In the following detailed descrip-
tions about the disclosure, some specific details are de-
scribed. Those skilled in the art may completely under-
stand the disclosure without the descriptions about these
details. For avoiding confusion of the essence of the dis-
closure, known methods, processes, flows and elements
are not described in detail.

[0021] In the disclosure, definitions about directions
are shown in Fig. 1 and 2, wherein a front-back direction
is defined as a direction perpendicular to a mounting plate
4, wherein a front panel 51 is positioned in front, and a
rear panel 55 is positioned in the back; and a top-bottom
direction is defined as a direction parallel to the mounting
plate, wherein a top air outlet 53 is positioned in the top,
and a lower air outlet 54 is positioned in the bottom. A
left-right direction is defined as a direction parallel to the
mounting plate and perpendicular to the top-bottom di-
rection, wherein, in Fig. 1, a left-hand direction is a left
side, and a right-hand direction is a right side; and for
Fig. 2, the side close to an observer in a direction per-
pendicular to a paper surface is a left side, and the side
opposite to the left side is a right side.

[0022] The disclosure designs a combined volute
blower structure of air conditioning equipment, which
comprises a mounting plate 4 and multiple volute blow-

10

15

20

25

30

35

40

45

50

55

ers. The air conditioning equipment specifically refers to
electrical equipment with an air blowing function and ca-
pable of regulating an indoor air parameter such as a
vertical air conditioner, a blower and an air purifier. As
shown in Fig. 1-3, the air conditioning equipment is pro-
vided with a housing 5, and a top air outlet 53 is formed
in the top of the housing 5; a bottom air outlet 54 is formed
in the bottom of the housing 5, preferably in a base at a
bottom of the housing 5; and the housing comprises a
front panel 51 and a rear panel 55, and a hollow chamber
is enclosed between the front panel 51 and the rear panel
55. The combined volute blower structure is provided in
the hollow chamber, and mainly consists of the mounting
plate 4 and the multiple volute blowers, and its specific
structure will be described hereinafter in detail. The com-
bined volute blower structure is provided in the hollow
chamber along a top-bottom direction, and volutes are
provided in front of the mounting plate 4, and are opposite
to a position of the front panel 51. The mounting plate 4
divides the hollow chamber into two independent parts,
a space between a rear side of the mounting plate 4 and
the rear panel 55 forms an air inlet duct 57, the air inlet
duct 57 is communicated with an air inlet grid positioned
on the rear panel 55, and as a preferred solution, a heat
exchange mechanism such as an evaporator is also pro-
vided in the air inlet duct 57. A space between a front
side of the mounting plate 4 and the front panel 51 forms
amain body air duct 56 of the air conditioning equipment,
and the main body air duct 56 is communicated with the
top air outlet 53 and the bottom air outlet 54 respectively.
A mounting plate air inlet is formed in a position corre-
sponding to mounting positions of the volute on the
mounting plate 4, the position of the mounting plate air
inletis opposite to positions of volute air inlets, and volute
air outlets are communicated with the main body air duct
56. When the air conditioning equipmentworks, air enters
the air inlet duct 57 after passing through the air inlet grid
on the rear panel 55, then enters the volute air inlets
through the mounting plate air inlet, is supplied to the
main body air duct 56 through the volute air outlets after
being accelerated by centrifugal fans of the volute blow-
ers, and may move downwards in the main body air duct
56 to be blown from the bottom air outlet 54 and/or move
upwards to be blown from the top air outlet 53.

[0023] The combined volute blower structure of the dis-
closure comprises the mounting plate and at least three
volute blowers mounted on a front lateral surface of the
mounting plate, the at least three volute blowers com-
prise an upper volute blower positioned at the upper part
and provided with an air outlet blowing air upwards and
a lower volute blower positioned at the lower part and
provided with an air outlet blowing air downwards, and
further comprise at least one middle volute blower pro-
vided between the upper volute blower and the lower
volute blower, the at least one middle volute blower com-
prises at least one bidirectional volute blower, the bidi-
rectional volute blower is provided with a bidirectional air
outlet simultaneously blowing air upwards and down-
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wards, and the bidirectional air outlet is staggered from
the volute blower adjacent to the bidirectional volute
blower in a front-back direction. The at least one middle
volute blower may be a combination of a bidirectional
volute blower and a volute blower unidirectionally blowing
air, and may also be all bidirectional volute blower. A
specific manner for staggering the bidirectional air outlet
from the volute blower adjacent to the bidirectional volute
blower in the front-back direction may be staggering the
volute blower in the front-back direction, setting the bidi-
rectional air outlet to blow air obliquely and a combination
of the two manners, and a specific structure will be de-
scribed below in detail.

[0024] The combined volute blower structure of the dis-
closure will be described below in detail with Fig. 3-18
as an example. As shown in Fig. 5-7, the combined volute
blower structure comprises a mounting plate 4 and three
volute blowers (called as blowers for short hereinafter).
The three volute blowers comprise a first blower 1 pro-
vided on an upper side of the mounting plate 4, a third
blower 3 provided on a lower side of the mounting plate
4 and a second blower 2 provided on the mounting plate
4 and positioned between the first blower 1 and the third
blower 3, wherein the first blower 1 is provided with a first
blower air outlet 18 blowing air upwards; the third blower
is provided with a third blower air outlet 39 blowing air
downwards; and the second blower is provided with two
air outlets, wherein a second blower first air outlet 28 is
formed to blow air upwards, and a second blower second
air outlet 29 is formed to blow air downwards. It is impor-
tant to note that: although the mounting plate is provided
in atop-bottom direction in the embodiment and the three
volute blowers are also provided in the top-bottom direc-
tion, the technical solution of the disclosure should not
be limited to such a mounting plate structure provided in
the top-bottom direction, the mounting plate may be hor-
izontally provided or obliquely provided, and top-down,
left-right and front-back mentioned in the disclosure are
relative directions relative to the mounting plate.

[0025] The second blower 2 is provided between the
first blower 1 and the third blower 3, and the air outlets
are formed to blow air upwards and downwards. If the
three blowers are mounted on the same plane according
to a conventional manner, a volute of the first blower 1
and a volute of the third blower 3 may block outlet air of
the second blower 2 to hinder air blown by the second
blower 2 from smoothly entering a main body air duct 56.
Therefore, the three blowers are provided into a spatially
staggered structure, and the second blower first air outlet
28 and the second blower second air outlet 29 are spa-
tially staggered from positions of the first blower 1 and
the third blower 3 to reduce influence of the first blower
1 and the third blower 3 on the outlet air of the second
blower 2 as maximally as possible. For example, the
three blowers are staggered in the front-back direction
and/or the left-right direction.

