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(54) AIR SUPPLY DEVICE FOR AIR CONDITIONER

(57) Disclosed is an air-conditioner air supply appa-
ratus, including at least two annular air guiding bodies
(11, 12, 13) that are hollow and have front and rear open-
ings. Each of the annular air guiding bodies (11, 12, 13)
is a single component. The rear openings of the annular
air guiding bodies (11, 12, 13) are air inlets, and the front
openings thereof are air outlets. The at least two annular
air guiding bodies (11, 12, 13) are arranged sequentially
from front to rear, and a through-duct which runs from
front to end is formed in the middle. An annular heat-ex-

changed air duct (14, 15) is formed between two adjacent
annular air guiding bodies (11, 12, 13). An air inlet of a
rear-end annular air guiding body (12) located at the rear
end is a non-heat-exchanged air inlet (31) of the air sup-
ply apparatus, and an air outlet of a front-end annular air
guiding body (11) located at the front end is a mixed air
outlet (21) of the air supply apparatus. The radial section
of each of the annular air guiding bodies (11, 12, 13) is
a curved surface.
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Description

BACKGROUND

Technical Field

[0001] The present invention relates to the field of air
conditioning technologies, and particularly to an air-con-
ditioner air supply apparatus.

Related Art

[0002] When a conventional vertical air-conditioner
supplies air, air is subjected to heat exchange by a heat
exchanger and is directly blown out from an air outlet
provided on the air-conditioner under the action of an
internal fan, and all of the blown-out air is heat-exchanged
air. Generally, no additional air supply apparatus is dis-
posed between the heat exchanger and the air outlet.
One disadvantage of such an air supply method of the
air-conditioner is that indoor air circulation is slow be-
cause the supplied air is all heat-exchanged air and the
air flow rate is low; another disadvantage is that the sup-
plied air is not mild enough, and especially in the cooling
mode, the blown-out cool air directly blows on a user,
making the user feel uncomfortable.
[0003] To solve the foregoing problems, the applicant
proposed an air-conditioner air supply apparatus that can
be applied to an air-conditioner. The air-conditioner air
supply apparatus includes an annular cover body, where
a through-duct running through the annular cover body
is formed in the middle of the annular cover body, and
an annular opening is formed on a wall of the annular
cover body; several annular deflectors are disposed on
the annular opening; and an annular air outlet duct is
formed between adjacent annular deflectors. The instal-
lation of the air-conditioner air supply apparatus between
a heat exchanger of an air-conditioner and an air outlet
of a housing of the air-conditioner can not only increase
the air intake volume, and accelerate indoor air circula-
tion, but also enable the air-conditioner to supply milder
air, thereby making the user feel more comfortable and
improving the user experience. However, because the
annular deflectors and the annular air outlet duct are both
formed on an annular cover body, it is not convenient to
flexibly select and control the structure of the annular
deflector and the air outlet duct, thereby leading to a nar-
row application scope. Moreover, for an air-conditioner
air supply apparatus that can achieve mixed air supply,
the structure of the annular deflectors has a great effect
on the air supply performance of the entire air supply
apparatus, and is also a problem that needs to be re-
searched.

SUMMARY

[0004] An objective of the present invention is to pro-
vide an air-conditioner air supply apparatus, so as to

solve a problem described in the related art.
[0005] To achieve the foregoing objective of the
present invention, the present invention is implemented
by means of the following technical solutions:

An air-conditioner air supply apparatus includes at
least two annular air guiding bodies that are hollow
and have front and rear openings, where each of the
annular air guiding bodies is a single component; the
rear openings of the annular air guiding bodies are
air inlets and the front openings thereof are air out-
lets; the at least two annular air guiding bodies are
arranged sequentially from front to end and a
through-duct which runs from front to end is formed
in the middle; an annular heat-exchanged air duct is
formed between two adjacent annular air guiding
bodies; an air inlet of a rear-end annular air guiding
body located at the rear end is a non-heat-ex-
changed air inlet of the air supply apparatus, and an
air outlet of a front-end annular air guiding body lo-
cated at the front end is a mixed air outlet of the air
supply apparatus; and the radical section of each of
the annular air guiding bodies is a curved surface.

