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SAME

(57) Disclosed is a cross-flow fan (30) including a fan
rotor (31) and a housing (32). The cross-flow fan (30)
has a blow-out path (F) defined by first and second ex-
tension wall portions (36b) and (37b), and two sidewalls
(38). The first extension wall portion (36b) continuously
extends from a tongue portion (36a) of the housing (32)
to the blow-out port (32b). The second extension wall
portion (37b) faces the first extension wall portion (36b).
The two sidewalls (38) are respectively provided at axial

ends of the fan rotor (31). The two sidewalls (38) are
formed such that the blow-out path (F) has a narrowed
portion (70) whose cross-sectional area decreases as its
cross-sectional shape changes from a rectangular shape
to a trapezoidal shape from an upstream side toward a
downstream side thereof, the trapezoidal shape having
a portion near the second extension wall portion (37b)
smaller in width than a portion near the first extension
wall portion (36b).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a cross-flow
fan and an indoor unit of an air conditioner including the
same.

BACKGROUND ART

[0002] A cross-flow fan has been used in an indoor unit
of an air conditioner (see, e.g., Patent Document 1 indi-
cated below).
[0003] The cross-flow fan includes a cylindrical fan ro-
tor which has a plurality of blades and rotates about a
center axis, and a housing having a suction port for suck-
ing the air and a blow-out port for blowing the air out, and
housing the fan rotor therein. In this cross-flow fan, the
fan rotor rotates about the center axis in the housing,
thereby allowing the air sucked into the housing through
the suction port to flow through the fan rotor toward the
blow-out port.

CITATION LIST

PATENT DOCUMENTS

[0004] [Patent Document 1] Japanese Unexamined
Patent Publication No. 2008-275231

SUMMARY OF THE INVENTION

TECHNICAL PROBLEM

[0005] In a blow-out path defined between a tongue
portion and blow-out port of the housing of the cross-flow
fan, blown air easily flows toward a wall portion (herein-
after referred to as a "first wall portion") which is contin-
uous from the tongue portion to the blow-out port. Thus,
the blown air does not flow much toward another wall
portion (hereinafter referred to as a "second wall portion")
facing the first wall portion, and the flow rate of the blown
air along the second wall portion becomes significantly
lower than that along the first wall portion. Therefore,
during a high-load operation, the blown air may be sep-
arated from the second wall portion to generate noise.
At both end portions of the blow-out path in contact with
sidewalls of the housing, the flow rate of the blown air
decreases as the blown air flows downstream due to fric-
tion with the side wall portions of the housing. Thus, when
the pressure loss of the air flow increases in the indoor
unit due to clogging of a filter or any other factors, the
blown air may hardly flow at the end portions of the blow-
out path near the blow-out port, and the air may reversely
flow toward the upstream of the blow-out path from the
end portions. In particular, at two corners of the second
wall portion near the blow-out port of the blow-out path,
no blown air flows, and the air significantly flows in a

reverse direction toward the upstream of the blow-out
path from the blow-out port. Such a reverse flow occurring
in the blow-out path causes surging.
[0006] In view of the foregoing background, it is there-
fore an object of the present invention to provide a cross-
flow fan which reduces noise and surging due to back-
flow, and an indoor unit of an air conditioner including
the same.

SOLUTION TO THE PROBLEM

[0007] A first aspect of the present disclosure is direct-
ed to a cross-flow fan including: a fan rotor (31) including
a plurality of blades (34) and rotating about a center axis
(X); and a housing (32) having a suction port (32a) for
sucking air and a blow-out port (32b) for blowing the air
out, and housing the fan rotor (31) therein, wherein the
housing (32) has a tongue portion (36a), a first wall por-
tion (36b), a second wall portion (37b), and two sidewalls
(38), the tongue portion (36a) being close to an outer
periphery of the fan rotor (31) and extending in an axial
direction of the fan rotor (31), the first wall portion (36b)
continuously extending from the tongue portion (36a) to
the blow-out port (32b), the second wall portion (37b)
facing the first wall portion (36b), the two sidewalls (38)
being respectively provided at axial ends of the fan rotor
(31) to define a blow-out path (F) between the first wall
portion (36b) and the second wall portion (37b), and the
two sidewalls (38) are formed such that the blow-out path
(F) has a narrowed portion (70) whose cross-sectional
area decreases as its cross-sectional shape changes
from a rectangular shape to a trapezoidal shape from an
upstream side toward a downstream side thereof, the
trapezoidal shape having a portion near the second wall
portion (37b) smaller in width than a portion near the first
wall portion (36b).
[0008] According to the first aspect of the present dis-
closure, the blow-out path (F) of the cross-flow fan (30)
is provided with the narrowed portion (70) whose the
cross-sectional area decreases as its cross-sectional
shape changes from a rectangular shape to a trapezoidal
shape having a portion near the second wall portion (37b)
smaller in width than a portion near the first wall portion
(36b). Therefore, when the blown air that has flowed into
the blow-out path (F) passes through the narrowed por-
tion (70), the flow is gradually contracted. In particular,
the width of a portion of the narrowed portion (70) near
the second wall portion (37b), where the blown air does
not easily flow, gradually decreases as it extends from
the upstream side to the downstream side. Thus, when
the blown air that has flowed into the blow-out path (F)
passes through the narrowed portion (70), the flow of the
blown air near the second wall portion (37b) is gradually
contracted.
[0009] However, unlike the configuration described
above, when the cross-sectional area of a downstream
portion of the blow-out path (F) is not reduced, the flow
rate of the blown air decreases due to friction with the
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two sidewalls (38) at the end portions of the blow-out
path (F), and the blown air may hardly flow at the end
portions of the blow-out path (F) near the blow-out port
(32b) of the blow-out path (F).
[0010] In the first aspect of the present disclosure, the
flow of the blown air is gradually contracted by the nar-
rowed portion (70). This can reduce the decrease in the
flow rate of the blown air at the end portions of the blow-
out path (F) near the blow-out port (32b). In particular,
the width of the portion of the narrowed portion (70) near
the second wall portion (37b), where the blown air does
not easily flow, gradually decreases as it extends from
the upstream side to the downstream side. This can re-
duce the decrease in the flow rate of the blown air near
the second wall portion (37), where the flow rate of the
blown air is significantly lower than that near the first wall
portion (36b) in the downstream side of the blow-out path
(F).
[0011] A second aspect of the present disclosure is
directed to a cross-flow fan including: a fan rotor (31)
including a plurality of blades (34) and rotating about a
center axis (X); and a housing (32) having a suction port
(32a) for sucking air and a blow-out port (32b) for blowing
the air out, and housing the fan rotor (31) therein, wherein
the housing (32) has a tongue portion (36a), a first wall
portion (36b), a second wall portion (37b), and two side-
walls (38), the tongue portion (36a) being close to an
outer periphery of the fan rotor (31) and extending in an
axial direction of the fan rotor (31), the first wall portion
(36b) continuously extending from the tongue portion
(36a) to the blow-out port (32b), the second wall portion
(37b) facing the first wall portion (36b), the two sidewalls
(38) being respectively provided at axial ends of the fan
rotor (31) to define a blow-out path (F) between the first
wall portion (36b) and the second wall portion (37b), and
the blow-out path (F) has a narrowed portion (70) whose
cross-sectional area decreases as a distance between
the first wall portion (36b) and the second wall portion
(37b) decreases from an upstream side toward a down-
stream side thereof
[0012] According to the second aspect of the present
disclosure, the blow-out path (F) of the cross-flow fan
(30) is provided with the narrowed portion (70) whose
cross-sectional area decreases as the distance between
the first wall portion (36b) and the second wall portion
(37b) decreases from the upstream side toward the
downstream side. Therefore, when the blown air that has
flowed into the blow-out path (F) passes through the nar-
rowed portion (70), the flow is gradually contracted. This
can reduce the decrease in the flow rate of the blown air
in the downstream side of the blow-out path (F).
[0013] A third aspect of the present disclosure is an
embodiment of the first aspect. In the third aspect, a dis-
tance between the first wall portion (36b) and the second
wall portion (37b) decreases in the narrowed portion (70)
from the upstream side toward the downstream side.
[0014] According to the third aspect of the present dis-
closure, in the narrowed portion (70), the distance be-

tween the first wall portion (36b) and the second wall
portion (37b) decreases from the upstream side toward
the downstream side, thereby reducing the cross-sec-
tional area of the blow-out path (F). Therefore, when the
blown air that has flowed into the blow-out path (F) pass-
es through the narrowed portion (70), the flow is gradually
contracted. This can further reduce the decrease in the
flow rate of the blown air in the downstream side of the
blow-out path (F).
[0015] A fourth aspect of the present disclosure is an
embodiment of the first or third aspect. In the fourth as-
pect, portions of inner wall surfaces of the two sidewalls
(38) are configured as inclined surfaces (38a) to form the
narrowed portion (70), the inclined surfaces (38a) being
inclined further inward of the blow-out path (F) as the
sidewalls (38) extend toward the second wall portion
(37b), and the inclined surfaces (38a) are formed as
curved surfaces recessed toward an outside of the blow-
out path (F).
[0016] According to the fourth aspect of the present
disclosure, portions of the inner wall surfaces of the two
sidewalls (38) are configured as the inclined surfaces
(38a) to form the narrowed portion (70), the inclined sur-
faces (38a) being inclined further inward of the blow-out
path (F) as they extend toward the second wall portion
(37b). The inclined surfaces (38a) are formed as curved
surfaces which are recessed toward the outside of the
blow-out path (F). Since the inclined surfaces (38a) form-
ing the narrowed portion are formed as the curved sur-
faces recessed toward the outside of the blow-out path
(F), the inclined surfaces (38a) and the other portions are
smoothly continuous with each other in the blow-out path
(F).
[0017] A fifth aspect of the present disclosure is an
embodiment of any one of the first to fourth aspects. In
the fifth aspect, the narrowed portion (70) has a length
equal to or more than half a length of the blow-out path
(F).
[0018] According to the fifth aspect of the present dis-
closure, the narrowed portion (70) is elongated in the
blow-out path (F).
[0019] A sixth aspect of the present disclosure is di-
rected to an indoor unit of an air conditioner adjusting a
temperature of indoor air, the indoor unit including: the
cross-flow fan (30) of any one of the first to fifth aspects;
and a heat exchanger (40) provided on an upstream side
of the cross-flow fan (30) in a direction of an air flow to
exchange heat between a refrigerant and air flowing
through the heat exchanger (40).
[0020] In the sixth aspect of the present disclosure, the
air sent through the cross-flow fan (30) passes through
the heat exchanger (40), and exchanges heat with a re-
frigerant. The air that has exchanged heat is sucked into
the cross-flow fan (30) and is blown out toward the inside
of the room.
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ADVANTAGES OF THE INVENTION

