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Description
TECHNICAL FIELD

[0001] The present disclosure mainly relates to an air
conditioner for household.

BACKGROUND ART

[0002] In general, an air conditioner includes, within a
housing, a cross flow fan having a plurality of blades, a
stabilizer, a rear guider, and a heat exchanger. The heat
exchangerincludes afrontheatexchangerdisposedona
front side of the cross flow fan and a rear heat exchanger
disposed on a rear side of the cross flow fan. Such an air
conditioner is configured to suck air from a top surface
side of the housing of the air conditioner, exchange heat
between the sucked air and a refrigerant flowing inside
the heat exchanger, and blow out the air from a bottom
surface side of the housing. Accordingly, indoor air con-
ditioning is performed.

[0003] PTL 1 discloses an air conditioner that sup-
presses noise. The air conditionerincludes an air blowing
passage that allows an air outlet and a suction port to
communicate with each other. The air conditioner in-
cludes a cross flow fan, a rear guider, a stabilizer, a front
heat exchanger, and a rear heat exchanger within the air
blowing passage. The cross flow fan includes a plurality
of blades. The rear guider includes a proximity portion
that approach to face the cross flow fan and is separated
from the cross flow fan by a predetermined dimension,
and an upper end protrusion that further extends from the
proximity portion toward an upper side of the rear heat
exchanger. The front heat exchanger is disposed in front
of the cross flow fan, and the rear heat exchanger is
disposed behind the cross flow fan.

Citation List
Patent Literature

[0004] PTL 1: Unexamined Japanese Patent Publica-
tion No. 2001-124362

SUMMARY OF THE INVENTION

[0005] However, inthe air conditioner described in PTL
1, there is a problem that air blowing performance dete-
riorates due to collision of a suction airflow generated by
rotation of the cross flow fan with a reverse vortex and
flowing of a turbulent airflow into the cross flow fan.
[0006] The present disclosure provides an air condi-
tioner that rectifies an airflow flowing into a cross flow fan
and improves air blowing performance.

[0007] An air conditioner according to the present dis-
closure includes a cross flow fan, a stabilizer, a rear
guider, a front heat exchanger disposed at a front side
of the cross flow fan, and a rear heat exchanger disposed
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at a rear side of the cross flow fan. The rear guider
includes a proximity portion facing the cross flow fan
and disposed to be in vicinity of the cross flow fan at a
predetermined distance, and an upper end protrusion
extending upward from the proximity portion. In sectional
view of the rear guider orthogonal to an axis of rotation of
the cross flow fan, the upper end protrusion of the rear
guider has an arcuate portion that circumscribes straight
line X perpendicular to a downstream surface of the rear
heat exchanger. When a contact point between straight
line X and the arcuate portion is defined as distal end
point B, distal end point B is positioned at a side of the
cross flow fan with respect to a center line of the upper
end protrusion, and when a diameter of the arcuate
portion is defined as D and a thickness of the upper
end protrusion is defined as T, D/T < 0.6 is satisfied.

[0008] Theairconditionerofthe presentdisclosure can
improve the air blowing performance by improving the
turbulence of the airflow flowing into the cross flow fan.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

Fig. 1 is a longitudinal sectional view of an air con-
ditioner according to a first exemplary embodiment
of the present disclosure.

Fig. 2is adiagramillustrating a longitudinal sectional
configuration near an upper end protrusion of the air
conditioner according to the first exemplary embodi-
ment.

Fig. 3 is a flowchart illustrating a flow of air near the
upper end protrusion of the air conditioner according
to the first exemplary embodiment.

Fig. 4Ais a diagram illustrating a change in blown air
volume ratio of the air conditioner with respect to D/T
and a shape of the upper end protrusion in the first
exemplary embodiment.

Fig. 4B is a graph representing the change in blown
air volume ratio of the air conditioner with respect to
D/T in the first exemplary embodiment.

Fig. 5Ais adiagramillustrating aninputchange ofthe
cross flow fan of the air conditioner with respect to
D/T and the shape of the upper end protrusion ac-
cording to the first exemplary embodiment.

Fig. 5B is a graph representing the input change of
the cross flow fan of the air conditioner with respect to
D/T in the first exemplary embodiment.