[0006] Preferably, the radical section of a plurality of
the annular air guiding bodies is a curved surface that is
not completely identical.
[0007] In the air-conditioner air supply apparatus de-
scribed above, the front-end annular air guiding body in-
cludes two sections, a front section and a rear section,
where the front section close to the air outlet of the an-
nular air guiding body is a mixed air flow guiding portion
which is extended outward, and the rear section close to
the air inlet of the annular air guiding body is a heat-
exchanged air flow guiding portion. A top surface contour
and a bottom surface contour in the radical section of the
mixed air flow guiding portion are both a straight line sec-
tion or slight arc section; and a top surface contour and
a bottom surface contour in the radical section of the
heat-exchanged air flow guiding portion are both an arc
section having a curvature radius of 40 to 100 mm.
[0008] Preferably, the width of the mixed air flow guid-
ing portion is 0.9 to 1.1 times of the width of the heat-
exchanged air flow guiding portion.
[0009] In the air-conditioner air supply apparatus de-
scribed above, the rear-end annular air guiding body in-
cludes two sections, a front section and a rear section,
where the front section close to the outlet of the annular
air guiding body is a flow guiding portion, and the rear
section close to the inlet of the annular air guiding body
is an installation portion. A top surface contour and a
bottom surface contour in the radical section of the flow
guiding portion are both an arc section having a curvature
radius of 50 to 80 mm; and a top surface contour and a
bottom surface contour in the radical section of the in-
stallation portion are both a straight line section vertical
to an axial direction of the annular air guiding body.
[0010] Preferably, the width of the installation portion
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is 15% to 30% of the width of the heat-exchanged air flow
guiding portion.
[0011] The air-conditioner air supply apparatus de-
scribed above further includes at least one middle annu-
lar air guiding body located between the rear-end annular
air guiding body and the front-end annular air guiding
body, and the width of the middle annular air guiding body
is not greater than the width of the heat-exchanged air
flow guiding portion in the front-end annular air guiding
body.
[0012] Preferably, a bottom surface contour in the rad-
ical section of the middle annular air guiding body is an
arc section having a curvature radius of 50 to 80 mm. A
top surface contour of the radical section includes at least
a first arc section close to the air outlet of the middle
annular air guiding body, and a second arc section close
to the air inlet of the middle annular air guiding body,
where a curvature radius of the first arc section is greater
than the curvature radius of the bottom surface contour
of the radical section, and a curvature radius of the sec-
ond arc section is less than the curvature radius of the
bottom surface contour of the radical section. In addition,
a distance between the second arc section and the bot-
tom surface contour of the radical section is greater than
a distance between the first arc section and the bottom
surface contour of the radical section.
[0013] Compared with the prior art, the present inven-
tion has the following advantages and positive effects:
after an air-conditioner air supply apparatus of the
present invention is applied in an air-conditioner, heat-
exchanged air in an internal air duct of the air-conditioner
can be blown out from the front end through a through-
duct, and part of external air that is not subjected to heat
exchange can be sucked under negative pressure and
become part of the air finally supplied from the air-con-
ditioner, which increases the overall air intake volume of
the air-conditioner, accelerates indoor air circulation, and
further improves the overall uniformity of indoor air. More-
over, the mixed air is mild, which makes the user feel
more comfortable, thereby improving the comfort of the
user. In addition, through adopting a plurality of annular
air guiding bodies in the form of a single component to
constitute the air-conditioner air supply apparatus, it can
not only facilitate flexibly controlling the structure of each
annular air guiding body according to air supply require-
ments and easily producing each annular air guiding
body having a different structure, but also achieve flexible
selection of an assembling manner of the entire air-con-
ditioner air supply apparatus in the air-conditioner, there-
by improving the application scope of the air-conditioner
air supply apparatus and the production efficiency of an
air-conditioner. Moreover, each annular air guiding body
adopts a structure that the radical section is a curved
surface, so as to improve primary air flow rate when guid-
ing the heat-exchanged air to smoothly flow, facilitate
introducing the non-heat-exchanged air as a secondary
air flow into the through-duct, and obtain air supplied at
a proper temperature while achieving increase of the

amount of the air supplied.
[0014] Other features and advantages of the present
invention will become apparent after reading the detailed
description of the present invention with reference to the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