[0021] According to the first aspect of the present dis-
closure, the blow-out path (F) of the cross-flow fan (30)
is provided with the narrowed portion (70) whose cross-
sectional area decreases as its cross-sectional shape
changes from a rectangular shape to a trapezoidal shape
having a portion near the second wall portion (37b) small-
er in width than a portion near the first wall portion (36b).
In the narrowed portion (70), the shapes of the two side-
walls (38) change, and the portion of the narrowed portion
(70) near the second wall portion (37b), where the blown
air does not flow easily, gradually decreases in width from
the upstream side toward the downstream side, thereby
reducing the cross-sectional area of the path. Therefore,
when the blown air that has flowed into the blow-out path
(F) passes through the narrowed portion (70), the flow is
contracted. In particular, in the narrowed portion (70), the
flow of the blown air that has entered the blow-out path
(F) is gradually contracted near the second extension
wall portion (37b). The narrowed portion (70) formed in
the blow-out path (F) in this way reduces the decrease
in the flow rate of the blown air at the end portions of the
blow-out path (F). That is, according to the first aspect
of the present disclosure, with the narrowed portion (70)
formed in the blow-out path (F), a portion where the blown
air cannot flow or flows at a very low flow rate no longer
exists in the blow-out path (F), and the flow of the blown
air can be formed even at the end portions of the blow-
out path (F) near the blow-out port (32b). The cross-flow
fan (30) configured in this way can reduce the possibility
of the separation of the blown air from the second wall
portion (37b) during the high-load operation, thereby re-
ducing the noise, and can reduce the possibility of the
backflow near the blow-out port (32b) of the blow-out
path (F) to avoid surging.
[0022] According to the second aspect of the present
disclosure, the blow-out path (F) of the cross-flow fan
(30) is provided with the narrowed portion (70) whose
cross-sectional area decreases as the distance between
the first wall portion (36b) and the second wall portion
(37b) decreases from the upstream side toward the
downstream side. Therefore, when the air that has flowed
into the blow-out path (F) passes through the narrowed
portion (70), the flow is gradually contracted. The nar-
rowed portion (70) formed in the blow-out path (F) in this
way reduces the decrease in the flow rate of the blown
air in the downstream side of the blow-out path (F). That
is, according to the second aspect of the present disclo-
sure, with the narrowed portion (70) formed in the blow-
out path (F), a portion where the blown air cannot flow
or flows at a very low flow rate no longer exists in the
blow-out path (F), and the flow of the blown air can be
formed even at the end portions of the blow-out path (F)
near the blow-out port (32b). The cross-flow fan (30) con-
figured in this way can reduce the possibility of the sep-
aration of the blown air from the second wall portion (37b)
during the high-load operation, thereby reducing the

noise, and can reduce the possibility of the backflow near
the blow-out port (32b) of the blow-out path (F) to avoid
surging.
[0023] Further, according to the third aspect of the
present disclosure, the distance between the first wall
portion (36b) and the second wall portion (37b) decreas-
es from the upstream side toward the downstream side
in the narrowed portion (70) of the blow-out path (F). This
configuration makes it possible to further reduce the de-
crease in the flow rate of the blown air in the downstream
side of the blow-out path (F), and thus, the noise and the
surging caused by the backflow can further be reduced.
[0024] According to the fourth aspect of the present
disclosure, portions of the inner wall surfaces of the two
sidewalls (38) are configured as the inclined surfaces
(38a) to form the narrowed portion (70), the inclined sur-
faces (38a) being inclined further inward of the blow-out
path (F) as they extend toward the second wall portion
(37b). The inclined surfaces (38a) are formed as curved
surfaces which are recessed toward the outside of the
blow-out path (F). This configuration allows the inclined
surfaces (38a) and the other portions to be smoothly con-
tinuous with each other in the blow-out path (F). There-
fore, the narrowed portion (70), if provided in the blow-
out path (F), does not serve as a resistance to the flow
of the blown air, and the noise and the backflow in the
blow-out path can be reduced without obstructing the flow
of the blown air.
[0025] According to the fifth aspect of the present dis-
closure, the narrowed portion (70) is elongated to have
a length equal to or greater than half the length of the
blow-out path (F). This can gradually reduce the width of
the blow-out path (F) as it extends from the upstream
side to the downstream side. Specifically, without provid-
ing a projection for narrowing the blow-out path (F) in the
blow-out path (F), the cross-sectional shape of the blow-
out path (F) can be gradually changed to gradually reduce
the cross-sectional area of the blow-out path (F), thereby
smoothly narrowing the blow-out path (F). Since this nar-
rowed portion (70) does not serve as a resistance to the
flow of the blown air, it is possible to reduce the noise
and the backflow in the blow-out path (F) without ob-
structing the flow of the blown air.
[0026] Further, according to the sixth aspect, the cross-
flow fan (30) with reduced noise and backflow can be
applied to the indoor unit (10) of the air conditioner. This
can provide the indoor unit (10) with less noise.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

FIG. 1 is a sectional side view showing a state in
which an indoor unit of an air conditioner according
to a first embodiment of the present invention is in-
stalled.
FIG. 2 is a sectional side view of the indoor unit of
the air conditioner according to the first embodiment
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of the present invention.
FIG. 3 is a perspective view showing, in an enlarged
scale, a fan rotor of a cross-flow fan according to the
first embodiment of the present invention.
FIG. 4 is a sectional side view of a housing of the
cross-flow fan according to the first embodiment of
the present invention.
FIG. 5 is a cross-sectional view of the cross-flow fan
viewed along arrows V-V shown in FIG. 2.
FIG. 6 is a cross-sectional view of the cross-flow fan
viewed along arrows VI-VI shown in FIG. 2.
FIG. 7 is a cross-sectional view of the cross-flow fan
viewed along arrows VII-VII shown in FIG. 2.
FIG. 8 is a cross-sectional view of the cross-flow fan
viewed along arrows VIII-VIII shown in FIG. 2.
FIG. 9 is a sectional side view of an indoor unit of an
air conditioner according to a second embodiment
of the present invention.
FIG. 10 is a cross-sectional view of the cross-flow
fan viewed along arrows X-X shown in FIG. 9.
FIG. 11 is a cross-sectional view of the cross-flow
fan viewed along arrows XI-XI shown in FIG. 9.
FIG. 12 is a cross-sectional view of the cross-flow
fan viewed along arrows XII-XII shown in FIG. 9.
FIG. 13 is a cross-sectional view of the cross-flow
fan viewed along arrows XIII-XIII shown in FIG. 9.
FIG. 14 is a sectional side view of an indoor unit of
an air conditioner according to a third embodiment
of the present invention.

DESCRIPTION OF EMBODIMENTS

[0028] An indoor unit of an air conditioner according to
an embodiment of the present invention will be described
with reference to the drawings. The embodiments de-
scribed below are merely exemplary ones in nature, and
are not intended to limit the scope, applications, or use
of the invention.
[0029] <<First Embodiment of the Invention>>
[0030] As shown in FIG. 1, an indoor unit (10) is in-
stalled in a clipped ceiling (1) whose ceiling surface is
lowered from a main ceiling by one step. The indoor unit
(10) includes a casing (20), a cross-flow fan (30), a heat
exchanger (40), a drain pan (50), and an electric com-
ponent box (60). The cross-flow fan (30), the heat ex-
changer (40), the drain pan (50), and the electric com-
ponent box (60) are installed in the casing (20).
[0031] The casing (20) is formed as a box body having
a substantially rectangular parallelepiped shape. Specif-
ically, in FIG. 1, the casing (20) is configured as a thin,
longitudinally elongated box body having a greater di-
mension in a longitudinal direction (a direction perpen-
dicular to the paper plane) than a dimension in a hori-
zontal direction (a lateral direction), and a height smaller
than the horizontal dimension when viewed in plan. The
casing (20) has an inflow port (21) at one side thereof in
the horizontal direction (right side in FIG. 1), and an out-
flow port (22) at the other side (left side in Fig. 1). A suction