Fig.6is alongitudinal sectional view illustrating an air
conditioner according to PTL 1.

Fig. 7 isadiagramillustrating a longitudinal sectional
configuration near an upper end protrusion of the air
conditioner according to PTL 1.

Fig. 8 is a flowchart illustrating a flow of air near the
upper end protrusion of the air conditioner according
to PTL 1.
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DESCRIPTION OF EMBODIMENT

(Underlying knowledge and the like of present disclo-
sure)

[0010] At a time when the present inventors have
conceived the present disclosure, there has been a pro-
blem that, in the air conditioner, a surrounding airflow is
entrained to form a vortex flow upstream of the proximity
portion between the cross flow fan and the rear guider
and the blade passes through the vortex flow to generate
interference noise. The vortex flow is generated when a
reverse flow in a direction opposite to a rotation direction
of the cross flow fan is generated in a gap between the
cross flow fan and the rear guider, and the reverse flow
passes through the proximity portion between the cross
flow fan and the rear guider. As a solution to this problem,
there is a technique for suppressing noise by the upper
end protrusion provided from the proximity portion that
partitions upstream and downstream behind the cross
flow fan toward above the cross flow fan.

[0011] Here, PTL 1 will be described as an example of
the air conditioner of the related art with reference to Figs.
6 to 8. Fig. 6 is a longitudinal sectional view of air con-
ditioner 1 according to PTL 1. Fig. 7 is a diagram illustrat-
ing a longitudinal sectional configuration near upper end
protrusion 6b of air conditioner 1. Fig. 8 is a flowchart
illustrating a flow of air near upper end protrusion 6b of air
conditioner 1.

[0012] A structure of air conditioner 1 disclosed in PTL
1 will be described with reference to Fig. 6. Air conditioner
1 includes air blowing passage 4 that allows air outlet 2
and suction port 3 to communicate with each other. Air
conditioner 1 includes cross flow fan 5, rear guider 6, and
stabilizer 7 within air blowing passage 4, front heat ex-
changer 8 on afront side of cross flow fan 5, and rear heat
exchanger 9 on a rear side of cross flow fan 5. Cross flow
fan 5 includes a plurality of blades 5a. Rear guider 6
includes proximity portion 6a that faces cross flow fan 5
and is disposed to be in vicinity of cross flow fan 5 at a
predetermined distance. Cross flow fan 5 includes upper
end protrusion 6b further extending from proximity por-
tion 6a toward an upper side of rear heat exchanger 9.
[0013] Aflow of air of air conditioner 1 disclosed in PTL
1 will be described with reference to Fig. 7. Upper end
protrusion 6b includes upper end 6¢ of upper end protru-
sion 6b, surface 6d of upper end protrusion 6b facing rear
heat exchanger9, and surface 6e of upper end protrusion
6b facing cross flow fan 5. A suction airflow having
passed through a portion of rear heat exchanger 9 posi-
tioned below upper end 6¢ of upper end protrusion 6b
flows upward along surface 6d of upper end protrusion 6b
facing rear heat exchanger 9, swirls toward cross flow fan
5 near the upper end of upper end protrusion 6b, and
flows into cross flow fan 5. The suction airflow having
passed through a portion of rear heat exchanger 9 posi-
tioned above the upper end of upper end protrusion 6b
merges with the suction airflow having passed through
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rear heat exchanger 9 positioned below the upper end of
upper end protrusion 6b near the upper end of upper end
protrusion 6b, and flows into cross flow fan 5. A reverse
vortex rotating in a direction opposite to a rotation direc-
tion of cross flow fan 5 is generated in a space between
cross flow fan 5 and surface 6e of upper end protrusion 6b
facing cross flow fan 5. In air conditioner 1, the reverse
vortex is attached to surface 6e of upper end protrusion
6b facing cross flow fan 5, and a vortex center of the
reverse vortex s positioned upstream of proximity portion
6a. Thus, interference with blades 5a can be alleviated
and noise can be suppressed.