FIG. 1 is a schematic structural view of an embodi-
ment of an air-conditioner having an air-conditioner
air supply apparatus according to the present inven-
tion;

FIG. 2 is a schematic three-dimensional structural
view of an embodiment of an air-conditioner air sup-
ply apparatus in the air-conditioner in FIG. 1;

FIG. 3 is a schematic structural radial section view
of the air-conditioner air supply apparatus in FIG. 2;

FIG. 4 is a schematic structural radial section view
of a front-end annular air guiding body in FIG. 3;

FIG. 5 is a schematic structural radial section view
of a rear-end annular air guiding body in FIG. 3; and

FIG. 6 is a schematic structural radial section view
of a middle annular air guiding body in FIG. 3.

DETAILED DESCRIPTION

[0016] The technical solutions of the present invention
are further described in detail below with reference to the
accompanying drawings and the detailed description.
[0017] First, technical terms involved in the detailed
description are briefly described. The front end or rear
end of each structural component as mentioned below
is defined in terms of the position of the structural com-
ponent in the normal use state relative to the user; front
or rear, when used to describe the positions at which
multiple structural components are arranged, is also de-
fined in terms of the position of an apparatus formed by
the multiple structural components in the normal use
state relative to the user. In the following description,
heat-exchanged air refers to air that is from the inside of
an air-conditioner and has been subjected to heat ex-
change by a heat exchanger; non-heat-exchanged air
refers to air from the environmental space in which the
air-conditioner is located, is relative to the heat-ex-
changed air, and is part of air that is not directly from the
heat exchanger; and mixed air refers to air formed by
mixing the heat-exchanged air with the non-heat-ex-
changed air. In the following description, the shape being
annular refers an enclosed structure that is formed by
encircling, but is not limited to a circular ring.
[0018] Then, the design concept of the present inven-
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tion is briefly described. For an air-conditioner air supply
apparatus that can produce and supply mixed air by mix-
ing heat-exchanged air of a heat exchanger of an air-
conditioner with external non-heat-exchanged air, the
structure of an annular air guiding body that forms a heat-
exchanged air duct, and especially the structure of the
radical section thereof is vital for movement of air flow,
and then may affect the amount of external non-heat-
exchanged air sucked by the air-conditioner air supply
apparatus and the temperature of the mixed air supplied.
As a result, based on a research point of the structure of
the annular air guiding body and especially the shape of
the radical section thereof, the present invention intends
to search a preferred structure that can improve the per-
formance of an air-conditioner air supply apparatus.
[0019] FIG. 1 is a schematic structural view of an em-
bodiment of an air-conditioner having an air-conditioner
air supply apparatus 1.
[0020] As shown in FIG. 1, the air-conditioner of this
embodiment includes a front panel 2, a rear panel 3, a
left panel, a right panel, a top plate and a bottom plate
(not marked in the figure) that constitute a housing of the
air-conditioner. The housing defines an internal air duct
4 of the air-conditioner. A mixed air outlet 21 is formed
on an upper part of the front panel 2 of the air-conditioner,
and a non-heat-exchanged air inlet 31 is formed on an
upper part of the rear panel 3 of the air-conditioner and
at a position corresponding to the mixed air outlet 21 on
the front panel 2. A blower 6, a heat exchanger 5 and an
air-conditioner air supply apparatus 1 are disposed from
bottom to top in the internal air duct 4, and the blower 6
is arranged in such a manner that air from the internal
air duct 4 of the air-conditioner is blown out from the mixed
air outlet 21 on the front panel 2.
[0021] The structure of the air-conditioner air supply
apparatus 1 is shown in a schematic three-dimensional
structural view of FIG. 2 and a schematic structural radial
section view of FIG. 3.
[0022] Referring to FIG. 2 and FIG. 3 together with FIG.
1, the air-conditioner air supply apparatus 1 of this em-
bodiment includes three annular air guiding bodies,
which are respectively a front-end annular air guiding
body 11, a first middle annular air guiding body 13 and
a rear-end annular air guiding body 12. Each of the three
annular air guiding bodies that are arranged sequentially
from front to rear is a single component and formed in-
dependently. The front-end annular air guiding body 11
is hollow and has two openings, a front opening and a
rear opening, where the front opening is an air outlet,
specifically a mixed air outlet 111, and the rear opening
is an air inlet 112; the first middle annular air guiding body
13 is hollow and has two openings, a front opening and
a rear opening, which are respectively an air outlet 131
and an air inlet 132; and the rear-end annular air guiding
body 12 is hollow and has two openings, a front opening
and a rear opening, where the front opening is an air
outlet 121, and the rear opening is an air inlet, specifically
a non-heat-exchanged air inlet 122. After the front-end