duct (2) has one end which is opened in an indoor space
(S), and the other end connected to the inflow port (21).
The outflow port (22) is formed like a duct, and penetrates
a side surface (1a) of the clipped ceiling (1) to commu-
nicate with the indoor space (S).
[0032] The cross-flow fan (30) has a fan rotor (impeller)
(31), a housing (32), and a motor (not shown). The cross-
flow fan (30) is elongated in the longitudinal direction.
Details of the cross-flow fan (30) will be described later.
[0033] The heat exchanger (40) is provided in the cas-
ing (20) on the suction side of the cross-flow fan (30).
The heat exchanger (40) has three heat exchange sec-
tions, namely, first to third heat exchange sections (41
to 43). Just like the cross-flow fan (30), the first to third
heat exchange sections (41 to 43) are elongated in the
longitudinal direction. The first to third heat exchange
sections (41 to 43) are arranged at different angles to
surround the suction side of the cross-flow fan (30).
[0034] The drain pan (50) is provided below the heat
exchanger (40) in the casing (20) to receive condensation
water generated on the surface of the heat exchanger
(40). When viewed in plan, the drain pan (50) has a lon-
gitudinal dimension and a horizontal dimension which
are greater than the associated dimensions of the heat
exchanger (40), and has an outer peripheral portion
which is raised upward to form an outer peripheral wall
blocking the received condensation water from overflow-
ing. The drain pan (50) is mounted on a bottom plate of
the casing (20). The condensation water received by the
drain pan (50) is discharged to the outside via a drain
hose (not shown).
[0035] The electric component box (60) is provided on
an end portion of the bottom plate near the inflow port
(21) in the horizontal direction in which the inflow port
(21) and the outflow port (22) of the casing (20) face each
other. Specifically, the electric component box (60) is dis-
posed upstream, in the direction of the air flow formed in
the casing (20), of the heat exchanger (40) on which the
condensation water is generated and the drain pan (50)
which receives the condensation water. The electric com-
ponent box (60) is spaced apart from the outer peripheral
wall of the drain pan (50), and has a smaller height than
the drain pan (50).

<Cross-Flow Fan>

[0036] As described above, the cross-flow fan (30) in-
cludes the fan rotor (impeller) (31), the housing (32), and
the motor (not shown).

[Fan Rotor]

[0037] As shown in FIGS. 2 and 3, the fan rotor (31)
includes ten disc-shaped partition plates (33), multiple
blades (34), and two shafts (35). The ten partition plates
(33) are spaced apart from one another with their centers
arranged on the same straight line. Note that this straight
line connecting the centers serves as a center axis (ro-
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tation axis) (X) of the fan rotor (31). The two shafts (35)
are formed to respectively project outward from the cent-
ers of two outermost ones of the ten partition plates (33).
One of the two shafts (35) is rotatably supported by a
sidewall (38) of the housing (32), which will be described
later, and the other shaft (35) is connected to the motor
(not shown).
[0038] The multiple blades (34) are provided on outer
peripheral portions of each pair of the ten partition plates
(33) facing each other to extend between the pair of the
partition plates (33). The multiple blades (34) are circum-
ferentially spaced apart from one another. Further, each
of the blades (34) is curved so as to bulge in the direction
opposite to the rotation direction (direction indicated by
the arrow in FIG. 2) in the circumferential direction of the
fan rotor (31), and is arranged to be inclined such that
an inner portion thereof in the radial direction of the fan
rotor (31) is shifted toward the direction opposite to the
rotation direction in the circumferential direction with re-
spect to an outer portion thereof.
[0039] In this configuration of the first embodiment, the
fan rotor (31) is formed such that nine sets of a pair of
partition plates (33) facing each other and a plurality of
blades (34) connecting the outer peripheral portions of
the pair of partition plates (33) are sequentially arranged
in an axial direction.

[Housing]

[0040] As shown in FIGS. 2 and 4, the housing (32)
has a suction port (32a) for sucking the air and a blow-
out port (32b) for blowing the air out, and is formed into
a box-like shape so that the fan rotor (31) is housed there-
in. The housing (32) includes a first guide (36) provided
below the fan rotor (31), a second guide (37) provided
above the fan rotor (31), and two sidewalls (38) respec-
tively provided at axial ends of the fan rotor (31).
[0041] The first guide (36) is located below the center
axis (X) of the fan rotor (31) and closer to the blow-out
port (32b) than the center axis (X), and elongated in the
axial direction of the fan rotor (31). The first guide (36)
has a tongue portion (36a), a first extension wall portion
(first wall portion) (36b), and a sealing portion (36c).
[0042] The tongue portion (36a) is close to, and faces,
a portion of the fan rotor (31) below the center axis (X)
of the fan rotor (31) and closer to the blow-out port (32b)
than the center axis (X), and elongated in the axial direc-
tion of the fan rotor (31). A lower end of the tongue portion
(36a) forms the suction port (32a).
[0043] The first extension wall portion (36b) is contin-
uous with an upper end of the tongue portion (36a), and
is bent substantially in an L-shape from the upper end of
the tongue portion (36a). The first extension wall portion
(36b) extends obliquely downward from the upper end
of the tongue portion (36a) to reach the blow-out port
(32b). That is, a lower end of the first extension wall por-
tion (36b) forms the blow-out port (32b).
[0044] The sealing portion (36c) extends substantially

parallel to the tongue portion (36a) from a lower surface
of the first extension wall portion (36b). A lower end of
the sealing portion (36c) abuts on the first heat exchange
section (41) to seal the gap between the suction port
(32a) and the heat exchanger (40) so that the air that has
flowed into the casing (20) is blocked from bypassing the
heat exchanger (40) and being sucked into the fan (30).
[0045] The second guide (37) is elongated in the axial
direction of the fan rotor (31) above the center axis (X)
of the fan rotor (31), and covers a large area of an outer
peripheral surface of the fan rotor (31) from above. The
second guide (37) has a scroll wall portion (37a), a sec-
ond extension wall portion (second wall portion) (37b),
and a sealing portion (37c).
[0046] The scroll wall portion (37a) is a wall portion
formed in a spiral shape except for a one end portion
thereof, and elongated in the axial direction of the fan
rotor (31) above the center axis (X) of the fan rotor (31)
to cover the outer peripheral surface of the fan rotor (31).
One end of the scroll wall portion (37a) on the suction
side (right side in FIG. 2) defines the suction port (32a),
and the one end portion of the scroll wall portion (37a)
including the suction port (32a) is formed to approach
the fan rotor (31) as it extends from the upstream side to
the downstream side. The scroll wall portion (37a) is
formed to be away from the fan rotor (31) as it extends
toward the downstream side (toward the blow-out port
(32b)) from a portion thereof closest to the fan rotor (31).
The scroll wall portion (37a) extends to a position imme-
diately above an upper end portion of the tongue portion
(36a). In addition, the portion of the scroll wall portion
(37a) closest to the fan rotor (31) is positioned across
the center axis (X) of the fan rotor (31) from a portion of
the tongue portion (36a) closest to the fan rotor (31).
[0047] The second extension wall portion (37b) is
formed to be smoothly continuous with the scroll wall
portion (37a) at a position directly above the upper end
portion of the tongue portion (37a). The second extension
wall portion (37b) extends to face the first extension wall
portion (36b) to reach the blow-out port (32b). That is, a
lower end of the second extension wall portion (37b) de-
fines the blow-out port (32b).
[0048] The sealing portion (37c) extends obliquely up-
ward from an upper surface of the one end portion of the
scroll wall portion (37a) toward a top panel of the casing
(20). A lower surface of the sealing portion (37c) abuts
on the third heat exchange section (43) to seal the gap
between the suction port (32a) and the heat exchanger
(40) so that the air that has flowed into the casing (20)
through the inflow port (21) is blocked from bypassing
the heat exchanger (40) and being sucked into the fan
(30).
[0049] The two sidewalls (38) are respectively provid-
ed at axial ends of the fan rotor (31). Each of the two
sidewalls (38) has a lower end portion extending along
an upper end surface of the heat exchanger (40), and an
upper end portion corresponding to an upper end portion
of the scroll wall portion (37a). Each of the two sidewalls
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(38) has an insertion hole through which an associated
one of the shafts (35) of the fan rotor (31) is inserted. The
two sidewalls (38) form an air flow path through which
the air flows from the suction port (32a) toward the blow-
out port (32b) between the first guide (36) and the second
guide (37). In addition, the two sidewalls (38) form a blow-
out path (F) for guiding the air blown from the fan rotor
(31) to the blow-out port (32b) between the first extension
wall portion (36b) of the first guide (36) and the second
extension wall portion (37b) of the second guide (37).
Each of the two sidewalls (38) has an inclined surface
(38a) which is inclined inwardly to provide the blow-out
path (F) with a narrowed portion (70) which will be de-
scribed later.
[0050] As shown in FIG. 4, in the first embodiment, the
housing (32) has two portions, namely, a lower housing
(32A) and an upper housing (32B). The first guide (36)
is formed in the lower housing (32A), and the second
guide (37) is formed in the upper housing (32B). The two
sidewalls (38) are each divided into lower and upper por-
tions. The lower portion is formed in the lower housing
(32A), and the upper portion is formed in the upper hous-
ing (32B).