[0014] Next, the flow of air near upper end protrusion
6b of air conditioner 1 disclosed in PTL 1 will be described
with reference to Fig. 8. In Fig. 8, a solid line indicates a
streamline of the airflow, and a contour indicates an eddy
viscosity coefficient of the airflow. Upper end protrusion
6b has a uniform shape in a longitudinal direction parallel
to an axis of rotation of cross flow fan 5. A sectional shape
of the upper end of upper end protrusion 6b in a cross
section perpendicular to the axis of rotation of cross flow
fan 5 is formed by an arc tangent to the surface of upper
end protrusion 6b facing rear heat exchanger 9 and the
surface of upper end protrusion 6b facing cross flow fan 5.
The reverse vortex generated in the space between
cross flow fan 5 and the surface of upper end protrusion
6b facing cross flow fan 5 and rotating in the direction
opposite to the rotation direction of cross flow fan 5 flows
along the arc of upper end protrusion 6b toward the
surface of upper end protrusion 6b facing rear heat ex-
changer 9. The suction airflow having passed through
rear heat exchanger 9 positioned below the upper end of
upper end protrusion 6b flows upward along the surface
of upper end protrusion 6b facing rear heat exchanger 9,
and flows toward the surface of upper end protrusion 6b
facing cross flow fan 5 along the arc of upper end protru-
sion 6b. The reverse vortex and the suction airflow collide
with each other near the upper end of upper end protru-
sion 6b, become a turbulent airflow, and flow into cross
flow fan 5. When the airflow flows into cross flow fan 5,
since blade 5a crosses the turbulent airflow, a friction loss
may occur between blade 5a and the suction airflow on a
surface of blade 5a, or noise due to interference may
occur. In such a case, the inventors have found that there
is a problem that the air blowing performance of the air
conditioner is deteriorated, specifically, a blown air vo-
lume is reduced, the input power of the fan is increased,
ornoise cannotbe suppressed. The inventors have come
to construct the subject matter of the present disclosure
to solve the problem.

[0015] The present disclosure provides an air condi-
tioner capable of improving air blowing performance by
suppressing collision between a suction airflow having
passed through a rear heat exchanger and a reverse
vortex generated in a space between a cross flow fan and
a surface of an upper end protrusion facing the cross flow
fan and improving turbulence of an airflow flowing into the
cross flow fan.
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[0016] Hereinafter, an exemplary embodiment will be
described in detail with reference to the drawings. How-
ever, unnecessarily detailed description may be omitted.
Forexample, detailed descriptions of already well-known
matters and redundant descriptions of substantially iden-
tical configurations may be omitted. This is to avoid an
unnecessary redundancy in the following description and
to facilitate understanding of a person skilled in the art.
[0017] Note that, the accompanying drawings and the
following descriptions are only provided to facilitate a
person skilled in the art to fully understand the present
disclosure, and are notintended to limit the subject matter
as defined in the claims in any way.

(First exemplary embodiment)

[0018] Hereinafter, air conditioner 100 of a first exemp-
lary embodiment will be described with reference to Figs.
1 to 3. Fig. 1 is a longitudinal sectional view of air con-
ditioner 100 according to the first exemplary embodiment
of the present disclosure. Fig. 2 is a diagram illustrating a
longitudinal sectional configuration near upper end pro-
trusion 105b of air conditioner 100. Fig. 3 is a flowchart
illustrating a flow of air near upper end protrusion 105b of
air conditioner 100. Note that, in the present exemplary
embodiment, a left side in Fig. 1 is referred to as a front
side, and aright side in Fig. 1 is referred to as a rear side.

[1-1. Configuration]

[0019] As illustrated in Fig. 1, air conditioner 100 in-
cludes body casing 103 having suction port 101 and air
outlet 102, stabilizer 104, rear guider 105, cross flow fan
106, and heat exchanger 107.

[0020] Rearguider 105includes proximity portion 105a
and upper end protrusion 105b. Proximity portion 105a is
a portion that faces cross flow fan 106 and is disposed to
be in vicinity of cross flow fan 106 at a predetermined
distance. Upper end protrusion 105b is a portion extend-
ing upward from proximity portion 105a. Rear guider 105
is disposed between cross flow fan 106 and rear heat
exchanger 107b to be described later.

[0021] Cross flow fan 106 includes an axis of rotation
and a plurality of blades 106a disposed in a cylindrical
shape.