[0026] As a preferred implementation mode, as shown
in Fig. 6, a manner of staggering the three blowers in the
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front-back direction is adopted. Specifically, a mounting
position of the second blower 2 on the mounting plate is
provided on a front side of mounting positions of the first
and third blowers, that is, an providement position of the
second blower 2 is closer to the main body air duct 56
than providement positions of the first blower 1 and the
third blower 3, so that the outlet air of the second blower
2 in the top-bottom direction may be at least partially
avoided from interference of the volute of the first blower
1 and the volute of the third blower 3, and is supplied
from the main body air duct 56 more smoothly. Prefera-
bly, arranging the mounting position of the second blower
2 on the mounting plate 4 on the front side of the mounting
positions of the first and third blowers is implemented by
changing a shape of the mounting plate 4. As shown in
Fig. 6-8, a first blower mounting part 41, a second blower
mounting part 42 and a third blower mounting part 43 are
provided on the mounting plate, wherein steps are
formed between the second blower mounting part42 and
each of the first blower mounting part 41 and the third
blower mounting part 43, so that the second blower
mounting part 42 protrudes towards a direction of a front
panel 51 in front compared with the first blower mounting
part 41 and the third blower mounting part 43, and the
mounting position of the second blower 2 on the mounting
plate 4 is provided on the front side of the mounting po-
sitions of the first and third blowers when the three blow-
ers are mounted on the mounting plate 4 under the con-
dition that shapes of the three blowers are kept un-
changed. Staggering in the front-back direction has the
advantages that a width of a volute blower component in
the left-right direction is prevented from being increased,
only a thickness in the front-back direction is increased
to a certain extent and influence on an overall dimension
of an air conditioning device is less. As a preferred mode,
inner surfaces of rear walls of the second blower first air
outlet 28 and the second blower second air outlet 29 may
be planes parallel to the mounting plate, and extended
surfaces of the planes are notintersected with the volutes
of the first blower 1 and the third blower 3 respectively.
Therefore, the outlet air of the second blower 2 may be
prevented from being blown onto the volutes of the first
blower 1 and the third blower 3, and the influence of the
volutes of the first blower 1 and the third blower 3 on the
outlet air of the second blower 2 is maximally reduced.

[0027] A manner of staggering the three blowers in the
left-right direction may also be adopted (not shown in the
figures and outside the scope of protection). That is, ar-
ranging the second blower 2 on a left side or right side
ofthefirstblower 1 and the third blower 3 may also reduce
the interference of the first blower 1 and the third blower
3 to the outlet air of the second blower 2. However, such
a manner may greatly increase the width of the volute
blower component in the left-right direction, and is unfa-
vorable for overall layout of the air conditioning device.

[0028] As another preferred implementation mode, the
second blower first air outlet 28 and second blower sec-
ond air outlet 29 of the second blower 2 may also be
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formed to be inclined relative to a volute of the second
blower 2. For example, as shown in Fig. 3-6, in a practical
mounting state, the volute of the second blower 2 is
mounted approximately parallel to the plane of the sec-
ond blower mounting part 42 of the mounting plate 4. As
shown in Fig. 3, a volute plane of the second blower 2
extends approximately in the top-bottom direction. The
second blower first air outlet 28 and the second blower
second air outlet 29 are formed to extend from a direction
from the mounting plate 4 and the front panel 51 (i.e. the
front-back direction) to a direction away from the volute.
Specifically, the second blower first air outlet 28 is formed
to blow air towards an upper front direction, and the sec-
ond blower second air outlet 29 is formed to blow air
towards a lower front direction. Referring to Fig. 6, 10
and 11, the second blower first air outlet 28 comprises a
second blower first air outlet rear wall inner surface 282
close to the second blower mounting part 42 and a sec-
ond blower first air outlet front wall inner wall 281 close
to the front panel 51, the second blower first air outlet
front wall inner wall 281 may be an inclined surface or
an arched surface, and an extended surface 2811 of a
tangent surface of the inclined surface of the arched sur-
face forms a first inclination angle 6 1 with a plane of the
mounting plate 42; and the second blower first air outlet
rear wall inner surface 282 may be an inclined surface
or an arched surface, and an extended surface 2821 of
the inclined surface or the arched surface forms a second
inclination angle 6 2 with the plane of the mounting plate
4. Sizes of the first inclination angle 6 1 and the second
inclination angle 6 2 may be the same or different. The
second blower second air outlet 29 is provided with a
second blower second air outlet rear wall inner surface
292 close to the second blower mounting part 42 and a
second blower second air outlet front wall inner wall 291
closeto the front panel 51, and the second blower second
air outlet front wall inner wall 291 may be an inclined
surface or an arched surface, and a tangent surface di-
rection 2911 of the inclined surface of the arched surface
forms a third inclination angle 6 3 with the plane of the
mounting plate 4; and the second blower second air outlet
rear wall inner surface 292 may be an inclined surface
or an arched surface, and a tangent surface direction
2921 of the inclined surface or the arched surface forms
a fourth inclination angle 6 4 with the plane of the mount-
ing plate 4. Sizes of the third inclination angle 6 3 and
the fourth inclination angle 6 4 may be the same or dif-
ferent. As a preferred mode, the extended surface of the
inclined surface or the extended surface 2821 of a tan-
gent surface of the arched surface of the second blower
firstair outlet rear wall inner surface 282 is notintersected
with the volute of the first blower 1, as shown in Fig. 4;
an extended surface of the inclined surface or an extend-
ed surface 2921 of a tangent surface of the arched sur-
face of the second blower second air outlet rear wallinner
surface 292 is not intersected with the volute of the third
blower 3 (not shown in Fig. 3); and not intersecting spe-
cifically means that a part, overlapped with a projection
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of the volute on the mounting plate, of the extended sur-
face of the inclined surface or the extended surface 2821
of the tangent surface of the arched surface is positioned
in front of the volute in the front-back direction. In such
a manner, the air blown from the second blower first air
outlet 28 and lower air outlet 29 may be prevented from
being blown onto the volutes of the first blower 1 and the
third blower 3, and the interference of the volutes of the
first blower 1 and the third blower 3 to the outlet air of the
second blower 2 may be reduced.