[Blow-Out Path]

[0051] As described above, the blow-out path (F) is
defined in the housing (32) by the first extension wall
portion (36b) of the first guide (36) and the second ex-
tension wall portion (37b) of the second guide (37) facing
each other and the two sidewalls (38). Further, the blow-
out path (F) has the narrowed portion (70) having a cross-
sectional shape changing from a rectangular shape to a
trapezoidal shape, and a cross-sectional area decreas-
ing, from the upstream side to the downstream side of
the blow-out path (F). Note that the trapezoidal shape
includes a shape in which sides connecting the top and
the bottom are not linear but curved.
[0052] The narrowed portion (70) is formed to have a
length equal to or more than half the length of the blow-
out path (F) (the length of each of the first extension wall
portion (36b) and the second extension wall portion
(37b)). In the first embodiment, the narrowed portion (70)
is formed to occupy most of the blow-out path (F) except
for an upstream portion thereof.
[0053] The narrowed portion (70) is configured so that
its cross-sectional shape changes as the shapes of the
two sidewalls (38) change from the upstream side to the
downstream side. Specifically, portions of inner wall sur-
faces of the two sidewalls (38) facing the inside of the
blow-out path (F) are formed as inclined surfaces (38a)
which are positioned further inward of the blow-out path
(F) as they come closer to the second extension wall
portion (37b). The inclined surfaces (38a) are each
formed so that the ratio of the inclined surface (38a) to
the inner wall surface of an associated one of the two
sidewalls (38) increases as they extend from the up-
stream side to the downstream side of the blow-out path

(F). Specifically, at the upstream side of the narrowed
portion (70), only an upper portion of the inner wall sur-
face of each of the two sidewalls (38) is formed as the
inclined surface (38a), while at the downstream side of
the narrowed portion (70), most portion of the inner wall
surface of each of the two sidewalls (38) ranging from
the upper portion to lower portion thereof is formed as
the inclined surface (38). As described above, in the nar-
rowed portion (70), the two sidewalls (38) change in the
shape as they extend from the upstream side to the down-
stream side. Thus, the cross-sectional shape of the nar-
rowed portion (70) changes from the rectangular shape
to the trapezoidal shape from the upstream side to the
downstream side of the narrowed portion (70).
[0054] The change in the cross-sectional shape of the
narrowed portion (70) will be described with reference to
FIG. 2 and FIGS. 5 to 8. FIGS. 5 to 8 show cross sections
of the blow-out path (F) taken along planes parallel to
the blow-out port (32b). FIG. 5 shows a cross section of
the starting end (most upstream end) of the narrowed
portion (70) taken at a first position, FIG. 6 shows a cross
section of the narrowed portion (70) taken at a second
position downstream of the first position, FIG. 7 shows a
cross section of the narrowed portion (70) taken at a third
position downstream of the second position, and FIG. 8
shows a cross section of the terminal end (most down-
stream end) of the narrowed portion (70) taken at a fourth
position, i.e., a cross section at the blow-out port (32b).
[0055] As shown in FIGS. 2 and 5, at the most up-
stream first position of the narrowed portion (70), each
of the inner wall surfaces of the two sidewalls (38) has
no inclined surface (38a), and extends straight in the ver-
tical direction. Therefore, the cross-sectional shape of
the blow-out path (F) at the first position is rectangular
(see the dotted area in FIG. 5).
[0056] As shown in FIGS. 2 and 6, at the second po-
sition downstream of the first position of the narrowed
portion (70), portions of the inner wall surfaces of the two
sidewalls (38) near the second extension wall portion
(37b) are configured as the inclined surfaces (38a) which
are located further inward of the narrowed portion (70)
as they come closer to the second extension wall portion
(37b). Therefore, at the second position, the blow-out
path (F) has a substantially hexagonal cross-sectional
shape similar to a rectangular shape (see the dotted area
in FIG. 6).
[0057] As shown in FIGS. 2 and 7, at the third position
further downstream of the second position of the nar-
rowed portion (70), most portions of the inner wall sur-
faces of the two sidewalls (38) except for portions thereof
near the first extension wall portion (36b) are configured
as the inclined surfaces (38a) which are located further
inward of the narrowed portion (70) as they come closer
to the second extension wall portion (37b). Therefore, at
the third position, the blow-out path (F) has a substantially
hexagonal cross-sectional shape similar to a trapezoidal
shape (see the dotted area in FIG. 7).
[0058] As shown in FIGS. 2 and 8, at the most down-
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stream fourth position of the narrowed portion (70), the
inner wall surfaces of the two sidewalls (38) are entirely
configured as the inclined surfaces (38a) which are lo-
cated further inward of the narrowed portion (70) as they
come closer to the second extension wall portion (37b).
Therefore, at the fourth position, the blow-out path (F)
has a trapezoidal cross-sectional shape (see the dotted
area in FIG. 8).
[0059] As shown in FIGS. 5 to 8, in the first embodi-
ment, the inclined surfaces (38a) are formed as curved
surfaces which are recessed toward the outside of the
blow-out path (F). This allows the inclined surfaces (38a)
and other portions of the blow-out path (F) to be smoothly
continuous with each other.
[0060] Further, as shown in FIGS. 5 to 8, at each of
the first to fourth positions of the narrowed portion (70),
the first extension wall portion (36b) and the second ex-
tension wall portion (37b) are parallel to each other. The
first extension wall portion (36b) and the second exten-
sion wall portion (37b) in the narrowed portion (70) are
formed to have a distance therebetween decreasing from
the upstream side to the downstream side of the nar-
rowed portion (70) (from the first position shown in FIG.
5 toward the fourth position shown in FIG. 8). Specifically,
in the narrowed portion (70), the first extension wall por-
tion (36b) and the second extension wall portion (37b)
approach each other as they extend from the upstream
side to the downstream side.
[0061] Specifically, the first extension wall portion
(36b) and the second extension wall portion (37b) are
formed to satisfy the expression H1 > H2 > H3 > H4,
where H1 is the distance between the first and second
extension wall portions (36b) and (37b) at the first position
shown in FIG. 5, H2 is the distance between the first and
second extension wall portions (36b) and (37b) at the
second position shown in FIG. 6, H3 is the distance be-
tween the first and second extension wall portions (36b)
and (37b) at the third position shown in FIG. 7, and H4
is the distance between the first and second extension
wall portions (36b) and (37b) at the fourth position shown
in FIG. 8.
[0062] Assuming that the distance between the first
and second extension wall portions (36b) and (37b) at
the starting end (the upstream ends of the first and sec-
ond extension wall portions (36b) and (37b)) of the blow-
out path (F) is H0 as shown in FIG. 2, H0 is substantially
equal to H1 and is greater than H4. That is, in the first
embodiment, H4 / H0 < 1 is satisfied.
[0063] In this way, the narrowed portion (70) has the
cross-sectional shape changing from a rectangular
shape to a trapezoidal shape from the upstream side to
the downstream side, and the distance between the first
and second extension wall portions (36b) and (37b) grad-
ually decreases. Thus, the cross-sectional area of the
blow-out path (F) gradually decreases. As a result, when
the blown air that has flowed into the blow-out path (F)
passes through the narrowed portion (70), the flow is
gradually contracted, and the blown air flows to every

part of the blow-out path (F) even on the downstream
side.

-Operation-

[0064] In the indoor unit (10) of the air conditioner, an
air flow directed from the inflow port (21) to the outflow
port (22) is formed in the casing (20) when the fan (30)
is activated. This causes the air in the indoor space (S)
to flow into the casing (20) via the suction duct (2). The
air that has flowed into the casing (20) through the inflow
port (21) exchanges heat with the refrigerant when pass-
ing through the heat exchanger (40), and has its temper-
ature adjusted (heated or cooled). The air having its tem-
perature adjusted is sucked into the fan (30), flows
through an air flow path formed in the housing (32), and
is blown out of the blow-out port (32b). The air blown out
of the fan (30) is supplied into the indoor space (S)
through the outflow port (22). This air adjusts the tem-
perature of the air in the indoor space (S).

<Air Flow in Fan>

[0065] When the fan rotor (31) rotates in the fan (30),
an air flow penetrating the fan rotor (31) is formed in the
housing (32) (see open arrows in FIG. 2). This air flow
travels substantially in the S form due to the curved shape
of the blades (34) of the fan rotor (31). The air blown out
of the fan rotor (31) flows into the blow-out path (F). At
this time, since the fan rotor (31) rotates toward the
tongue portion (36a) on the blowing side, the flow of the
blown air is concentrated toward the tongue portion
(36a).
[0066] In the first embodiment, the blow-out path (F)
is provided with the narrowed portion (70) whose cross-
sectional shape changes from a rectangular shape to a
trapezoidal shape having a portion near the second ex-
tension wall portion (37b) which is smaller in width than
a portion near the first extension wall portion (36b). The
inclined surfaces (38a) of the two sidewalls (38) allow
the portion of the narrowed portion (70) near the second
extension wall portion (37b) where the blown air does
not easily flow to gradually decrease in width from the
upstream side to the downstream side. Therefore, when
the blown air that has flowed into the blow-out path (F)
passes through the narrowed portion (70), the flow of the
blown air near the second extension wall portion (37b)
is gradually contracted.
[0067] Unlike the first embodiment, if the width of the
downstream portion of the blow-out path (F) near the
second extension wall portion (37b) is not reduced, the
flow rate of the blown air significantly decreases due to
the friction with the two sidewalls (38) at both end portions
of the blow-out path (F). Therefore, when the pressure
loss of the air flow increases due to the clogging of a filter
(not shown) of the indoor unit (10) in which the fan (30)
is provided, the blown air hardly flows at the end portions
of the blow-out path (F) near the blow-out port (32b), and
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the air may reversely flow toward the upstream side of
the blow-out path from the end portions.
[0068] Further, unlike the first embodiment, if the open-
ing width of the inflow port (21) cannot be increased from
the viewpoint of avoiding the increase in the size of the
indoor unit (10), the air flow path in the indoor unit (10)
is narrowed, and the pressure loss (internal pressure
loss) in the interior of the indoor unit (10) becomes rela-
tively high. Specifically, as shown in FIG. 2, in the first
embodiment, A/D ≤ about 2.5 is satisfied, where A is the
opening width of the inflow port (21) (a width obtained
when the inflow port (21) is cut along the radial direction
of the fan rotor (31)), and D is the diameter of the fan
rotor (31). In this manner, when the opening width A can-
not be kept large, the pressure loss (internal pressure
loss) in the interior of the indoor unit (10) becomes high,
and the volume of the air with respect to the number of
rotations of the fan (30) decreases. As a result, the blown
air hardly flows at the end portions of the blow-out path
(F) near the blow-out port (32b) where the blown air does
not flow easily. This increases the possibility that the air
reversely flows toward the upstream side of the blow-out
path (F) from the end portions near the blow-out port
(32b).
[0069] However, in the first embodiment, since the nar-
rowed portion (70) contracts the flow of the blown air near
the second extension wall portion (37b), the decrease in
the flow rate of the blown air near the second extension
wall portion (37b) around the blow-out port (32b) of the
blow-out path (F) is reduced.
[0070] Further, in the first embodiment, the narrowed
portion (70) of the blow-out path (F) is configured such
that the distance between the first wall portion (36b) and
the second wall portion (37b) decreases from the up-
stream side to the downstream side of the narrowed por-
tion (70), so that the cross-sectional area of the path is
further reduced. Therefore, when the blown air that has
flowed into the blow-out path (F) passes through the nar-
rowed portion (70), the flow is further contracted, and the
decrease in the flow rate of the blown air in the down-
stream portion of the blow-out path (F) near the second
extension wall portion (37b) is further reduced.
[0071] In this way, in the first embodiment, the blown
air flows to every part of the blow-out path (F) even on
the downstream side, and is blown out of the blow-out
port (32b). Specifically, with the narrowed portion (70)
provided in the blow-out path (F), a portion where the
blown air cannot flow or flows at a very low flow rate no
longer exists on the downstream side of the blow-out
path (F). This can avoid the blown air from being sepa-
rated from the second extension wall section (37b) during
the high-load operation, and can block the air from re-
versely flowing from the end portions of the blow-out port
(32b).