[0022] Heat exchanger 107 includes front heat ex-

changer 107a and rear heat exchanger 107b. Heat ex-
changer 107 may include an auxiliary heat exchanger.
Front heat exchanger 107a is disposed at a front side of
cross flow fan 106. Rear heat exchanger 107b is dis-
posed at arear side of cross flow fan 106. In a case where
the auxiliary heat exchanger is provided, the auxiliary
heat exchanger is disposed, for example, on a surface of
rear heat exchanger 107b opposite to a surface facing
cross flow fan 106 and rear heat exchanger 107b. In other
words, the auxiliary heat exchanger is disposed on a
surface of rear heat exchanger 107b upstream of air
flowing in from suction port 101 when the cross flow
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fan rotates.

[0023] Heat exchanger 107 includes a plurality of fins
107c and a plurality of heat transfer tubes 107d penetrat-
ing the plurality of fins 107c. Outer diameter Dt of each
heat transfer tube 107d is less than or equal to 5 mm, for
example, Dt = 5 mm in the present exemplary embodi-
ment.

[0024] Next, in Fig. 2, detailed shapes of proximity
portion 105a and upper end protrusion 105b of rear
guider 105 will be described. A point having a shortest
distance on proximity portion 105a to cross flow fan 106 is
defined as proximity point A. A straight line perpendicular
to a downstream surface of rear heat exchanger 107b is
defined as straight line X. Upper end protrusion 105b has
arcuate portion 105c circumscribing straightline X, and a
contact point between straight line X and arcuate portion
105c is defined as distal end point B. Distal end point B is
positioned at a side of cross flow fan 106 with respect to
center line W of the upper end protrusion. Upper end
protrusion 105b is configured to satisfy D/T < 0.6 when a
diameter of arcuate portion 105c is defined as D and a
thickness of upper end protrusion 105b is defined as T.
[0025] Here, in the present exemplary embodiment,
center line W of the upper end protrusion and thickness T
of upper end protrusion 105b are determined as follows.
A straight line connecting proximity point A and distal end
point B is defined as straightline Y, and a length of straight
line Y is defined as L. A point that is on straight line Y and
that satisfies K=0.25 X L when a distance from distal end
point B is defined as K is defined as point P. A point thatis
on surface 105f of upper end protrusion 105b facing cross
flow fan 106 and that is at a shortest distance from point P
to surface 105f of upper end protrusion 105b facing cross
flow fan 106 is defined as point Q. A point that is on
surface 105e of upper end protrusion 105b facing rear
heat exchanger 107b and that is at a shortest distance
from point Q to surface 105e of upper end protrusion
105b facing rear heat exchanger 107b is defined as point
R. Astraightline connecting point Q and point R is defined
as straight line Z. A straight line passing through a mid-
point of straight line Z and orthogonal to straight line Z is
defined as center line W of the upper end protrusion. A
length of line segment QR on straight line Z is defined as
thickness T of upper end protrusion 105b.

[0026] Upperend protrusion 105b has flat portion 105d
thatis tangent to arcuate portion 105c and faces rear heat
exchanger 107b. Upper end protrusion 105b is config-
ured to satisfy U/T < 1.0 when a length of flat portion 105d
is defined as U.

[1-2. Operation]

[0027] Hereinafter, an operation of air conditioner 100
having the above configuration will be described with
reference to Fig. 3.

[0028] In air conditioner 100, cross flow fan 106 ro-
tates, and thus, an indoor air is sucked into body casing
103 from suction port 101. The indoor air sucked into
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body casing 103 passes through front heat exchanger
107a and rear heat exchanger 107b, flows into cross flow
fan 106, and is blown out into an indoor space from air
outlet 102. Note that, in Figs. 1 to 3, cross flow fan 106
rotates clockwise.

[0029] A suction airflow having passed through a por-
tion of rear heat exchanger 107b positioned below an
upper end of upper end protrusion 105b due to the
rotation of cross flow fan 106 flows upward along surface
105e of upper end protrusion 105b facing rear heat
exchanger 107b, swirls toward cross flow fan 106 near
the upper end of upper end protrusion 105b, and flows
into cross flow fan 106. The suction airflow passing
through a portion of rear heat exchanger 107b positioned
above the upper end of upper end protrusion 105b
merges with the suction airflow passing through a portion
of rear heat exchanger 107b positioned below the upper
end of upper end protrusion 105b near the upper end of
upper end protrusion 105b, and flows into cross flow fan
106. In a space between cross flow fan 106 and upper
end protrusion 105b, a reverse vortex rotating in a direc-
tion opposite to a rotation direction of cross flow fan 106 is
generated. The reverse vortex adheres to surface 105f of
upper end protrusion 105b facing cross flow fan 106, and
a vortex center of the reverse vortex is positioned above
proximity portion 105a.