[0029] As another preferred implementation mode, a
combination of the abovementioned staggering manners
isadopted. As shownin Fig. 3-7, the first blower mounting
part41, the second blower mounting part 42 and the third
blower mounting part 43 are provided on the mounting
plate, wherein the steps are formed between the second
blower mounting part 42 and each of the first blower
mounting part 41 and the third blower mounting part 43,
so that the second blower mounting part 42 protrudes
towards the direction of the front panel 51 in front com-
pared with the first blower mounting part 41 and the third
blower mounting part 43; and meanwhile, the second
blower first air outlet 28 and the second blower second
air outlet 29 are formed to be inclined relative to the vo-
lute, namely extending from the direction from the mount-
ing plate 4 to the front panel 51 (i.e. the front-back direc-
tion) to the direction away from the volute. Preferably,
the extended surface of the inclined surface or the ex-
tended surface 2821 of the tangent surface of the arched
surface of the second blower first air outlet rear wall inner
surface 282 is not intersected with the volute of the first
blower 1, as shown in Fig. 4; and the extended surface
of the inclined surface of the extended surface 2921 of
the tangent surface of the arched surface of the second
blower second air outlet rear wall inner surface 292 is
not intersected with the volute of the third blower 1. In
such a combined staggering manner, thickness (front-
back direction) increase of the combined volute blower
structure caused by staggering in the front-back direction
may be reduced, influence of excessively large inclina-
tion angles of the second blower first air outlet 28 and
the second blower second air outlet 29 relative to the
volute on the outlet air of the volute blower may also be
avoided, greatdimensionincrease ofthe thickness (front-
back direction) and width (left-right direction) of the com-
bined volute blower structure may be prevented, overall
structure optimization design of the air conditioning
equipment is facilitated, meanwhile, the interference of
the first blower and the third blower to the outlet air of the
second blower is lower, and the outlet air of the three
blowers may smoothly move in the main body air duct 56.
[0030] As another preferred mode, a flow guide part
and/or flow guide parts may be provided at the inclined
second blower first air outlet 28 and/or second blower
second air outlet 29 of the second blower. As shown in
Fig. 12, an upper flow guide part 280 is provided at the
second blower first air outlet 28, and a lower flow guide
part 290 is provided at the second blower second air out-
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let 29. The upper flow guide part 280 is at least provided
on a front wall of the second blower first air outlet 28, i.
e. at a position close to the front panel 51; the lower flow
guide part 290 is at least provided on a front wall of the
second blower second airoutlet 29, i.e. ata position close
to the front panel 51; and the upper flow guide part 280
and the lower flow guide part 290 are wholly extend ap-
proximately in parallel with the mounting plate 4 and/or
the front panel 51, i.e. along the top-bottom direction.
Preferably, each of the upper flow guide part 280 and the
lower flow guide part 290 has a structure of a sleeve, the
sleeves are provided at the second blower first air outlet
28 and the second blower second air outlet 29, and the
sleeves extend approximately along the top-bottom di-
rection. Therefore, the air blown from the upper air outlet
28 and the lower air outlet 29 may enter the main body
air duct 56 approximately in parallel to an extending di-
rection of the main body air duct 56, interference of a
reflected airflow of the front panel 51 to an airflow in the
main body air duct 56 may be reduced, the airflow in the
main body air duct 56 may be smoother, and energy loss
is reduced. Meanwhile, if one of the top air outlet 53 or
the bottom air outlet 54 is closed, as shown in Fig. 3B,
for example, the bottom air outlet 54 is closed, at this
moment, air downwards blown from the second blower
second air outlet 29 and the third blower air outlet 39
returns after moving to a lower end of the main body air
duct 56, and moves towards the top air outlet 53 through
channels formed between the volutes of the third blower
3 and the second blower and the front panel 51. Due to
existence of the lower flow guide part 290, the air down-
wards blown from the lower air outlet 29 is approximately
parallel to the main body air duct 56, and the air returning
from the lower part may be prevented from interference
of the outlet air of the lower air outlet 29 and thus may
smoothly move upwards when passing through the chan-
nel between the volute of the second blower 2 and the
front panel 51. If the lower flow guide part 290 is not
provided, the air obliquely blown towards the lower front
part by the lower air outlet 29 may hinder the air returning
from the lower part, and the returning air may not smooth-
ly move upwards. Such descriptions are similarly applied
to the upper flow guide part 280. When the top air outlet
53 is closed, a function of the upper flow guide part 280
is the same as afunction of the lower flow guide part 290.
[0031] A specific mounting manner for the volute blow-
ercomponentwillbe described below, such as a structure
shown in Fig. 7-9. A first blower mounting part 41, a sec-
ond blower mounting part42 and a third blower mounting
part43 are provided on a mounting plate, and a first blow-
er mounting surface, a second blower mounting surface
and a third blower mounting surface (not shown in the
figures) are provided on the first blower mounting part
41, the second blower mounting part 42 and the third
blower mounting part 43 respectively, wherein the sec-
ond blower mounting surface is provided in a manner of
protruding towards a direction of a front panel 51 relative
to the first blower mounting surface and the third blower
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mounting surface; hoardings capable of strengthening
overall strength of the mounting plate are provided on
edges of the first blower mounting surface and the third
blower mounting surface, and in addition, the first blower
mounting part 41 and the third blower mounting part 43
form sunken parts, as shownin Fig. 8; and a first mounting
plate air inlet 411, a second mounting plate air inlet 421
and a third mounting plate air inlet 431 are formed in the
first blower mounting surface, the second blower mount-
ing surface and the third blower mounting surface re-
spectively, as shown in Fig. 8. A volute of a blower con-
sists of two half shells, the two half shells have approxi-
mately the same thickness, the two half shells are pref-
erably formed by dividing the volute from a centerline
perpendicular to an axis of the volute, and such an provi-
dement manner facilitates manufacturing of the half
shells. Specifically, a first blower 1 comprises a first blow-
er rear half shell 15, a first blower front half shell 13, a
first motor 11 and a first impeller 14, the first blower rear
half shell 15 and the first blower front half shell 13 form
a first volute, a first volute air inlet is formed in the first
blower rear half shell 15, and the first motor 11 and the
firstimpeller 14 are mounted on the first blower front half
shell 13; a second blower 2 comprises a second blower
rear half shell 25, a second blower front half shell 23, a
second motor 21 and a second impeller 24, the second
blower rear half shell 25 and the second blower front half
shell 23 form a second volute, a second volute air inlet
is formed in the second blower rear half shell 25, and the
second motor 21 and the second impeller 24 are mounted
on the second blower front half shell 23; and a third blower
3 comprises athird blower rear half shell 35, a third blower
front half shell 33, a third motor 31 and a third impeller
34, the third blower rear half shell 35 and the third blower
front half shell 33 form a third volute, a third volute air
inlet is formed in the third blower rear half shell 35, and
the third motor 31 and the third impeller 34 are mounted
on the third blower front half shell 33, specifically as
shown in Fig. 9.

[0032] When the first blower 1, the second blower 2
and the third blower 3 are mounted on the first blower
mounting part 41, the second blower mounting part 42
and the third blower mounting part 43 respectively, the
first blower rear half shell 15, the second blower rear half
shell 25 and the third blower rear half shell 35 are fixed
on the first blower mounting surface, second blower
mounting surface and third blower mounting surface of
the first blower mounting part 41, the second blower
mounting part 42 and the third blower mounting part 43
through connecting pieces respectively, the connecting
pieces may be screws, bolts, rivets and the like, and as
shown in Fig. 8B, screws 91 are adopted. The first volute
air inlet, the second volute air inlet and the third volute
air inlet are opposite to the first mounting plate air inlet
411, the second mounting plate air inlet 421 and the third
mounting plate air inlet 431 respectively. Since the first
blower mounting part 41 and the third blower mounting
part 43 form the sunken parts, the first blower rear half
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shell 15 and the third blower rear half shell 35 are em-
bedded into the sunken parts, and the second blower
rear half shell 25 is positioned on the second blower
mounting part 41 and protrudes from the mounting plate
4. The first blower front half shell 13, the second blower
front half shell 23 and the third blower front half shell 33
are integrally connected with the first blower rear half
shell 15, the second blower rear half shell 25 and the
third blower rear half shell 35 respectively after the cor-
responding motors and impellers are mounted, to further
form the whole combined volute blower structure, as
shown in Fig. 9. Compared with a conventional manner
of fixing the motors on the mounting plate, the motors of
the disclosure are mounted on the volutes, the motors
and the impellers may be disassembled together with the
volutes, and the mounting plate is not required to be dis-
assembled, so that overall assembly convenience and
maintainability are improved. specific structures of the
volute blowers will be described hereinafter in detail.
[0033] A mounting structure of a volute blower will be
described below in detail with the first blower 1 and the
mounting plate 4 as an example, as shown in Fig. 13-18.
In the following descriptions, an axial direction is defined
as a direction parallel to an axis of a motor, a radial di-
rection is defined as a direction perpendicular to the axis
of the motor, and a circumferential direction is defined
as a direction of rotation around the axis of the motor;
and a side is mentioned relative to an axis direction of
the motor. For example, in Fig. 13, a first half shell 13
(the first blower front half shell) is positioned on one side,
a second half shell 15 (the first blower rear half shell) is
positioned on the other side, and an impeller 14 is posi-
tioned between the first half shell 13 and the second half
shell 15.