-Advantages of First Embodiment-

[0072] As can be seen, according to the first embodi-

ment, the blow-out path (F) of the cross-flow fan (30) is
provided with the narrowed portion (70) whose cross-
sectional shape changes from a rectangular shape to a
trapezoidal shape having a portion near the second ex-
tension wall portion (37b) which is smaller in width than
a portion near the first extension wall portion (36b). In
the narrowed portion (70), the shapes of the two sidewalls
(38) change, and the portion of the narrowed portion (70)
near the second extension wall portion (37b), where the
blown air does not flow easily, gradually decreases in
width from the upstream side to the downstream side,
thereby reducing the cross-sectional area of the path.
Therefore, when the blown air that has flowed into the
blow-out path (F) passes through the narrowed portion
(70), the flow is contracted. In particular, in the narrowed
portion (70), the flow of the blown air that has entered
the blow-out path (F) is gradually contracted near the
second extension wall portion (37b). The narrowed por-
tion (70) formed in the blow-out path (F) in this way re-
duces the decrease in the flow rate of the blown air at
the end portions of the blow-out path (F). Thus, according
to the first embodiment, with the narrowed portion (70)
formed in the blow-out path (F), a portion where the blown
air cannot flow or flows at a very low flow rate no longer
exists in the blow-out path (F), and the flow of the blown
air can be formed even at the end portions of the blow-
out path (F) near the blow-out port (32b). The cross-flow
fan (30) configured in this way can reduce the possibility
of the separation of the blown air from the second exten-
sion wall portion (37b) during the high-load operation to
reduce the noise, and can reduce the possibility of the
backflow near the blow-out port (32b) of the blow-out
path (F) to avoid surging.
[0073] Further, according to the first embodiment, the
distance between the first wall portion (36b) and the sec-
ond wall portion (37b) decreases from the upstream side
to the downstream side in the narrowed portion (70) of
the blow-out path (F). This configuration makes it possi-
ble to further reduce the decrease in the flow rate of the
blown air in the downstream side of the blow-out path
(F), and thus, the noise and the surging caused by the
backflow can further be reduced.
[0074] According to the first embodiment, the nar-
rowed portion (70) is elongated to have a length equal
to or greater than half the length of the blow-out path (F).
This allows the blow-out path (F) to gradually decrease
in width as it extends from the upstream side to the down-
stream side. In other words, without providing a projec-
tion for narrowing the blow-out path (F) in the blow-out
path (F), the cross-sectional shape of the blow-out path
(F) is gradually changed to gradually reduce the cross-
sectional area of the blow-out path (F), so that the width
of the blow-out path (F) can be smoothly narrowed. Since
this narrowed portion (70) does not serve as a resistance
to the flow of the blown air, it is possible to reduce the
noise and the backflow in the blow-out path (F) without
obstructing the flow of the blown air.
[0075] Further, according to the first embodiment, in
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order to form the narrowed portion (70), the inclined sur-
faces (38a), which are portions of the inner wall surfaces
of the two sidewalls (38) inclined further inward of the
blow-out path (F) as they come closer to the second ex-
tension wall portion (37b), are configured as curved sur-
faces recessed toward the outside of the blow-out path
(F). This configuration allows the inclined surfaces (38a)
and the other portions to be smoothly continuous with
each other in the blow-out path (F). Therefore, the nar-
rowed portion (70), if provided in the blow-out path (F),
does not serve as a resistance to the flow of the blown
air, and the noise and the backflow in the blow-out path
can be reduced without obstructing the flow of the blown
air.
[0076] Moreover, according to the first embodiment,
the cross-flow fan (30) with reduced noise and backflow
can be applied to the indoor unit (10) of the air conditioner.
This can provide the indoor unit (10) with less noise.

<<Second Embodiment of the Invention>>

[0077] In a second embodiment, the ceiling-mounted
indoor unit (10) of the first embodiment is configured as
a wall-mounted indoor unit which is mounted on a wall.
[0078] Specifically, as shown in FIG. 9, the indoor unit
(10) includes a casing (20), a cross-flow fan (30), a heat
exchanger (40), a drain pan (50), and a filter (80). The
indoor unit (10) also includes a control unit (not shown).
The fan (30), the heat exchanger (40), the drain pan (50),
the filter (80), and the control unit are installed in the
casing (20).
[0079] The casing (20) is formed as a box body having
a front panel (20F) serving as a front surface of the casing
(20), a rear panel (20R) serving as a rear surface of the
casing (20), a top panel (20U) serving as a top surface
of the casing (20), a bottom panel (20B) serving as a
bottom surface of the casing (20), and two side panels
(20S) serving as side surfaces of the casing (20). Further,
the casing (20) has an inflow port (21) through which the
air flows therein, and an outflow port (22) through which
the air flows therefrom. The inflow port (21) is formed
through the top panel (20U), and the outflow port (22) is
formed through the bottom panel (20B). In the second
embodiment, a housing (32) of the fan (30), which will be
described later, is integrated with the casing (20). Fur-
ther, the outflow port (22) of the second embodiment is
configured as a blow-out port (32b) of the fan (30) which
will be described later. A flap (23) for adjusting the direc-
tion of the air to be blown into the room is provided at the
blow-out port (32b) serving as the outflow port (22).
[0080] The fan (30) is generally configured in the same
manner as that of the first embodiment. The fan (30) in-
cludes a fan rotor (impeller) (31), the housing (32), and
a motor (not shown). The fan (30) is elongated in the
longitudinal direction. Note that details of the fan (30) will
be described later.
[0081] The heat exchanger (40) is provided in the cas-
ing (20) on the suction side of the fan (30). In the second

embodiment, the heat exchanger (40) is arranged for-
ward and upward of the fan (30). The heat exchanger
(40) has four heat exchange sections, i.e., first to fourth
heat exchange sections (41 to 44). The first to fourth heat
exchange sections (41 to 44) are arranged at different
angles to surround the suction side (front and upper
sides) of the fan (30).
[0082] The drain pan (50) is provided below the heat
exchanger (40) in the casing (20) to receive condensation
water generated on the surface of the heat exchanger
(40). In the second embodiment, the drain pan (50) in-
cludes a front drain pan (51) provided below the first heat
exchange section (41) and a rear drain pan (52) provided
below the fourth heat exchange section (44). In the sec-
ond embodiment, the drain pan (50) forms part of the
casing (20). The condensation water received by the
drain pan (50) is discharged to the outside via a drain
hose (not shown).
[0083] The filter (80) is provided in the casing (20) to
be located upstream of the heat exchanger (40) in the
direction of the air flow from the inflow port (21) to the
outflow port (22), i.e., between the inflow port (21) and
the heat exchanger (40). The filter (80) is formed in a
shape extending along the heat exchanger (40), and cov-
ers the heat exchanger (40) from the front and upper
sides thereof. The filter (80) captures dust taken into the
casing (20) together with the air through the inflow port
(21), and blocks the dust from flowing toward the down-
stream side (toward the heat exchanger (40) and the fan
(30)).

<Cross-Flow Fan>

[0084] The cross-flow fan (30) includes a fan rotor (im-
peller) (31), a housing (32), and a motor (not shown), just
like that of the first embodiment.

[Fan Rotor]

[0085] The fan rotor (31) has a configuration similar to
that of the first embodiment, and includes a plurality of
disc-shaped partition plates (33), many blades (34), and
two shafts (35) as shown in FIGS. 3 and 9. The plurality
of partition plates (33) are spaced apart from one another
so that their centers are arranged on the same straight
line. Note that this straight line connecting the centers
serves as a center axis (rotation axis) (X) of the fan rotor
(31). The two shafts (35) are formed to respectively
project outward from the centers of two outermost ones
of the partition plates (33). One of the two shafts (35) is
rotatably supported by a sidewall (38) of the housing (32),
which will be described later, and the other shaft (35) is
connected to the motor (not shown).
[0086] The multiple blades (34) are provided on outer
peripheral portions of each pair of the partition plates (33)
facing each other to extend between the pair of the par-
tition plates (33). The multiple blades (34) are circumfer-
entially spaced apart from one another. Further, each of
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the blades (34) is curved so as to bulge in the direction
opposite to the rotation direction (direction indicated by
the arrow in FIG. 9) in the circumferential direction of the
fan rotor (31), and is arranged to be inclined such that
an inner portion thereof in the radial direction of the fan
rotor (31) is shifted toward the direction opposite to the
rotation direction in the circumferential direction with re-
spect to an outer portion thereof.
[0087] In this configuration of the second embodiment,
the fan rotor (31) is formed such that plural sets of a pair
of partition plates (33) facing each other and a plurality
of blades (34) connecting the outer peripheral portions
of the pair of partition plates (33) are connected together
in an axial direction.