[0030] The suction airflow passing through the portion
of rear heat exchanger 107b positioned below the upper
end of upper end protrusion 105b flows upward along
surface 105e of upper end protrusion 105b facing rear
heat exchanger 107b and reaches flat portion 105d. The
suction airflow passing through the portion of rear heat
exchanger 107b positioned below the upper end of upper
end protrusion 105b peels off from surface 105e of upper
end protrusion 105b facing rear heat exchanger 107b at
connection point S between surface 105e of upper end
protrusion 105b facing rear heat exchanger 107b and flat
portion 105d by an inertial force of the suction airflow.
[0031] In the present exemplary embodiment, surface
105e of upper end protrusion 105b facing rear heat
exchanger 107b and flat portion 105d are not continuous,
and length U of flat portion 105d satisfies U/T < 1.0 with
respect to thickness T of upper end protrusion 105b.
Accordingly, the suction airflow peeling off from surface
105e of upper end protrusion 105b facing rear heat
exchanger 107b does not adhere to flat portion 105d
again and merges with the flow flowing into cross flow
fan 106.

[0032] The reverse vortex flows upward along surface
105f of upper end protrusion 105b facing cross flow fan
106 and reaches arcuate portion 105c. In the present
exemplary embodiment, in arcuate portion 105c¢, distal
end point B is positioned at the side of cross flow fan 106
with respect to center line W of upper end protrusion
105b, and diameter D of arcuate portion 105c satisfies
D/T < 0.6 with respect to thickness T of upper end protru-
sion 105b. As a result, the reverse vortex has a small
deflection radius and is steeply deflected when the re-
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verse vortex flows along arcuate portion 105c. However,
due to the inertial force of the reverse vortex, the reverse
vortex peels off from arcuate portion 105¢c and merges
with the flow flowing into cross flow fan 106. Since distal
end point B is positioned at the side of cross flow fan 106
with respect to center line W of upper end protrusion
105b, the reverse vortex peels off from arcuate portion
105c at a position close to cross flow fan 106 and merges
with the flow flowing into cross flow fan 106.

[0033] The improvement of the air blowing perfor-
mance with respect to a numerical value of D/T will be
described in detail with reference to Figs. 4A to 5B. Fig.
4Ais a diagram illustrating a change in blown air volume
ratio of air conditioner 100 with respectto D/Tand a shape
of upper end protrusion 105b. Fig. 4B is a graph repre-
senting the change in blown air volume ratio of air con-
ditioner 100 with respect to the D/T. Fig. 5A is a diagram
illustrating an input change (change in input power) of
cross flow fan 106 of air conditioner 100 with respect to
D/T and the shape of upper end protrusion 105b. Fig. 5B
is a graph representing the input change (change in input
power) of cross flow fan 106 of air conditioner 100 with
respect to D/T.

[0034] First, in Figs. 4A and 4B, an air volume change
with respect to D/T will be described. Figs. 4A and 4B
illustrate air volume ratios when the number of rotations
of cross flow fan 106 of air conditioner 100 per unit time is
set to the same number of rotations by using D/T by
numerical analysis as a parameter. Note that, regarding
the air volume ratioin Figs. 4A and 4B, an air volume ratio
when D/T=1.0issetto 100. In Fig. 4A, the value of D/T is
illustrated in an upper part, the air volume ratio is illu-
strated in a middle part, and the shape of upper end
protrusion 105b is illustrated in a lower part. In Fig. 4B,
a horizontal axis represents D/T, and a vertical axis
represents an air volume ratio with respect to D/T. As-
suming that D/T is decreased from 1t0 0.27, as illustrated
inFig. 4B, the air volume ratio rapidly increases when D/T
is between 1.0 and 0.6, and on the other hand, when D/T
becomes less than 0.6, the air volume ratio maintains a
substantially constant value. That is, the air volume ratio
is rapidly improved when D/T is between 1.0 and 0.6, and
the air volume ratio reaches an upper limit when D/T
reaches 0.6. Accordingly, it can be said that, when D/T is
less than 0.6, the air volume ratio is improved and the air
blowing performance is improved.