annular air guiding body 11, the first middle annular air
guiding body 13 and the rear-end annular air guiding body
12 are arranged sequentially from front to rear, a through-
duct that runs through all the three annular air guiding
bodies from front to rear is formed in the middle (not
marked in the figure). Moreover, a first annular heat-ex-
changed air duct 14 is formed between the front-end an-
nular air guiding body 11 and the first middle annular air
guiding body 13, and a second annular heat-exchanged
air duct 15 is formed between the first middle annular air
guiding body 13 and the rear-end annular air guiding body
12. The internal air duct 4 of the air-conditioner is con-
nected to the through-duct in the air-conditioner air sup-
ply apparatus 1 through the first annular heat-exchanged
air duct 14 and the second annular heat-exchanged air
duct 15. The radical section of each annular air guiding
body in the air-conditioner air supply apparatus 1 is a
curved surface, so as to improve primary air flow rate
when guiding the heat-exchanged air to smoothly flow,
facilitate introducing the non-heat-exchanged air as a
secondary air flow into the through-duct, and obtain air
supplied at a proper temperature while achieving in-
crease of the amount of the air supplied. In addition, each
annular air guiding body preferably adopts a curved sur-
face that is not completely identical as the radical section,
so as to ensure the uniformity of air supplied in different
direction through each heat-exchanged air duct. For the
specific structure of the radical section of each annular
air guiding body, please refer to FIG. 4 to FIG. 6 and the
following description of each figure.
[0023] In this embodiment, adopting a plurality of an-
nular air guiding bodies in the form of a single component
to constitute the air-conditioner air supply apparatus 1,
can make it easier to flexibly control the structure of each
annular air guiding body, and easily produce each annu-
lar air guiding body having a different structure, thereby
ensuring the uniformity and speed of air supply. In addi-
tion, because each annular air guiding body is a single
component, an assembling manner of the entire air-con-
ditioner air supply apparatus 1 in the air-conditioner can
be selected flexibly, thereby improving the application
scope of the air-conditioner air supply apparatus 1 and
the production efficiency of an air-conditioner. Moreover,
the air-conditioner air supply apparatus 1 adopts various
annular air guiding bodies having the radical section of
a curved surface to constitute a heat-exchanged air duct,
which can not only contribute to uniform air supply
through the heat-exchanged air duct in the circumferen-
tial direction, but also effectively guide the flow direction
of heat-exchanged air, thereby achieving acceleration
during turning of the air flow, reducing total pressure loss
of the air flow, achieving a high-speed air supply at low
noise, and improving the air supply performance of the
air supply apparatus.
[0024] When assembling the air-conditioner air supply
apparatus 1 in the air-conditioner, the rear-end annular
air guiding body 12 is fastened with the rear panel 3 of
the air-conditioner. The first middle annular air guiding
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body 13 is first fastened with the front-end annular air
guiding body 11 through a screw, and then the front-end
annular air guiding body 11 fastened with the first middle
annular air guiding body 13 is fixed on the front panel 2
of the air conditioner. After being fixed in place, the mixed
air outlet 111 of the front-end annular air guiding body
11, as an air outlet of the entire air-conditioner air supply
apparatus 1, is enclosed and assembled with the mixed
air outlet 21 on the front panel 2; and the non-heat-ex-
changed air inlet 122 in the rear-end annular air guiding
body 12, as a non-heat-exchanged air inlet of the entire
air-conditioner air supply apparatus 1, is enclosed and
assembled with the non-heat-exchanged air inlet 31 on
the rear panel 3.
[0025] After the air-conditioner air supply apparatus 1
of the above structure is adopted in an air-conditioner,
when the air-conditioner operates, indoor air enters the
air-conditioner, is accelerated by the blower 6, and enters
the heat exchanger 5 for heat exchange. The heat-ex-
changed air is blown from the internal air duct 4 to the
air-conditioner air supply apparatus 1, and enters the
through-duct through the first annular heat-exchanged
air duct 14 and the second annular heat-exchanged air
duct 15, and then is blown out from the mixed air outlet
111 on the front-end annular air guiding body 11 and the
mixed air outlet 21 on the front panel 2 through the
through-duct. As the heat-exchanged air is blown from
the internal air duct 4 with a large area to the annular
heat-exchanged air duct with a decreased area, the flow
rate of the heat-exchanged air blown out from the annular
heat-exchanged air duct is increased, so that the surface
pressure of the corresponding annular air guiding body
decreases to form a negative pressure in the through-
duct. Under the negative pressure, indoor air outside the
air-conditioner as the non-heat-exchanged air, enters the
through-duct from the non-heat-exchanged air inlet 31
on the rear panel 3 and the non-heat-exchanged air inlet
122 of the rear-end annular air guiding body 12, and is
mixed with the heat-exchanged air blown out from the
annular heat-exchanged air duct to form mixed air, and
then sent to the indoors. The mixed air is mild, which
makes the user feel more comfortable, thereby improving
the comfort of the user. In addition, part of external air
that is not subjected to heat exchange is sucked under
the negative pressure generated by the air supply appa-
ratus 1 and becomes part of the air finally supplied from
the air-conditioner, which increases the overall air intake
volume of the air-conditioner, accelerates indoor air cir-
culation, and further improves the overall uniformity of
indoor air.
[0026] In this embodiment, as a preferred implemen-
tation manner, the mixed air outlet 21 on the front panel
2 and the non-heat-exchanged air inlet 31 on the rear
panel 3 have a circular shape, and correspondingly, each
annular air guiding body in the air-conditioner air supply
apparatus 1 has an annular shape. However, in addition
to the above shapes, the technical objective of the
present invention may also be achieved by designing as