[Housing]

[0088] As shown in FIG. 9, the housing (32) has a suc-
tion port (32a) for sucking the air and a blow-out port
(32b) for blowing the air out, and is formed into a box-
like shape so that the fan rotor (31) is housed therein. As
described above, in the second embodiment, the housing
(32) is integrated with the casing (20). The housing (32)
includes a first guide (36) provided forward of the fan
rotor (31), a second guide (rear guider) (37) provided
rearward of the fan rotor (31), and two sidewalls (38)
respectively provided at axial ends of the fan rotor (31).
[0089] The first guide (36) is located forward and down-
ward of the center axis (X) of the fan rotor (31) and near
the blow-out port (32b), and elongated in the axial direc-
tion of the fan rotor (31). The first guide (36) has a tongue
portion (stabilizer) (36a) and a first extension wall portion
(first wall portion) (36b).
[0090] The tongue portion (36a) is close to, and faces,
a portion of the fan rotor (31) which is located forward
and downward of the center axis (X) of the fan rotor (31)
and near the blow-out port (32b), and is elongated in the
axial direction of the fan rotor (31). A front end of the
tongue portion (36a) forms a suction port (32a).
[0091] The first extension wall portion (36b) is contin-
uous with a rear end of the tongue portion (36a), and is
bent substantially in an L-shape from the rear end of the
tongue portion (36a). The first extension wall portion
(36b) extends obliquely downward from the rear end of
the tongue portion (36a) to the blow-out port (32b). That
is, a lower end of the first extension wall portion (36b)
forms the blow-out port (32b).
[0092] The second guide (37) is elongated in the axial
direction of the fan rotor (31) behind the fan rotor (31),
and covers a large area of an outer peripheral surface of
the fan rotor (31) from behind. The second guide (37)
has a scroll wall portion (37a), and a second extension
wall portion (second wall portion) (37b).
[0093] The scroll wall portion (37a) is a wall portion
formed in a spiral shape except for a one end portion
thereof, and elongated in the axial direction of the fan
rotor (31) behind the center axis (X) of the fan rotor (31)
to cover the outer peripheral surface of the fan rotor (31).

One end of the scroll wall portion (37a) on the suction
side (upper side in FIG. 9) defines the suction port (32a),
and the one end portion of the scroll wall portion (37a)
including the suction port (32a) is formed to approach
the fan rotor (31) as it extends from the upstream side to
the downstream side. The scroll wall portion (37a) is
formed to be away from the fan rotor (31) as it extends
toward the downstream side (toward the blow-out port
(32b)) from a portion thereof closest to the fan rotor (31).
The scroll wall portion (37a) extends to a position corre-
sponding to a rear end portion of the tongue portion (36a).
[0094] The second extension wall portion (37b) is
formed to be smoothly continuous with the scroll wall
portion (36a) at the position corresponding to the rear
end portion of the tongue portion (37a). The second ex-
tension wall portion (37b) extends to face the first exten-
sion wall portion (36b) to reach the blow-out port (32b).
That is, a lower end of the second extension wall portion
(37b) defines the blow-out port (32b).
[0095] The two sidewalls (38) are respectively provid-
ed at axial ends of the fan rotor (31). Each of the two
sidewalls (38) has an insertion hole through which an
associated one of the shafts (35) of the fan rotor (31) is
inserted. The two sidewalls (38) form an air flow path
through which the air flows from the suction port (32a)
toward the blow-out port (32b) between the first guide
(36) and the second guide (37). In addition, the two side-
walls (38) form a blow-out path (F) for guiding the air
blown from the fan rotor (31) to the blow-out port (32b)
between the first extension wall portion (36b) of the first
guide (36) and the second extension wall portion (37b)
of the second guide (37). Each of the two sidewalls (38)
has an inclined surface (38a) which is inclined inwardly
to provide the blow-out path (F) with a narrowed portion
(70) which will be described later.

[Blow-Out Path]

[0096] As described above, the blow-out path (F) is
defined in the housing (32) by the first extension wall
portion (36b) of the first guide (36) and the second ex-
tension wall portion (37b) of the second guide (37) facing
each other and the two sidewalls (38). Further, the blow-
out path (F) has the narrowed portion (70) having a cross-
sectional shape changing from a rectangular shape to a
trapezoidal shape, and a cross-sectional area decreas-
ing, from the upstream side to the downstream side of
the blow-out path (F). Note that the trapezoidal shape
includes a shape in which sides connecting the top and
the bottom are not linear but curved.
[0097] The narrowed portion (70) is formed to have a
length equal to or more than half the length of the blow-
out path (F) (the length of each of the first extension wall
portion (36b) and the second extension wall portion
(37b)). In the second embodiment, the narrowed portion
(70) is formed to occupy most of the blow-out path (F)
except for an upstream portion thereof.
[0098] The narrowed portion (70) is configured so that
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its cross-sectional shape changes as the shapes of the
two sidewalls (38) changes from the upstream side to
the downstream side. Specifically, portions of inner wall
surfaces of the two sidewalls (38) facing the inside of the
blow-out path (F) are formed as inclined surfaces (38a)
which are positioned further inward of the blow-out path
(F) as they come closer to the second extension wall
portion (37b). The inclined surfaces (38a) are each
formed so that the ratio of the inclined surface (38a) to
the inner wall surface of an associated one of the two
sidewalls (38) increases as they extend from the up-
stream side to the downstream side of the blow-out path
(F). Specifically, at the upstream side of the narrowed
portion (70), only a rear portion of the inner wall surface
of each of the two sidewalls (38) is formed as the inclined
surface (38a), while at the downstream side of the nar-
rowed portion (70), most portion of the inner wall surface
of each of the two sidewalls (38) ranging from the rear
portion to the front portion is formed as the inclined sur-
face (38). As described above, in the narrowed portion
(70), the two sidewalls (38) change in the shape as they
extend from the upstream side to the downstream side.
Thus, the cross-sectional shape of the narrowed portion
(70) changes from the rectangular shape to the trapezoi-
dal shape from the upstream side to the downstream side
of the narrowed portion (70).
[0099] The change in the cross-sectional shape of the
narrowed portion (70) will be described with reference to
FIG. 9 and FIGS. 10 to 13. FIGS. 10 to 13 show cross
sections of the blow-out path (F) taken along planes par-
allel to the blow-out port (32b). FIG. 10 shows a cross
section of the starting end (most upstream end) of the
narrowed portion (70) at a first position, FIG. 11 shows
a cross section of the narrowed portion (70) at a second
position downstream of the first position, FIG. 12 shows
a cross section of the narrowed portion (70) at a third
position downstream of the second position, and FIG. 13
shows a cross section of the trailing end (most down-
stream end) of the narrowed portion (70) at a fourth po-
sition, i.e., a cross section at the blow-out port (32b).
[0100] As shown in FIGS. 9 and 10, at the most up-
stream first position of the narrowed portion (70), each
of the inner wall surfaces of the two sidewalls (38) has
no inclined surface (38a), and extends straight. There-
fore, the cross-sectional shape of the blow-out path (F)
at the first position is rectangular (see the dotted area in
FIG. 10).
[0101] As shown in FIGS. 9 and 11, at the second po-
sition downstream of the first position of the narrowed
portion (70), portions of the inner wall surfaces of the two
sidewalls (38) near the second extension wall portion
(37b) are configured as the inclined surfaces (38a) which
are located further inward of the narrowed portion (70)
as they come closer to the second extension wall portion
(37b). Therefore, at the second position, the blow-out
path (F) has a substantially hexagonal cross-sectional
shape similar to a rectangular shape (see the dotted area
in FIG. 11).