[0034] As shown in Fig. 15, from an axial section, ob-
tained by cutting a volute from a plane comprising an axis
111 of a motor, of the volute, a distance between a volute
circumferential wall close to a volute midline in a direction
of the axis and the axis is longer than a distance between
the volute circumferential wall positioned on two sides
on the axis and the axis 111, the distance is a distance
between a midline of the circumferential wall and an axis
144 of animpeller, and a difference value is H. Preferably,
a distance between an outer wall of the volute circumfer-
ential wall close to the volute midline 139 in the direction
of the axis 111 and the axis 111 is longer than a distance
between the outer wall of the volute circumferential wall
positioned on the two sides on the axis 111 and the axis
111, and their difference value is H1 (not shown in the
figures). Preferably, an axial section of the outer wall of
the volute circumferential wall may be an arc, a trapezoid,
a trimmed arc, a triangle or another polygon. Preferably,
from the axial section, obtained by cutting the volute from
the plane comprising the axis 111 of the motor, of the
volute, a distance between an inner wall of the volute
circumferential wall close to the volute midline 139 in the
direction of the axis 111 and the axis 111 is also longer
than a distance between the inner wall of the volute cir-
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cumferential wall positioned on the two sides on the axis
and the axis, and their difference value is H2 (not shown
inthe figures). H1 and H2 may be the same as or different
from H, and it specifically depends on a thickness change
of the volute circumferential wall. Preferably, an axial sec-
tion of the inner wall of the volute circumferential wall
may also be an arc, trapezoid, trimmed arc, triangle or
another polygon matched with a shape of the outer wall
of the circumferential wall. The outer wall of the volute
circumferential wall is designed into a middle protruding
structure to achieve adaptability to different vertical air
conditioner structures such as a vertical air conditioner
structure with a curved housing. In addition, a thickness
of the volute circumferential wall is usually uniform, so
that protrusion of the outer wall of the circumferential wall
may also make the inner wall of the circumferential wall
form a protruding structure, which may enlarge an inter-
nal volume of the volute and improve an air supply ca-
pability of a volute blower compared with a volute of which
a circumferential wall and a sidewall are perpendicular.
[0035] For convenient manufacturing, the volute may
be provided into a split structure, as shown in Fig. 13-15.
The volute comprises the first half shell 13 and the second
half shell 15, the first half shell 13 comprises a first half
shell circumferential wall 131 and afirst half shell sidewall
132, the second half shell comprises a second half shell
circumferential wall 151 and a second half shell sidewall
152, and the first half shell circumferential wall 131 and
the second half shell circumferential wall 151 are curved
in a manner of enclosing an outer periphery of the impel-
ler 14. The first half shell circumferential wall 141 com-
prises a fixed end connected with an edge part of the first
half shell sidewall 132 and a first connecting end 1311
far away from the first half shell sidewall 132, the second
half shell circumferential wall 151 comprises a fixed end
connected with an edge part of the second half shell side-
wall 152 and a second connecting end 1311 far away
from the second half shell sidewall 152, and the first con-
necting end 1411 of the first half shell circumferential wall
131 is connected with the second connecting end 1311
of the second half shell circumferential wall 151, thereby
forming an accommodation cavity configured to accom-
modate the impeller 14 in the first half shell 13 and the
second half shell 15 and forming a cylinder of which a
radius increases along a rotating direction of the impeller
14 relative to the axis 111 of the motor.

[0036] In the embodiment, the motor 11 of the volute
blower comprises a motor body 117 and a rotating shaft
112. The impeller 14 is mounted in the accommodation
cavity, and is shaped into a cylinder formed by arranging
multiple blades slenderly formed in an axial direction of
the axis 111 of the motor radially relative to the axis 111
of the motor at specified intervals. One end of each blade
141 is mounted on an outer edge part of a rotating round
plate 142 which is approximately round, and the other
end of each blade 141 is mounted in an annular support
ring 143 and forms an impeller air inlet inside. A center
of the rotating round plate 142 is fixed on the rotating
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shaft 112 of the motor, and under driving of the motor
11, the impeller 14 rotates around the rotating shaft 112.
A motor mounting opening 133 is formed in the first half
shell 13, the rotating round plate 142 of the impeller is
provided close to the motor mounting opening 133, the
rotating shaft 112 of the motor 11 penetrates through the
motor mounting opening to be connected with the rotating
round plate 142 of the impeller 14 to further drive the
rotating round plate 142 to rotate, a volute air inlet 153
is formed in the second half shell 15, and the volute air
inlet 15 corresponds to a position of the impeller air inlet,
and is configured to guide air to an inner side of the im-
peller 14. The motor body 117 is supported by the first
half shell 13. A first vibration reduction device is provided
between the motor body 117 and the first half shell 13,
and a structure and specific mounting manner of the first
vibration reduction device will be described hereinafter
in detail.

[0037] Since the volute is usually made from a plastic
material, and is not strong in overall strength, directly
mounting the motor body 117 on the first half shell 13
may make strength of the first half shell 13 insufficient to
support power of the motor to deform or damage the first
half shell 13. Therefore, as a preferred implementation
mode, a support disk 12 is comprised, the support disk
12 is made from a metal material, the support disk 12 is
fixed on the first half shell 13, and is preferably fixed on
an outer wall of the first half shell sidewall 132 of the first
half shell 13, and the motor body 117 is fixed on the sup-
port disk 12. Preferably, the motor body 117 is fixed on
a lateral surface, far away from the first half shell 13, of
the support disk 12. The support disk 12 is provided, so
that the motor body 117 may be provided on the volute,
andis supported by the volute, and meanwhile, the volute
is prevented from being deformed or damaged.

[0038] When the support disk 12 is provided, the first
vibration reduction device may be provided between the
support disk 12 and the motor body 117. A flange 133 is
provided on an outer wall of a circumferential wall of the
motor body 117, the flange 133 is fixed on the support
disk 12, and thefirst vibration reduction device is provided
between the flange 133 and the support disk 12. Prefer-
ably, the first vibration reduction device is preferably a
first vibration reduction washer 114 provided between
the flange 133 and the support disk 12. As a preferred
solution, as shown in Fig. 13, the first vibration reduction
washer 114 is provided to be columnar, a jack is formed
in an outer periphery of the columnar first vibration re-
duction washer 114, the flange 133 is flaky, and is insert-
ed into the first vibration reduction washer 114 from the
jack, a through hole communicated with a mounting hole
of the flange 133 is formed in the first vibration reduction
washer 114, and a connecting piece such as a screw and
a stud is connected with the support disk 12 to further fix
the motor body 117 after penetrating through the through
hole of the first vibration reduction washer 114 and the
mounting hole of the flange 133. The first vibration re-
duction washer 114 preferably adopts a rubber support.
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When the support disk 12 is not provided, the motor 11
may also be directly connected with the first half shell 13
through the first vibration device in a manner of replacing
the support disk 12 with the first half shell 13.

[0039] The first half shell circumferential wall 131 ex-
tends from the fixed end to the first connecting end 1311
towards a direction far away from the axis 111 of the
motor in a radial direction, and the second half shell cir-
cumferential wall 151 extends from the fixed end to the
second connecting end 1311 towards the direction far
away from the axis 111 of the motor in the radial direction.
Preferably, a joint of the first connecting end 1311 of the
first half shell circumferential wall 131 and the second
connecting end 1311 of the second half shell circumfer-
ential wall 151 is close to the volute midline 139 perpen-
dicular to the axis 111 of the motor or is overlapped with
the volute midline 139 perpendicular to the axis 111 of
the motor.