[0035] In Figs. 5A and 5B, the input change with re-
spect to D/T will be described. Figs. 5A and 5B illustrate
an input ratio when a volume of air blown out from air
conditioner 100 is set to the same blown air volume by
using D/T by numerical analysis as a parameter. Note
that, the input ratio in Figs. 5A and 5B is 100 when D/T =
1.0. In Fig. 5A, the value of D/T is illustrated in an upper
part, the input ratio is illustrated in a middle part, and the
shape of upper end protrusion 105b is illustrated in a
lower part. In Fig. 5B, a horizontal axis represents D/T,
and a vertical axis represents the input ratio. Assuming
that D/Tis decreased from 1.0t0 0.27, asillustrated in Fig.
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5B, the input ratio is maintained at a substantially con-
stant value when D/T is between 1.0 and 0.6, and the
input ratio is rapidly decreased when D/T is less than 0.6.
Thatis, it can be said that an effect of improving the input
ratio is small when D/T is between 1.0 and 0.6 and an
effect of improving the input ratio is exerted when the
value of D/T is less than 0.6 with 0.6 as a boundary. That
is, it can be said that, when D/T is less than 0.6, the input
ratio rapidly decreases and the air blowing performance
is improved. As illustrated in Fig. 5B, it is found that the
input ratio can be reduced by 0.5% at D/T = 0.5 as
compared with D/T = 1.0. Accordingly, it can be said that,
when D/Tis 0.5 or less, the input ratio is further improved,
and the air blowing performance is further improved.

[1-3. Effects and the like]

[0036] As described above, in the present exemplary
embodiment, air conditioner 100 includes body casing
103 having suction port 101 and air outlet 102, stabilizer
104, rear guider 105, cross flow fan 106, front heat
exchanger 107a, and rear heat exchanger 107b. Rear
guider 105 includes proximity portion 105a facing cross
flow fan 106 and approaching cross flow fan 106 with a
predetermined dimension (distance), and upper end pro-
trusion 105b extending upward from proximity portion
105a. Upper end protrusion 105b has arcuate portion
105¢, and distal end point B of arcuate portion 105c is
positioned at the side of cross flow fan 106 with respect to
center line W of upper end protrusion 105b. Upper end
protrusion 105b is configured to satisfy D/T < 0.6 when
the diameter of arcuate portion 105c is defined as D and
the thickness of upper end protrusion 105b is defined as
T.

[0037] Inarcuate portion 105c, since distal end point B
is positioned at the side of cross flow fan 106 with respect
to center line W of upper end protrusion 105b and D/T <
0.6 is satisfied, the generated reverse vortex has a small
deflection radius and is steeply deflected when the re-
verse vortex flows along arcuate portion 105¢c. However,
due to the inertial force of the reverse vortex, the reverse
vortex peels off from arcuate portion 105¢ and merges
with the flow flowing into cross flow fan 106. Since distal
end point B is positioned at the side of cross flow fan 106
with respect to center line W of upper end protrusion
105b, the reverse vortex peels off from arcuate portion
105c at a position close to cross flow fan 106 and merges
with the flow flowing into cross flow fan 106.

[0038] Accordingly,inairconditioner 100 of the present
exemplary embodiment, at the upper end of upper end
protrusion 105b, the flowing of the reverse vortex along
arcuate portion 105¢ of upper end protrusion 105b to-
ward surface 105e of upper end protrusion 105b facing
rear heat exchanger 107b is suppressed. Accordingly,
the occurrence of collision between the reverse vortex
and the suction airflow can be suppressed or alleviated.
Thus, the turbulence of the airflow flowing into cross flow
fan 106 is improved, and thus, the blown air volume of
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cross flow fan 106 can be increased. As aresult, the input
power to cross flow fan 106 can be reduced. The turbu-
lence of the airflow flowing into cross flow fan 106 is
improved, and thus, noise can be suppressed.