a combination of other shapes, for example, an ellipse
and an elliptical ring, a regular polygon and a regular
polygonal ring, and the like.
[0027] FIG. 4 shows the specific structure of the front-
end annular air guiding body 11 in FIG. 3. As shown in
the schematic structural radial section view of FIG. 4, the
front-end annular air guiding body 11 includes two sec-
tions, a front section and a rear section, where the front
section close to the front-opening thereof, i.e. the mixed
air outlet 111 is a mixed air flow guiding portion 113 which
is extended outward, and the rear section close to the
rear opening thereof, i.e. the air inlet 112 is a heat-ex-
changed air guiding portion 114. The mixed air guiding
portion 113 acts as a main component for guiding flow
of the mixed air of the heat-exchanged air and non-heat-
exchanged air, where a top surface contour 1131 and a
bottom surface contour 1132 in the radical section thereof
are both preferably a straight line section or a slight arc
section (i.e. an arc having a great curvature radius) sim-
ilar to a straight line. The heat-exchanged air guiding por-
tion 114 acts as a main component for guiding flow of
the heat-exchanged air, where a top surface contour
1141 and a bottom surface contour 1142 in the radical
section thereof are both an arc section having a curvature
radius of 40 to 100 mm. The top surface contours and
the bottom surface contours of the mixed air flow guiding
portion 113 and the heat-exchanged air flow guiding por-
tion 114 are connected in sequence, and form an en-
closed area through end closure lines 1133 and 1143,
so that the radical section obtained finally is a streamlined
curved surface. In addition, the end closure line 1143 for
enclosing the top surface contour 1141 and the bottom
surface contour 1142 of the heat-exchanged air flow
guiding portion 114 is preferably an arc section, so as to
ensure that the heat-exchanged air smoothly enters the
heat-exchanged air duct, and avoid generation of a vor-
tex flow. Moreover, comprehensively considering the air
supply performance, structural strength and aesthetics,
the surface width W1 of the mixed air flow guiding portion
113 is 0.9 to 1.1 times of the surface width W2 of the
heat-exchanged air flow guiding portion 114, and prefer-
ably, the both have a same width. For example, in this
embodiment, W1=W2=90.7 mm.
[0028] FIG. 5 shows the specific structure of the rear-
end annular air guiding body 12 in FIG. 3. As shown in
the schematic structural radial section view of FIG. 5, the
rear-end annular air guiding body 12 also includes two
sections, a front section and a rear section, where the
front section close to the front opening thereof, i.e. the
air outlet 121 is a flow guiding portion 123, and the rear
section close to the rear opening thereof, i.e. the non-
heat-exchanged air inlet 122 is a turn-up installation por-
tion 124. The flow guiding portion 123 acts as a main
component for guiding flow of the heat-exchanged air,
where a top surface contour 1231 and a bottom surface
contour 1232 in the radical section thereof are both an
arc section having a curvature radius of 50 to 80 mm. In
this embodiment, the curvature radius is 61.4 mm. The