[0040] Forimproving air tightness of the volute, a seal-
ing structure may be provided at a joint of the first half
shell 13 and the second half shell 15. Preferably, the
sealing structure comprises a convex rib provided at one
of the first connecting end 1311 of the first half shell cir-
cumferential wall 131 and the second connecting end
1311 of the second half shell circumferential wall 151 and
a groove formed in the other. Preferably, as shown in
Fig. 15, a convex rib 1312 extending towards the second
half shell 15 is provided at the first connecting end 1311
of the first half shell circumferential wall 131, a groove
1512 corresponding to the convex rib 1312 is formed in
the second half shell circumferential wall 151, and when
the first half shell 13 is connected with the second half
shell 15, the convexrib 1312 is embedded into the groove
1512, so that sealing performance of the half shells may
be improved, and air leakage of the circumferential wall
of the volute may be avoided to reduce efficiency of the
volute blower. There may be one or more convex ribs
1312 and grooves 1512.

[0041] The sealing structure may also adopt a form of
sealing ring. A flange is provided on one of the first half
shell 13 and the second half shell 15, and a groove is
formed in the other. The flange is pressed against the
groove, and a sealing ring is tightly pressed in the groove
for sealing. The sealing ring may adopt rubber or another
flexible material. The sealing structure is provided on an
outer side of the radial direction or an inner side of the
radial direction of the volute circumferential wall.

[0042] As apreferred implementation mode, as shown
in Fig. 15, the rotating round plate 142 is provided in a
manner of protruding towards an interior of the impeller
14 in a direction from an edge to an axle center of the
rotating round plate 142, the rotating round plate 142 is
approximately bowl-shaped or tapered, the inner side of
the radial direction of the rotating round plate 142 forms
a motor accommodation space, the rotating shaft 112 of
the motor penetrates through the volute and enters the
volute, and part of the motor body 117 may be positioned
in the motor accommodation space, to achieve the ad-
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vantages of reducing a length of the motor 11 protruding
from the volute, reducing a mounting width of the volute
blowerin the axial direction and make an overall structure
of the volute blower more compact. At this moment, an
inwards-sunken part 1321 is correspondingly formed in
the first half shell sidewall 132 of the first half shell 13, a
motor mounting opening 133 is formed in a center of the
inwards-sunken part 1321, and the inwards-sunken part
1321 is also formed in a manner of protruding towards
the interior of the impeller 14 in a direction from an edge
to an axle center of the motor mounting opening 133.
[0043] For further reducing vibration between the mo-
tor and the support disk, as shown in Fig. 17, preferably,
a flange 133 is provided on an outer wall of a circumfer-
ential wall of the motor body 117, the flange 133 is fixed
on the support disk 12, and a first vibration reduction
structure is provided between the flange 133 and the sup-
portdisk 12. Preferably, the first vibration reduction struc-
ture is preferably a first vibration reduction washer 114
provided between the flange 133 and the support disk
12. As a preferred solution, as shown in Fig. 17, the first
vibration reduction washer 114 is provided to be colum-
nar, ajack is formed in an outer periphery of the columnar
first vibration reduction washer 114, the flange 133 is
flaky, and is inserted into the first vibration reduction
washer 114 from the jack, a through hole communicated
with a mounting hole of the flange 133 is formed in the
first vibration reduction washer 114, and a connecting
piece such as a screw and a stud is connected with the
support disk 12 to further fix the motor body 117 after
penetrating through the through hole of the first vibration
reduction washer 114 and the mounting hole of the flange
133. The first vibration reduction washer 114 preferably
adopts a rubber support.

[0044] For further reducing vibration between the mo-
tor 11 and the impeller 14, as shown in Fig. 18, a second
vibration reduction structure is provided between the ro-
tating shaft 112 of the motor and the rotating round plate
142 of the impeller. Preferably, the second vibration re-
duction structure comprises a rubber sleeve 115 and a
metal ferrule 116. The rubber sleeve 115 is fixed on an
outer periphery of the rotating shaft 112 of the motor, and
synchronously rotates along with the axis 111 of the mo-
tor, an outer periphery of the metal ferrule is connected
with the rotating round plate 142, an inner periphery is
connected with the rubber sleeve 115, power of the ro-
tating shaft 112 of the motor is transmitted to the rotating
round plate 142 to further drive the impeller 14 to rotate,
and existence of the rubber sleeve 115 may effectively
reduce the vibration transmitted to the impeller 14 by the
motor 11 and effectively reduce noise.

[0045] Preferably, for reducing vibration transmitted to
the volute 14 by the motor body 117, a cylindrical support
134 may be provided at the edge of the motor mounting
opening 133 of the first half shell 13, and a through hole
communicated with the motor mounting opening 133 is
formed in the cylindrical support 134. As shown in Fig.
17, afixed end of the cylindrical support 134 is connected
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with the edge of the motor mounting opening 133, and a
free end of the cylindrical support 134 extends towards
a direction far away from the center of the volute on the
axis. The motor body 117 is at least partially positioned
in the cylindrical support 134, so that the rotating shaft
112 of the motor penetrates through the motor mounting
opening 133 to be connected with the impeller 14. A third
vibration reduction structure is provided between the cy-
lindrical support 134 and the outer wall of the circumfer-
ential wall of the motor body 117. Preferably, the third
vibration reduction structure is a second sealing ring 135
provided on an end part or inner wall of the cylindrical
support 134, and when the motor 11 is positioned in the
cylindrical support 134, the second sealing ring 135 forms
elastic fit with the outer wall of the circumferential wall of
the motor body 117, so that the vibration transmitted to
the volute by the motor may be reduced; and meanwhile,
sealing fit may also be formed, and the motor mounting
opening 133 may be sealed to implement sealing at the
motor mounting opening 133 to prevent air leakage from
the motor mounting opening and reduce the efficiency of
the volute blower. The second sealing ring 135 may be
mounted on the cylindrical support 134, and may also be
mounted on the outer periphery of the motor body 117.
Preferably, as shown in Fig. 17, the second sealing ring
135 is provided into an annular structure with a U-shaped
section, an opening of the annular structure with the U-
shaped section faces the free end of the cylindrical sup-
port 134, and is mounted at the free end of the cylindrical
support 134, and an inner circumferential wall of the sec-
ond sealing ring 135 is pressed against the outer wall of
the circumferential wall of the motor body 117. Prefera-
bly, a sealing lip part extending towards the motor is pro-
vided on the inner periphery of the second sealing ring
135, and may be pressed against the outer wall of the
circumferential wall of the motor body 117. Preferably, a
mounting support 136 is provided on the volute 13, the
support disk 12 is connected with the mounting support
136 to be mounted on the first half shell 13, and a lateral
surface, opposite to the cylindrical support 134, of the
support disk tightly presses the second sealing ring 135
and clamp the second sealing ring between the support
disk 12 and the cylindrical support 134 to better fix the
second sealing ring 135.

[0046] The mounting structure of the volute blower of
the embodiment will be described below. As shown in
Fig. 14, the mounting structure of the volute blower of
the embodiment comprises the volute blower and a
mounting plate 4, the volute blower is mounted on the
mounting plate 4, a mounting plate air inlet 41 is formed
in the mounting plate 4, a second half shell 15 is fixedly
connected with the mounting plate 4 through a fixing part
such as a screw, a stud and a rivet, a volute air inlet 153
in the second half shell 15 is opposite to a position of the
mounting plate air inlet 41 in the mounting plate 4, and
a motor 11 and an impeller 14 are both mounted on a
first half shell 13; and the first half shell mounted with the
motor 11 and the impeller 14 is connected with the sec-
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ond half shell 15 to further mount the volute blower on
the mounting plate 4.

[0047] A specific assembly manner for the volute blow-
er and the mounting plate 4 will be described below in
detail.

[0048] When the volute blower is fixed on the mounting
plate 4, the following steps are comprised.