[0039] Preferably, upper end protrusion 105b has flat
portion 105d and is configured to satisfy U/T < 1.0 when
the length of flat portion 105d is defined as U. With this
configuration, surface 105e of upper end protrusion 105b
facing rear heat exchanger 107b and flat portion 105d are
connected not to be continuous. Accordingly, at connec-
tion point S between surface 105e of upper end protru-
sion 105b facing rear heat exchanger 107b and flat
portion 105d, the suction airflow passing through rear
heat exchanger 107b positioned below the upper end of
upper end protrusion 105b peels off from surface 105e of
upper end protrusion 105b facing rear heat exchanger
107b due to the inertial force of the suction airflow. Since
flat portion 105d is configured to satisfy U/T < 1.0, the
suction airflow peeling off from surface 105e of upperend
protrusion 105b facing rear heat exchanger 107b does
not adhere to flat portion 105d again and merges with the
flow flowing into cross flow fan 106.

[0040] Accordingly, air conditioner 100 can suppress
the suction airflow from flowing toward surface 105f of
upper end protrusion 105b facing cross flow fan 106
along arcuate portion 105¢c of upper end protrusion
105b at the upper end of upper end protrusion 105b,
and can suppress or alleviate the occurrence of the
collision with the reverse vortex. Thus, the turbulence
of the airflow flowing into cross flow fan 106 is improved,
and thus, the input power in cross flow fan 106 can be
reduced. As a result, the noise can be suppressed.
[0041] Asinthe presentexemplary embodiment, outer
diameter Dt of heat transfer tube 107d may be Dt=5 mm.
However, outer diameter Dt of heat transfer tube 107d
described in the present exemplary embodiment is
merely an example. Heat transfer tube 107d may satisfy
Dt <5 mm.

[0042] As described above, even in a case where air
conditioner 100 includes rear heat exchanger 107b in
which a pressure loss is reduced by setting outer dia-
meter Dt of heat transfer tube 107d to Dt = 5 mm, the
turbulence of the airflow flowing into cross flow fan 106 is
improved, and thus, the blown air volume in cross flow fan
106 can be increased. As a result, the input power of
cross flow fan 106 can be reduced. The turbulence of the
airflow flowing into cross flow fan 106 is improved, and
thus, noise can be suppressed.

[0043] Note that, the exemplary embodiment de-
scribed above is to exemplify the technique in the present
disclosure, and thus, various modifications, replace-
ments, additions, omissions, and the like can be made
in the scope of claims or in an equivalent scope of the
claims.

INDUSTRIAL APPLICABILITY

[0044] The present disclosure can improve the air
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blowing performance by suppressing or alleviating the
occurrence of the collision between the suction airflow
and the reverse vortex formed upstream of the proximity
portion of the rear guider and improving the turbulence of
the airflow flowing into the cross flow fan. Accordingly, it
can be suitably used for household air conditioning and
commercial air conditioning.

REFERENCE MARKS IN THE DRAWINGS

[0045]

100
101
102
103
104
105
105a
105b
105¢
105d
106
106a
107
107a
107b
107c
107d

Claims

air conditioner
suction port

air outlet

body casing
stabilizer

rear guider

proximity portion
upper end protrusion
arcuate portion

flat portion

cross flow fan

blade

heat exchanger
front heat exchanger
rear heat exchanger
fin

heat transfer tube

1. An air conditioner comprising:

a cross flow fan;

a stabilizer;

a rear guider;

afront heat exchanger that is disposed at a front
side of the cross flow fan; and

a rear heat exchanger that is disposed at a rear
side of the cross flow fan,

wherein

the rear guider includes

a proximity portion that faces the cross flow
fan, and is disposed to be in vicinity of the
cross flow fan at a predetermined distance,
and

an upper end protrusion that extends up-
ward from the proximity portion,

in sectional view of the rear guider orthogonal to
an axis of rotation of the cross flow fan,

the upper end protrusion of the rear guider has
an arcuate portion circumscribing a straight line
X perpendicular to a downstream surface of the
rear heat exchanger, and

when a contact point at which the arcuate por-
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tion circumscribes the straight line X is a distal
end point B, the distal end point B is positioned at
a side of the cross flow fan with respect to a
center line of the upper end protrusion, and
when a diameter of the arcuate portion is defined
as D and a thickness of the upper end protrusion
is defined as T, D/T < 0.6 is satisfied.