[0102] As shown in FIGS. 10 and 12, at the third posi-
tion further downstream of the second position of the nar-
rowed portion (70), most portions of the inner wall sur-
faces of the two sidewalls (38) except for portions thereof
near the first extension wall portion (36b) are configured
as the inclined surfaces (38a) which are located further
inward of the narrowed portion (70) as they come closer
to the second extension wall portion (37b). Therefore, at
the third position, the blow-out path (F) has a substantially
hexagonal cross-sectional shape similar to a trapezoidal
shape (see the dotted area in FIG. 12).
[0103] As shown in FIGS. 10 and 13, at the most down-
stream fourth position of the narrowed portion (70), the
inner wall surfaces of the two sidewalls (38) are entirely
configured as the inclined surfaces (38a) which are lo-
cated further inward of the narrowed portion (70) as they
come closer to the second extension wall portion (37b).
Therefore, at the fourth position, the blow-out path (F)
has a trapezoidal cross-sectional shape (see the dotted
area in FIG. 13).
[0104] As shown in FIGS. 10 to 13, in the second em-
bodiment, the inclined surfaces (38a) are formed as
curved surfaces which are recessed toward the outside
of the blow-out path (F). This allows the inclined surfaces
(38a) and other portions of the blow-out path (F) to be
smoothly continuous with each other.
[0105] Further, as shown in FIGS. 10 to 13, at each of
the first to fourth positions of the narrowed portion (70),
the first extension wall portion (36b) and the second ex-
tension wall portion (37b) are parallel to each other. The
first extension wall portion (36b) and the second exten-
sion wall portion (37b) in the narrowed portion (70) are
formed to have a distance therebetween decreasing from
the upstream side to the downstream side of the nar-
rowed portion (70) (from the first position shown in FIG.
10 toward the fourth position shown in FIG. 13). Specif-
ically, in the narrowed portion (70), the first extension
wall portion (36b) and the second extension wall portion
(37b) approach each other as they extend from the up-
stream side to the downstream side.
[0106] Specifically, the first extension wall portion
(36b) and the second extension wall portion (37b) are
formed to satisfy the expression H1 > H2 > H3 > H4,
where H1 is the distance between the first and second
extension wall portions (36b) and (37b) at the first position
shown in FIG. 10, H2 is the distance between the first
and second extension wall portions (36b) and (37b) at
the second position shown in FIG. 11, H3 is the distance
between the first and second extension wall portions
(36b) and (37b) at the third position shown in FIG. 12,
and H4 is the distance between the first and second ex-
tension wall portions (36b) and (37b) at the fourth position
shown in FIG. 13.
[0107] Assuming that the distance between the first
and second extension wall portions (36b) and (37b) at
the starting end (the upstream ends of the first and sec-
ond extension wall portions (36b) and (37b)) of the blow-
out path (F) is H0 as shown in FIG. 9, H0 is substantially
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equal to H1 and is greater than H4. That is, in the first
embodiment, H4 / H0 < 1 is satisfied.
[0108] In this way, the narrowed portion (70) has the
cross-sectional shape changing from a rectangular
shape to a trapezoidal shape from the upstream side to
the downstream side, and the distance between the first
and second extension wall portions (36b) and (37b) grad-
ually decreases. Thus, the cross-sectional area of the
blow-out path (F) gradually decreases. As a result, when
the blown air that has flowed into the blow-out path (F)
passes through the narrowed portion (70), the flow is
gradually contracted, and the blown air flows to every
part of the blow-out path (F) even on the downstream
side.

-Operation-

[0109] In the indoor unit (10) of the air conditioner, an
air flow directed from the inflow port (21) to the outflow
port (22) (blow-out port (32b)) is formed in the casing (20)
when the fan (30) is activated. This causes the air in the
indoor space to flow into the casing (20). The air that has
flowed into the casing (20) through the inflow port (21)
exchanges heat with the refrigerant when passing
through the heat exchanger (40), and has its temperature
adjusted (heated or cooled). The air having its tempera-
ture adjusted is sucked into the fan (30), flows through
an air flow path formed in the housing (32), and is supplied
into the indoor space through the blow-out port (32b) of
the fan (30) constituting the outflow port (22). This air
adjusts the temperature of the air in the indoor space.

<Air Flow in Fan>

[0110] When the fan rotor (31) rotates in the fan (30),
an air flow penetrating the fan rotor (31) is formed in the
housing (32) (see open arrows in FIG. 9). This air flow
travels substantially in the S form due to the curved shape
of the blades (34) of the fan rotor (31). The air blown out
of the fan rotor (31) flows into the blow-out path (F). At
this time, since the fan rotor (31) rotates toward the
tongue portion (36a) on the blowing side, the flow of the
blown air is concentrated toward the tongue portion
(36a).
[0111] In the second embodiment, the blow-out path
(F) is provided with the narrowed portion (70) whose
cross-sectional shape changes from a rectangular shape
to a trapezoidal shape having a portion near the second
extension wall portion (37b) which is smaller in width than
a portion near the first extension wall portion (36b). The
inclined surfaces (38a) of the two sidewalls (38) allow
the portion of the narrowed portion (70) near the second
extension wall portion (37b) where the blown air does
not easily flow to gradually decrease in width from the
upstream side to the downstream side. Therefore, when
the blown air that has flowed into the blow-out path (F)
passes through the narrowed portion (70), the flow of the
blown air near the second extension wall portion (37b)

is gradually contracted.
[0112] Unlike the second embodiment, if the width of
the downstream portion of the blow-out path (F) near the
second extension wall portion (37b) is not reduced, the
flow rate of the blown air significantly decreases due to
the friction with the two sidewalls (38) at both end portions
of the blow-out path (F). Therefore, when the pressure
loss of the air flow increases due to the clogging of a filter
(80) of the indoor unit (10) in which the fan (30) is pro-
vided, the blown air hardly flows at the end portions of
the blow-out path (F) near the blow-out port (32b), and
the air may reversely flow toward the upstream side of
the blow-out path from the end portions.
[0113] Also in the second embodiment, the opening
width of the inflow port (21) cannot be increased from the
viewpoint of avoiding the increase in the size of the indoor
unit (10), and A/D ≤ about 2.5 is satisfied, where A is the
opening width of the inflow port (21) (a width obtained
when the inflow port (21) is cut along the radial direction
of the fan rotor (31)), and D is the diameter of the fan
rotor (31). Therefore, also in the second embodiment,
the opening width A cannot be kept large, and the pres-
sure loss (internal pressure loss) in the interior of the
indoor unit (10) becomes high. This increases the pos-
sibility that the air reversely flows toward the upstream
side of the blow-out path (F) from the end portions near
the blow-out port (32b) where the blown air does not flow
easily.
[0114] However, also in the second embodiment, since
the narrowed portion (70) is configured to contract the
flow of the blown air near the second extension wall por-
tion (37b), the decrease in the flow rate of the blown air
near the second extension wall portion (37b) around the
blow-out port (32b) of the blow-out path (F) is reduced.
[0115] Further, also in the second embodiment, the
narrowed portion (70) of the blow-out path (F) is config-
ured such that the distance between the first wall portion
(36b) and the second wall portion (37b) decreases from
the upstream side toward the downstream side of the
narrowed portion (70), so that the cross-sectional area
of the path is reduced. Therefore, when the blown air that
has flowed into the blow-out path (F) passes through the
narrowed portion (70), the flow is further contracted, and
the decrease in the flow rate of the blown air in the down-
stream portion of the blow-out path (F) near the second
extension wall portion (37b) is further reduced.
[0116] In this way, in the second embodiment, the
blown air flows to every part of the blow-out path (F) even
on the downstream side, and is blown out of the blow-
out port (32b). Specifically, with the narrowed portion (70)
provided in the blow-out path (F), a portion where the
blown air cannot flow or flows at a very low flow rate no
longer exists on the downstream side of the blow-out
path (F). This can avoid the blown air from being sepa-
rated from the second extension wall section (37b) during
the high-load operation, and can block the air from re-
versely flowing from the end portions of the blow-out port
(32b).
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[0117] As can be seen, the cross-flow fan (30) accord-
ing to the second embodiment can provide the same ad-
vantages as those of the cross-flow fan (30) according
to the first embodiment. Further, also in the second em-
bodiment, the cross-flow fan (30) with reduced noise and
backflow can be applied to in the indoor unit (10) of the
air conditioner. This can provide the indoor unit (10) with
less noise.

<<Third Embodiment of the Invention>>

[0118] A third embodiment is a modified version of the
first embodiment, in which the shape of the blow-out path
(F) is changed. Except for the shape of the blow-out path
(F), the third embodiment is configured in the same man-
ner as the first embodiment. Only the configuration of the
blow-out path (F) different from that of the first embodi-
ment and how the air flows in the blow-out path (F) will
be described later, and the description of the other con-
figurations and operations will be omitted.

[Blow-Out Path]

[0119] As shown in FIG. 14, also in the third embodi-
ment, the blow-out path (F) is defined by a first extension
wall portion (first wall portion) (36b) of a first guide (36)
and a second extension wall portion (second wall portion)
(37b) of a second guide (37) facing each other and two
sidewalls (38). Further, the blow-out path (F) has the nar-
rowed portion (70) having a cross-sectional shape
changing from a rectangular shape to a trapezoidal
shape, and a cross-sectional area decreasing, from the
upstream side to the downstream side of the blow-out
path (F). Note that the trapezoidal shape includes a
shape in which sides connecting the top and the bottom
are not linear but curved.
[0120] In the third embodiment, the narrowed portion
(70) is formed to have a length that is substantially half
the length of the blow-out path (F) (the length of each of
the first extension wall portion (36b) and the second ex-
tension wall portion (37b)). Specifically, in the third em-
bodiment, a downstream half of the blow-out path (F) is
configured as the narrowed portion (70). An upstream
half of the blow-out path (F) is formed into a diffuser por-
tion (71) whose cross-sectional area increases from the
upstream side to the downstream side of the blow-out
path (F).
[0121] The diffuser portion (71) is formed such that the
distance between the first extension wall portion (36b)
and the second extension wall portion (37b) increases
from the upstream side to the downstream side of the
diffuser portion (71) (toward the narrowed portion (70)).
Specifically, in the narrowed portion (70), the first exten-
sion wall portion (36b) and the second extension wall
portion (37b) are separated away from each other as
from the upstream side to the downstream side of the
narrowed portion (70).
[0122] The narrowed portion (70) has the same con-