[0049] In Step 1,

the second half shell 15 is connected with the mounting
plate 4. Preferably, a second half shell sidewall 152 is
connected with the mounting plate 4 through a fixing part,
and a second half shell circumferential wall 151 is posi-
tioned on the side, far away from the mounting plate 4,
of the second half shell sidewall 152. The fixing part may
adopt a connecting piece such as a screw and a rivet.
[0050] In Step 2, the motor 11, the impeller 14 and the
first half shell 13 are connected. Two manners are spe-
cifically adopted.

[0051] A first manner:

a support disk 12 is fixed on the first half shell 13;
a rotating shaft 112 of the motor 11 penetrates
through a motor mounting opening 133 in the first
half shell 13, and the motor 11 is fixed on the support
disk 12, thereby fixing the motor 11 on the first half
shell 13; and
a rotating round plate 142 of the impeller 14 is con-
nected with the rotating shaft 112 of the motor 11 to
connect the impeller 14 with the motor.
[0052] Or, a second manner:
the motor 11 is connected with the support disk 12;
the support disk 12 is fixed on the first half shell 13
together with the motor 11, and the rotating shaft 112
of the motor 11 penetrates through the motor mount-
ing opening 133 in the first half shell 13; and
the rotating round plate 142 of the impeller 14 is con-
nected with the rotating shaft 112 of the motor 11 to
connect the impeller 14 with the motor 11.

[0053] In Step 3, the first half shell 13 mounted with
the motor 11 and the impeller 14 is connected with the
second half shell 15 to further mount the whole volute
blower on the mounting plate 4.

[0054] Wherein, Step 1 and Step 2 may be exchanged,
and may also be simultaneously executed.

[0055] Compared with an existing volute blower struc-
ture, the motor 11 and impeller 14 of the volute blower
of embodiment 1 are both mounted on the first half shell
13, and during mounting, the first half shell 13 is integrally
mounted, so that more convenience for mounting is
achieved. When it is necessary to execute an operation
such as overhauling, maintenance and replacement on
the motor 11 or the impeller 14, it is only necessary to
disassemble the whole first half shell 13 and the second
half shell 15 together with the motor 11 and the impeller
14. The second volute 15 is not required to be disassem-
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bled, and the mounting plate 4 is also not required to be
disassembled, so that overall maintainability is higher.
[0056] In addition, those skilled in the art should know
that the drawings provided here are all for description,
and the drawings are not always drawn to scale.

[0057] In addition, it should be understood that the ex-
emplary embodiments are provided to make the disclo-
sure comprehensive and completely express its scope
to those skilled in the art. Many specific details (such as
examples of specific parts, equipment and methods) are
given to provide a comprehensive understanding to the
disclosure. The those skilled in the art should know that
the exemplary embodiments may be implemented in var-
ious forms without specific details, and the exemplary
embodiments should not be understood to limit the scope
ofthe disclosure. In some exemplary embodiments, there
are no detailed descriptions made to well-known equip-
ment structures and well-known technologies.

[0058] When an element or layer is mentioned to be
"on" another element or layer and "bonded", "connected"
or "linked" onto the other element or layer, it may be di-
rectly on the other element or layer, directly bonded, con-
nected to linked to the other element or layer, or a middle
element or layer may exist. By comparison, when an el-
ement is mentioned to be "directly" "on" another element
or layer, "directly bonded", "directly connected" or "di-
rectly linked" onto the other elementorlayer, an nomiddle
element or layer may be required. Other words config-
ured to describe a relationship between elements should
be explained in a similar manner (for example "between"
and "directly between", and "adjacent" and "directly ad-
jacent"). For example, term "and/or", used here, compris-
es any one or all combinations of one or more associated
items which are listed.

[0059] Although terms first, second, third and the like
may be adopted here to describe each element, part,
region, layer and/or section, these elements, parts, re-
gions, layers and/or sections should not be limited by
these terms. These terms may only be adopt to distin-
guish one element, part, region, layer or section from
another element, region, layer or section. Terms such as
"first" and "second" and other numerical terms used here
do not mean orders or sequences, unless explicitly spec-
ified in the context. Therefore, afirstelement, part, region,
layer or section discussed below may be called as a sec-
ond element, part, region, layer or section, without de-
parting from the instruction of the exemplary embodi-
ments. In addition, in the descriptions of the disclosure,
"multiple” means two or more than two, unless otherwise
noted.

[0060] Foreasy description, space-related terms such
as "in", "outside", "under", "below", "lower part", "above"
and "upper part" are adopted here to describe a relation-
ship between an element or characteristic and another
element or characteristic shown in the drawings. Itis un-
derstood that the space-related terms may be intended
to comprise different orientations except orientations
shown in the drawings during use or operation of equip-
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ment. For example, if the equipment in the drawings is
overturned, an element described to be "below" or "un-
der" another element or characteristic is to be positioned
to be "above" the other element or characteristic. There-
fore, the exemplary term "below" may comprise two di-
rections above and below. The equipment may be ori-
ented in another manner (rotating 90 degrees or at other
orientations), and the space-related descriptors used
here should be correspondingly explained.

[0061] The above is the preferred embodiment of the
disclosure and not intended to limit the disclosure. For
those skilled in the art, the disclosure may have various
modifications and variations. The scope of protection of
the present invention is solely defined by the appended
claims.

Claims

1. A vertical air conditioner, comprising a housing (5)
forming a hollow chamber, the housing comprising
a front panel (51), the housing being provided with
atop airoutlet (53) positioned in the top and a bottom
air outlet (54) positioned in the bottom; also compris-
ing a main body air duct (56) provided in the housing,
the main body air duct being communicated with the
top air outlet and the bottom air outlet respectively;
and further comprising a combined volute blower
structure, the combined volute blower structure is
provided in the hollow chamber along the top-bottom
direction, wherein the combined volute blower struc-
ture, comprises a mounting plate (4) and at least two
adjacent volute blowers (1, 2, 3) mounted on the
mounting plate (4), wherein one volute blower in the
two adjacent volute blowers is provided with at least
one middle air outlet (28, 29) positioned between the
two adjacent volute blowers, and compared with the
other volute blower, the volute blower with the middle
airoutletis positioned in frontin a front-back direction
perpendicular to the mounting plate;
the mounting plate (4) divides the hollow chamber
into two independent parts, the main body air duct
is formed between the mounting plate and the front
panel, and the combined volute blower structure sup-
plies air to the top air outlet and/or the bottom air
outlet through the main body air duct;
the at least two adjacent volute blowers comprise
three volute blowers (1, 2, 3), wherein the three vo-
lute blowers comprise a third volute blower (3), sec-
ond volute blower (2) and first volute blower (1) se-
quentially provided from bottom to top; and the sec-
ond volute blower is provided with two middle air
outlets (28, 29) blowing air upwards and/or down-
wards, and compared with the first volute blower (1)
and the third volute blower (3), the second volute
blower is positioned in front in the front-back direc-
tion;
the first volute blower (1) is provided with afirst volute
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air outlet (18) blowing air upwards; the third volute
blower (3) is provided with a third volute air outlet
(39) blowing air downwards; and the two middle air
outlets are a second volute blower first air outlet (28)
blowing air upwards and a second volute blower sec-
ond air outlet (29) blowing air downwards;

when the vertical air conditioner is working, the sec-
ond volute blower supplies air to the second volute
blower first air outlet (28) and the second volute blow-
er second air outlet (29) at the same time and the
three volute blowers are working.