The air conditioneraccording to Claim 1, wherein D/T
< 0.5 is satisfied.

The air conditioner according to Claim 1 or 2, wherein

in the sectional view of the rear guider, the upper
end protrusion has a flat portion tangent to the
arcuate portion and facing the rear heat exchan-
ger, and
when alength of the flat portionis U, U/T <1.01is
satisfied.

4. The air conditioner according to any one of Claims 1
to 3, wherein

the rear heat exchanger includes a fin, and a
heat transfer tube penetrating through the fin,
and

an outer diameter Dt of the heat transfer tuber
satisfies Dt <5 mm.
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FIG. 2
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FIG. 5A
D/IT 0.27 0.45 0.64 0.82 1.0
INPUT
RATIO 98.6 99.3 99.8 99.7 100.0
105¢ 105¢ 105¢ 105¢ 105¢
/ 105d ﬂw /1 05d / /
S ».\\\ \ . \\ \K \\\\ ! N,
e N AN N NN
\,\\ . \\ \\ \ \\ \\ \ u.\\ n\\ \\\\ . .
105b 105b 105b 105b 105b
FIG. 5B
100.5
100.0 [ .
..... 0.y
INPUT  99.5 N
RATIO s
H 990 '
98.5 ¢
98.0

00 0.1 02 03 04 0506 07 08 09 10 11 1.2

DT [-]

12




EP 4 498 014 A1

13



EP 4 498 014 A1

FIG. 7

e
i %,

i
.

k‘\\k

g,

Y
i, ik
£

14



EP 4 498 014 A1

15



10

15

20

25

30

35

40

45

50

55

EP 4 498

INTERNATIONAL SEARCH REPORT

014 A1

International application No.

PCT/JP2023/009491

A. CLASSIFICATION OF SUBJECT MATTER

F24F 13/24(2006.01)i; F24F 1/0025(2019.01)i; FO4D 17/04(2006.01)i; FO4D 25/08(2006.01)i
FI.  F24F1/0025; F24F13/24; F04D17/04 D; FO4D25/08 302C

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

F24F13/24; F24F1/0025; FO4D17/04;F04D 25/08; F24F1/0007

Registered utility model specifications of Japan 1996-2023

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2023

Published registered utility model applications of Japan 1994-2023

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A JP 2001-90689 A (DAIKIN IND LTD) 03 April 2001 (2001-04-03) 1-4
paragraphs [0001], [0006], [0019]-[0027], fig. 1-9

A JP 8-61685 A (MATSUSHITA ELECTRIC IND CO LTD) 08 March 1996 (1996-03-08) 1-4
paragraphs [0017]-[0038], fig. 1-7

A JP 2000-291594 A (SHARP CORP) 17 October 2000 (2000-10-17) 1-4
entire text, all drawings

A JP 2014-20243 A (PANASONIC CORP) 03 February 2014 (2014-02-03) 1-4
entire text, all drawings

A WO 2014/050365 Al (DAIKIN IND LTD) 03 April 2014 (2014-04-03) 1-4
entire text, all drawings

DFuther documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered

to be of particular relevance

earlier application or patent but published on or after the international

filing date

document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of another citation or other

special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“p~ document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«x” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

«y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&" document member of the same patent family

Date of the actual completion of the international search

17 May 2023

Date of mailing of the international search report

30 May 2023

Name and mailing address of the ISA/JP
Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

16




10

15

20

25

30

35

40

45

50

55

EP 4 498 014 A1

INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/JP2023/009491
Patent document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) ¥ (day/month/year)

JP 2001-90689 A 03 April 2001 (Family: none)
JP 8-61685 A 08 March 1996 (Family: none)
JP 2000-291594 A 17 October 2000 (Family: none)
JpP 2014-20243 A 03 February 2014 (Family: none)
WO 2014/050365 Al 03 April 2014 JP 2014-70519
EP 2902632 Al

entire text, all drawings
CN 104662303

Form PCT/ISA/210 (patent family annex) (January 2015)

17




EP 4 498 014 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* JP 2001124362 A [0004]

18



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