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turn-up installation portion 124 acts as a main installation
component, where a top surface contour 1241 and a bot-
tom surface contour 1242 are both a straight line section
vertical to an axial direction of the rear-end annular air
guiding body 12. The top surface contours and the bottom
surface contours of the flow guiding portion 123 and the
installation portion 124 are connected in sequence, and
form an enclosed area through end closure lines 1233
and 1243, so that the radical section obtained finally is a
streamlined curved surface. Preferably, the end closure
line 1233 is an arc section, so as to ensure that the heat-
exchanged air smoothly enters the heat-exchanged air
duct and avoid generation of a vortex flow. In addition,
the surface width W3 of the installation portion 124 should
neither be excessively large nor excessively small. The
width thereof is preferably 15% to 30% of the surface
width W4 of the air guiding portion 123, and more pref-
erably is 25%.
[0029] FIG. 6 shows the specific structure of the first
middle annular air guiding body 13 in FIG. 3. As shown
in the schematic structural radial section view of FIG. 6,
in the air-conditioner air supply apparatus 1 having the
first middle annular air guiding body 13, the first middle
annular air guiding body 13 is located between the rear-
end annular air guiding body 12 and the front-end annular
air guiding body 11, and the surface width (W5+W6) of
the first middle annular air guiding body 13 is not greater
than the surface width W2 of the heat-exchanged air flow
guiding portion 114 in the front-end annular air guiding
body 12. For example, in this embodiment, W2 is 90.7
mm, and (W5+W6) is 61.3 mm. A bottom surface contour
133 in the radical section of the first middle annular air
guiding body 13 is an arc section having a curvature ra-
dius of 50 to 80 mm, and a top surface contour 134 thereof
includes at least a first arc section 1341 close to the front
opening of the first middle annular air guiding body 13,
i.e. the air outlet 131, and a second arc section 1342
close to the rear opening of the first middle annular air
guiding body 13, i.e. the air inlet 132. The top surface
contour 134 and the bottom surface contour 133 are en-
closed through end closure lines 1343 and 1344, to form
a curved surface of an enclosed streamline structure.
The end closure lines 1343 and 1344 are both an arc
section. In this embodiment, the first arc section 1341
has a curvature radius greater than that of the bottom
surface contour 133, while the second arc section 1342
has a curvature radius less than that of the bottom surface
contour 133. For example, the curvature radius of the
bottom surface contour 133 is 60.2 mm, the curvature
radius of the first arc section 1341 is 115.3 mm and the
curvature radius of the second arc section 1342 is 51.4
mm. In addition, a distance between the second arc sec-
tion 1342 and the bottom surface contour 133 is greater
than a distance between the first arc section 1341 and
the bottom surface contour 133, thereby forming a struc-
ture that is thin in the front and thick in the rear.
[0030] After each annular air guiding body adopts a
radical section of the above structure, the pressure loss