The vertical air conditioner as claimed in claim 1,
wherein a first blower mounting part (41), second
blower mounting part (42) and third blower mounting
part (43) for correspondingly mounting the first volute
blower (1), the second volute blower (2) and the third
volute blower (3) are provided on the mounting plate
(4) respectively, wherein the second blower mount-
ing partis provided in a manner of protruding towards
the front of the mounting plate (4) relative to the first
blower mounting part (41) and the third blower
mounting part (43).

The vertical air conditioner as claimed in claim 1,
wherein an inner surface (282, 292) of a rear wall of
the second volute blower first and/or second air out-
letis a plane, and an extended surface of the plane
is not intersected with a volute and/or volutes of the
first volute blower and/or the third volute blower op-
posite to the second volute blower first and/or second
air outlet.

The vertical air conditioner as claimed in claim 3,
wherein the second volute blower first and/or second
air outlet obliquely extends towards a direction away
from the volute of the second volute blower in a di-
rection from back to front.

The vertical air conditioner as claimed in claim 4,
wherein an inner surface (282) of a rear wall of the
second volute blower first air outlet is an inclined
surface or an arched surface, and an extended sur-
face of the inclined surface or an extended surface
(2821) of a tangent surface of the arched surface is
notintersected with the volute of the first volute blow-
er (1); and an inner surface (292) of a rear wall of
the second volute blower second air outlet is an in-
clined surface oran arched surface, and an extended
surface of the inclined surface or an extended sur-
face (2921) of a tangent surface of the arched sur-
face is not intersected with the volute of the third
volute blower (3).

The vertical air conditioner as claimed in claim 5,
wherein

a first flow guide part (280) parallel to the mounting
plate (4) is provided at least on a front wall of the
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second volute blower first air outlet (28); and/or

a second flow guide part (290) parallel to the mount-
ing plate (4) is provided at least on a front wall of the
second volute blower second air outlet (29).

7. The vertical air conditioner as claimed in claim 6,
wherein the first flow guide part (280) is a sleeve
extending upwards, and the second flow guide part
(290) is a sleeve extending downwards.

Patentanspriiche

1. Vertikale Klimaanlage umfassend ein Gehause (5),

das eine hohle Kammer bildet, wobei das Gehause
eine Vorderplatte (51) umfasst, wobei das Gehause
mit einem oberen Luftaustritt (53), der oben ange-
ordnet ist, und einem unteren Luftaustritt (54), der
unten angeordnet ist, versehen ist; ebenso umfas-
send einen Hauptkorperluftkanal (56), der im Ge-
hause versehen ist, wobei der Hauptkorperluftkanal
mit dem oberen Luftaustritt bzw. dem unteren
Luftaustritt verbunden ist; und weiter umfassend ei-
ne kombinierte Schneckengeblasestruktur, wobei
die kombinierte Schneckengeblasestruktur in der
hohlen Kammer entlang der oben/unten-Richtung
vorgesehen ist,

wobei die kombinierte Schneckengeblasestruktur
eine Montageplatte (4) und mindestens zwei be-
nachbarte Schneckengeblase (1, 2, 3), die auf der
Montageplatte (4) montiert sind, umfasst, wobei ein
Schneckengebldse in den zwei benachbarten
Schneckengeblasen mit mindestens einem mittigen
Luftaustritt (28, 29), der zwischen den zwei benach-
barten Schneckengebldsen angeordnet ist, verse-
henist, und verglichen mitdem anderen Schnecken-
geblase ist das Schneckengeblase mit dem mittigen
Luftaustritt vorne in einer vorne/hinten-Richtung
senkrecht zur Montageplatte angeordnet;

wobei die Montageplatte (4) die hohle Kammer in
zwei unabhangige Abschnitte aufteilt, der Hauptkor-
perluftkanal zwischen der Montageplatte und der
Vorderplatte gebildetist, und die kombinierte Schne-
ckengeblasestruktur durch den Hauptkdrperluftka-
nal Luft zum oberen Luftaustritt und/oder zum unte-
ren Luftaustritt zuflhrt;

wobei die mindestens zwei benachbarten Schne-
ckengeblase drei Schneckengeblase (1, 2, 3) um-
fassen, wobei die drei Schneckengeblase ein drittes
Schneckengeblase (3), ein zweites Schneckenge-
blase (2) und ein erstes Schneckengeblase (1) um-
fassen, die von unten nach oben sequentiell vorge-
sehen sind; und das zweite Schneckengeblase mit
zwei mittigen Luftaustritten (28, 29) versehen ist, die
Luft nach oben und/oder nach unten blasen, und ver-
glichen mit dem ersten Schneckengeblase (1) und
dem dritten Schneckengeblase (3) ist der zweite
Schneckengeblase vorne in der vorne/hinten-Rich-
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tung angeordnet;

wobei das erste Schneckengeblase (1) mit einem
ersten Schneckenluftaustritt (18) versehen ist, der
Luft nach oben blast; das dritte Schneckengeblase
(3) mit einem dritten Schneckenluftaustritt (39) ver-
sehen ist, der Luft nach unten blast; und die zwei
mittigen Luftaustritte ein erster Luftaustritt (28) des
zweiten Schneckengeblases, der Luft nach oben
blast, und ein zweiter Luftaustritt (29) des zweiten
Schneckengeblases, der Luft nach unten blast, sind;
wenn die vertikale Klimaanlage arbeitet, fihrt das
zweite Schneckengeblase gleichzeitig Luft zum ers-
ten Luftaustritt (28) des zweiten Schneckengeblases
und zum zweiten Luftaustritt (29) des zweiten Schne-
ckengeblases zu, und die drei Schneckengeblase
arbeiten.

Vertikale Klimaanlage nach Anspruch 1, wobei ein
erster Geblasemontageabschnitt (41), ein zweiter
Geblasemontageabschnitt (42) und ein dritter Ge-
blasemontageabschnitt (43) zum entsprechenden
Montieren des ersten Schneckengeblases (1), des
zweiten Schneckengeblases (2) und des dritten
Schneckengeblases (3) jeweils auf der Montageplat-
te (4) vorgesehen sind, wobei der zweite Geblase-
montageabschnitt vorspringend gegen die Vorder-
seite der Montageplatte (4) im Verhaltnis zum ersten
Geblasemontageabschnitt (41) und zum dritten Ge-
blasemontageabschnitt (43) vorgesehen ist.

Vertikale Klimaanlage nach Anspruch 1, wobei eine
Innenflache (282, 292) einer Riickwand des ersten
und/oder zweiten Luftaustritts des zweiten Schne-
ckengeblases eine Ebene ist, und eine erweiterte
Oberflache der Ebene keine Schnecke und/oder
Schnecken des ersten Schneckengeblases
und/oder des dritten Schneckengeblases gegeni-
ber dem ersten und/oder zweiten Luftaustritt des
zweiten Schneckengeblases kreuzt.

Vertikale Klimaanlage nach Anspruch 3, wobei der
erste und/oder zweite Luftaustritt des zweiten
Schneckengeblases sich schrag gegen eine Rich-
tung weg von der Schnecke des zweiten Schnecken-
geblases in eine Richtung von hinten nach vorne er-
streckt.