can be reduced to a greatest extent, thereby reducing
the noise during air supply by the air-conditioner air sup-
ply apparatus 1.
[0031] Besides adopting the above three annular air
guiding bodies to constitute the air-conditioner air supply
apparatus 1, more middle annular air guiding bodies may
also be disposed between the front-end annular air guid-
ing body 11 and the rear-end annular air guiding body
12. Each middle annular air guiding body may be de-
signed by reference to the radical section of the first mid-
dle annular air guiding body 13 as described above.
[0032] The foregoing embodiments are merely used
to describe rather than limit the technical solutions of the
present invention. Although the present invention is de-
scribed in detail with reference to the foregoing embod-
iments, a person of ordinary skill in the art can still make
modifications to the technical solutions described in the
foregoing embodiments, or make equivalent replace-
ments to some technical features thereof. Such modifi-
cations or replacements should not make the essence
of corresponding technical solutions depart from the spirit
and scope of the technical solutions of the present inven-
tion.

Claims

1. An air-conditioner air supply apparatus, comprising
at least two annular air guiding bodies that are hollow
and have front and rear openings, wherein each of
the annular air guiding bodies is a single component;
the rear openings of the annular air guiding bodies
are air inlets and the front openings thereof are air
outlets; the at least two annular air guiding bodies
are arranged sequentially from front to end, and a
through-duct which runs from front to end is formed
in the middle; an annular heat-exchanged air duct is
formed between two adjacent annular air guiding
bodies; an air inlet of a rear-end annular air guiding
body located at the rear end is a non-heat-ex-
changed air inlet of the air supply apparatus, and an
air outlet of a front-end annular air guiding body lo-
cated at the front end is a mixed air outlet of the air
supply apparatus; and the radical section of each of
the annular air guiding bodies is a curved surface.

2. The air-conditioner air supply apparatus according
to claim 1, wherein the radical section of a plurality
of the annular air guiding bodies is a curved surface
that is not completely identical.

3. The air-conditioner air supply apparatus according
to claim 2, wherein the front-end annular air guiding
body comprises two sections, a front section and a
rear section, wherein the front section close to the
air outlet of the annular air guiding body is a mixed
air flow guiding portion which is extended outward,
and the rear section close to the air inlet of the an-
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nular air guiding body is a heat-exchanged air flow
guiding portion, wherein a top surface contour and
a bottom surface contour in the radical section of the
mixed air flow guiding portion are both a straight line
section or slight arc section; and a top surface con-
tour and a bottom surface contour in the radical sec-
tion of the heat-exchanged air flow guiding portion
are both an arc section having a curvature radius of
40 to 100 mm.

4. The air-conditioner air supply apparatus according
to claim 3, wherein the width of the mixed air flow
guiding portion is 0.9 to 1.1 times of the width of the
heat-exchanged air flow guiding portion.

5. The air-conditioner air supply apparatus according
to claim 2, wherein the rear-end annular air guiding
body comprises two sections, a front section and a
rear section, wherein the front section close to the
air outlet of the annular air guiding body is a flow
guiding portion, and the rear section close to the air
inlet of the annular air guiding body is an installation
portion, wherein a top surface contour and a bottom
surface contour in the radical section of the flow guid-
ing portion are both an arc section having a curvature
radius of 50 to 80 mm, and a top surface contour and
a bottom surface contour in the radical section of the
installation portion are both a straight line section
vertical to an axial direction of the annular air guiding
body.

6. The air-conditioner air supply apparatus according
to claim 5, wherein the width of the installation portion
is 15% to 30% of the width of the heat-exchanged
air flow guiding portion.

7. The air-conditioner air supply apparatus according
to any one of claims 2 to 6, wherein the air supply
apparatus further comprises at least one middle an-
nular air guiding body located between the rear-end
annular air guiding body and the front-end annular
air guiding body, and the width of the middle annular
air guiding body is not greater than the width of the
heat-exchanged air flow guiding portion in the front-
end annular air guiding body.

8. The air-conditioner air supply apparatus according
to claim 7, wherein a bottom surface contour in the
radical section of the middle annular air guiding body
is an arc section having a curvature radius of 50 to
80 mm, and a top surface contour of the radical sec-
tion comprises at least a first arc section close to an
air outlet of the middle annular air guiding body, and
a second arc section close to an air inlet of the middle
annular air guiding body, wherein a curvature radius
of the first arc section is greater than the curvature
radius of the bottom surface contour of the radical
section, and a curvature radius of the second arc

section is less than the curvature radius of the bottom
surface contour of the radical section; and a distance
between the second arc section and the bottom sur-
face contour of the radical section is greater than a
distance between the first arc section and the bottom
surface contour of the radical section.
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