Vertikale Klimaanlage nach Anspruch 4, wobei eine
Innenflache (282) einer Rickwand des ersten
Luftaustritts des zweiten Schneckengeblases eine
geneigte Oberflache oder eine gebogene Oberfla-
cheist, und eine erweiterte Oberflache der geneigten
Oberflache oder eine erweiterte Oberflache (2821)
einer tangentialen Oberflache der gebogenen Ober-
flache nicht die Schnecke des ersten Schneckenge-
blases (1) kreuzt; und eine Innenflache (292) einer
Rickwand des zweiten Luftaustritts des zweiten
Schneckengeblases eine geneigte Oberflache oder
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eine gebogene Oberflache ist, und eine erweiterte
Oberflache der geneigten Oberflache oder eine er-
weiterte Oberflache (2921) einer tangentialen Ober-
flache der gebogenen Oberflache nicht die Schne-
cke des dritten Schneckengeblases (3) kreuzt.

Vertikale Klimaanlage nach Anspruch 5, wobei

ein erster Stromungsfiihrungsabschnitt (280) paral-
lel zur Montageplatte (4) zumindest auf einer Vor-
derwand des ersten Luftaustritts (28) des zweiten
Schneckengeblases vorgesehen ist; und/oder

ein zweiter Stromungsfihrungsabschnitt (290) par-
allel zur Montageplatte (4) zumindest auf einer Vor-
derwand des zweiten Luftaustritts (29) des zweiten
Schneckengeblases vorgesehen ist.

Vertikale Klimaanlage nach Anspruch 6, wobei der
erste Stromungsfiihrungsabschnitt (280) eine Hiilse
ist, die sich nach oben erstreckt, und der zweite Stro-
mungsfuhrungsabschnitt (290) eine Hiilse ist, die
sich nach unten erstreckt.

Revendications

Climatiseur vertical, comprenant un boitier (5) for-
mant une chambre creuse, le boitier comprenant un
panneau avant (51), le boitier étant pourvu d'une
sortie d’air supérieure (53) positionnée en haut et
d’une sortie d’air inférieure (54) positionnée en bas ;
comprenant également un conduit d’air de corps
principal (56) prévu dans le boitier, le conduit d’air
de corps principal communiquant respectivement
avec la sortie d’air supérieure et la sortie dair
inférieure ; et comprenant en outre une structure de
soufflante a volute combinée, la structure de souf-
flante a volute combinée est prévue danslachambre
creuse le long de la direction du haut en bas,

dans lequel la structure de soufflante a volute com-
binée comprend une plaque de montage (4) et au
moins deux soufflantes a volute adjacentes (1, 2, 3)
montées sur la plaque de montage (4), une soufflan-
te a volute dans les deux soufflantes a volute adja-
centes étant pourvue d’'une sortie d’air centrale (28,
29) positionnée entre les deux des soufflantes a vo-
lute adjacentes, et par rapport a I'autre soufflante a
volute, la soufflante a volute avec la sortie d’air cen-
trale est positionnée a I'avant dans une direction
avant-arriéere perpendiculaire a la plaque de
montage ;

la plaque de montage (4) divise la chambre creuse
en deux parties indépendantes, le conduit d’air de
corps principal est formé entre la plaque de montage
et le panneau avant, et la structure de soufflante a
volute combinée fournit de I'air a la sortie d’air su-
périeure et / ou a la sortie d’air inférieure a travers
le conduit d’air de corps principal ;

les au moins deux soufflantes a volute adjacentes
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comprennent trois soufflantes a volute (1, 2, 3), les
trois soufflantes a volute comprenant une troisieme
soufflante a volute (3), une deuxiéme soufflante a
volute (2) et une premiére soufflante a volute (1) dis-
posées séquentiellement de bas en haut; et la
deuxiéme soufflante a volute est pourvu de deux sor-
ties d’air centrales (28, 29) soufflant de l'air vers le
haut et/ ou vers le bas, et par rapport a la premiére
soufflante a volute (1) et la troisieme soufflante a
volute (3), la deuxiéme soufflante a volute est posi-
tionnée a l'avant dans la direction avant-arriére ;

la premiére soufflante a volute (1) est pourvue d’'une
premiere sortie d’air de soufflante a volute (18) souf-
flant de I'air vers le haut ; la troisieme soufflante a
volute (3) est pourvue d’une troisieme sortie d’air de
soufflante a volute (39) soufflant de 'air vers le bas ;
et les deux sorties d’air centrales constituent une
premiére sortie d’air de deuxiéme soufflante a volute
(28) soufflant de l'air vers le haut et une deuxiéme
sortie d’air de deuxieéme soufflante a volute (29) souf-
flant de l'air vers le bas ;

lors du fonctionnement du climatiseur vertical, la
deuxiéme soufflante a volute fournit de I'air a la pre-
miere sortie d’air de deuxieme soufflante a volute
(28) et a la deuxieme sortie d’air de deuxieme souf-
flante a volute (29) en méme temps, et les trois souf-
flantes a volute sont en service.

Climatiseur vertical selon la revendication 1, dans
lequel une premiére partie de montage de soufflante
(41), une deuxiéme partie de montage de soufflante
(42) etunetroisieme partie de montage de soufflante
(43) pour monter de maniére correspondante la pre-
miere soufflante de volute (1), la deuxiéme soufflante
avolute (2) etla troisieme soufflante a volute (3) sont
respectivement prévues sur la plaque de montage
(4), la deuxieme partie de montage de soufflante
étant prévue de maniéere a faire saillie vers I'avant
dela plaque de montage (4) par rapportalapremiéere
partie de montage de soufflante (41) etala troisieme
partie de montage de soufflante (43).

Climatiseur vertical selon la revendication 1, dans
lequel une surface intérieure (282, 292) d’'une paroi
arriéere de la premiére et / ou deuxieme sortie d’air
de deuxiéme soufflante a volute est un plan, et une
surface étendue du plan n’est pas coupée avec une
volute et / ou des volutes de la premiére soufflante
a volute et / ou de la troisiéme soufflante a volute
opposée a la premiére et / ou deuxiéme sortie d’air
de deuxiéme soufflante a volute.

Climatiseur vertical selon la revendication 3, dans
lequel la premiere et / ou deuxieme sortie d’air de
deuxiéme soufflante a volute s’étend obliquement
vers une direction a I'écart de la volute de la deuxié-
me soufflante a volute dans une direction d’'arriére
en avant.
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Climatiseur vertical selon la revendication 4, dans
lequel un surface intérieure (282) d’'une paroi arriére
de la premiére sortie d’air de deuxiéme soufflante a
volute est une surface inclinée ou une surface ar-
quée, et une surface étendue de la surface inclinée
ou une surface étendue (2821) d’'une surface tan-
gente de la surface arquée n’est pas coupée avec
la volute de la premiere soufflante a volute (1) ; et
une surface intérieure (292) d’'une paroi arriere de
la deuxieme sortie d’air de deuxieme soufflante a
volute est une surface inclinée ou une surface ar-
quée, et une surface étendue de la surface inclinée
ou une surface étendue (2921) d’'une surface tan-
gente de la surface arquée n’est pas coupée avec
la volute de la troisieme soufflante a volute (3).

Climatiseur vertical selon la revendication 5, dans
lequel

une premiere partie de guide d’écoulement (280) pa-
rallele a la plaque de montage (4) est prévue au
moins sur une paroi avant de la premiére sortie d’air
de deuxiéme soufflante a volute (28) ; et/ ou

une deuxieme partie de guide d’écoulement (290)
parallele a la plaque de montage (4) est prévue au
moins sur une paroi avant de la deuxieme sortie d’air
de deuxiéme soufflante a volute (29).

Climatiseur vertical selon la revendication 6, dans
lequel la premiere partie de guide d’écoulement
(280) est un manchon s’étendant vers le haut, et la
deuxiéme partie de guide d’écoulement (290) est un
manchon s’étendant vers le bas.
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