figuration as that of the first embodiment except for the
length. The narrowed portion (70) is configured such that
its cross-sectional shape changes from a rectangular
shape to a trapezoidal shape as the shapes of the two
sidewalls (38) changes from the upstream side to the
downstream side. Further, as shown in FIG. 14, the nar-
rowed portion (70) are formed such that the first extension
wall portion (36b) and the second extension wall portion
(37b) have a distance therebetween decreasing as they
extend from the upstream side to the downstream side.
Specifically, in the narrowed portion (70), the first exten-
sion wall portion (36b) and the second extension wall
portion (37b) approach each other as they extend from
the upstream side to the downstream side. Specifically,
the narrowed portion (70) is formed to satisfy H1 > H2 >
H3 > H4, where H1, H2, H3, and H4 are respectively the
distances between the first and second extension wall
portions (37b) and (36b) at first, second, third, and fourth
positions of the narrowed portion (70) shown in FIG. 14.
[0123] As can be seen in the third embodiment, the
blow-out path (F) includes the diffuser portion (71) and
the narrowed portion (70).
[0124] Assuming that the distance between the first
and second extension wall portions (36b) and (37b) at
the starting end (the upstream ends of the first and sec-
ond extension wall portions (36b) and (37b)) of the blow-
out path (F) is H0 as shown in FIG. 14, H0 is smaller than
H1 and is smaller than H4. That is, in the third embodi-
ment, H4 / H0 > 1 is satisfied. It has been found that when
the blow-out path (F) is formed to satisfy 0.9 ≤ H4 / H0 ≤
1.03, the blowing noise which is made in a high-load op-
eration can be reduced to a low level.
[0125] As described above, in the third embodiment,
the upstream half of the blow-out path (F) is configured
as the diffuser portion (71) whose cross-sectional area
increases toward the downstream side. In the diffuser
portion (71), the dynamic pressure of the air blown from
the fan (30) is converted into a static pressure, which
increases the static pressure of the fan (30). Further, in
the blow-out path (F), the narrowed portion (70) whose
cross-sectional area decreases toward the downstream
side is provided downstream of the diffuser portion (71).
In the narrowed portion (70), the cross-sectional shape
changing from a rectangular shape into a trapezoidal
shape, and the distance between the first extension wall
portion (36b) and the second extension wall portion (37b)
gradually decreases, as it extends from the upstream
side to the downstream side of the blow-out path (F), so
that the cross-sectional area of the blow-out path (F)
gradually decreases. As a result, when the blown air that
has flowed into the blow-out path (F) passes through the
narrowed portion (70), the flow is gradually contracted,
and the blown air flows to every part of the blow-out path
(F) even on the downstream side.

[Air Flow in Blow-Out Path]

[0126] Also in the third embodiment, when the fan rotor
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(31) rotates in the fan (30), a substantially S-shaped air
flow passing through the fan rotor (31) is formed in the
housing (32) (see open arrows in FIG. 9). The air blown
out of the fan rotor (31) flows into the blow-out path (F).
Since the fan rotor (31) rotates toward the tongue portion
(36a) on the blowing side, the flow of the blown air is
concentrated toward the tongue portion (36a).
[0127] In the third embodiment, the upstream portion
of the blow-out path (F) is configured as the diffuser por-
tion (71). Therefore, the dynamic pressure of the blown
air that has flowed into the blow-out path (F) is first con-
verted into a static pressure in the diffuser portion (71).
This increases the static pressure of the fan (30). Then,
the blown air that has passed through the diffuser portion
(71) flows into the narrowed portion (70). In the narrowed
portion (70), the inclined surfaces (38a) of the two side-
walls (38) allow the portion of the narrowed portion (70)
near the second extension wall portion (37b), where the
blown air does not easily flow, to gradually decrease in
width as it extends from the upstream side to the down-
stream side. In addition, in the narrowed portion (70), the
first wall portion (36b) and the second wall portion (37b)
have a distance therebetween decreasing as they extend
from the upstream side to the downstream side. There-
fore, the cross-sectional area of the narrowed portion (70)
decreases toward the downstream side, and the blown
air is contracted.
[0128] In this manner, in the third embodiment, the dif-
fuser portion (71), which is the upstream portion of the
blow-out path (F), converts the dynamic pressure of the
blown air into the static pressure, which increases the
static pressure of the fan (30), and increases the volume
of the air. Further, the narrowed portion (70), which is the
downstream portion of the blow-out path (F), reduces the
decrease in the flow rate of the blown air in a portion of
the blow-out path (F) near the second extension wall por-
tion (37b). Thus, the blown air flows to every part of the
blow-out path (F), and is blown out of the blow-out port
(32b). Specifically, with the narrowed portion (70) provid-
ed in the blow-out path (F), a portion where the blown air
cannot flow or flows at a very low flow rate no longer
exists on the downstream side of the blow-out path (F).
This can avoid the blown air from being separated from
the second extension wall section (37b) during the high-
load operation, and can block the air from reversely flow-
ing from the end portions of the blow-out port (32b).
[0129] As can be seen, the cross-flow fan (30) accord-
ing to the third embodiment can provide the same ad-
vantages as those of the cross-flow fan (30) according
to the first embodiment. Further, also in the third embod-
iment, the cross-flow fan (30) with reduced noise and
backflow can be applied to in the indoor unit (10) of the
air conditioner. This can provide the indoor unit (10) with
less noise. According to the third embodiment, the up-
stream portion of the blow-out path (F) is configured as
the diffuser portion (71), which makes it possible to re-
duce the noise, and the surging due to the backflow, while
increasing the air volume.

<<Other Embodiments>>

[0130] In the first and third embodiments described
above, it has been described as an example that the
cross-flow fan (30) of the present invention is applied to
the indoor unit (10) installed in a ceiling. Further, in the
second embodiment, it has been described as an exam-
ple that the cross-flow fan (30) of the present invention
is applied to the wall-mounted indoor unit (10) mounted
on the wall. However, the configuration of the indoor unit
(10) to which the cross-flow fan (30) of the present in-
vention is applied is not limited to the above-described
ones. The present invention may be applied to a floor-
mounted indoor unit (10) which is mounted on the floor
of an indoor space.
[0131] In the first embodiment, the indoor unit (10) has
been configured to include the casing (20) provided with
the inflow port (21) and the outflow port (22) formed
through two side surfaces facing each other. However,
the positions of the inflow port (21) and the outflow port
(22) of the casing (20) are not limited to those described
above. For example, the inflow port (21) may be formed
through a bottom surface of the casing (20), and the out-
flow port (22) may be formed through one of the side
surfaces of the casing (20).
[0132] In each of the above embodiments, the nar-
rowed portion (70) has been configured to have the cross-
sectional shape changing from a rectangular shape to a
trapezoidal shape, and the distance between the first and
second extension wall portions (36b) and (37b) decreas-
ing, from the upstream side to the downstream side, so
that the cross-sectional area of the path decreases from
the upstream side to the downstream side. However, the
narrowed portion (70) may be configured in any way as
long as its cross-sectional area decreases from the up-
stream side to the downstream side. Hence, the nar-
rowed portion (70) may be configured to have its cross-
sectional area reduced only through changing its cross-
sectional shape from a rectangular shape to a trapezoidal
shape from the upstream side to the downstream side,
without changing the distance between the first and sec-
ond extension wall portions (36b) and (37b). Conversely,
the narrowed portion (70) may be configured to have its
cross-sectional area reduced only through changing the
distance between the first and second extension wall por-
tions (36b) and (37b) without changing its cross-sectional
shape from a rectangular shape to a trapezoidal shape
from the upstream side to the downstream side.
[0133] In the third embodiment, it has been described
as an example that the shape of the blow-out path (F) of
the first embodiment is changed. However, the blow-out
path (F) of the third embodiment can be applied to the
fan (30) of the wall-mounted indoor unit (10) as described
in the second embodiment, and the fan (30) of the floor-
mounted indoor unit (10).
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INDUSTRIAL APPLICABILITY

[0134] As can be seen, the present invention is useful
for a cross-flow fan including a cross-flow fan rotor, and
an indoor unit of an air conditioner including the same.

DESCRIPTION OF REFERENCE CHARACTERS

[0135]

10 Indoor Unit
20 Casing
21 Inflow Port
22 Outflow Port
30 Cross-Flow Fan
31 Fan Rotor
32 Housing
32a Suction Port
32b Blow-Out Port
34 Blade
36 Tongue Portion
36b First Extension Wall Portion (First Wall Portion)
37b Second Extension Wall Portion (Second Wall

Portion)
38 Sidewall
38a Inclined Surface
40 Heat Exchanger
70 Narrowed Portion

Claims

1. A cross-flow fan comprising:

a fan rotor (31) including a plurality of blades
(34) and rotating about a center axis (X); and
a housing (32) having a suction port (32a) for
sucking air and a blow-out port (32b) for blowing
the air out, and housing the fan rotor (31) therein,
wherein
the housing (32) has a tongue portion (36a), a
first wall portion (36b), a second wall portion
(37b), and two sidewalls (38), the tongue portion
(36a) being close to an outer periphery of the
fan rotor (31) and extending in an axial direction
of the fan rotor (31), the first wall portion (36b)
continuously extending from the tongue portion
(36a) to the blow-out port (32b), the second wall
portion (37b) facing the first wall portion (36b),
the two sidewalls (38) being respectively provid-
ed at axial ends of the fan rotor (31) to define a
blow-out path (F) between the first wall portion
(36b) and the second wall portion (37b), and
the two sidewalls (38) are formed such that the
blow-out path (F) has a narrowed portion (70)
whose cross-sectional area decreases as its
cross-sectional shape changes from a rectan-
gular shape to a trapezoidal shape from an up-

stream side toward a downstream side thereof,
the trapezoidal shape having a portion near the
second wall portion (37b) smaller in width than
a portion near the first wall portion (36b).

2. A cross-flow fan comprising:

a fan rotor (31) including a plurality of blades
(34) and rotating about a center axis (X); and
a housing (32) having a suction port (32a) for
sucking air and a blow-out port (32b) for blowing
the air out, and housing the fan rotor (31) therein,
wherein
the housing (32) has a tongue portion (36a), a
first wall portion (36b), a second wall portion
(37b), and two sidewalls (38), the tongue portion
(36a) being close to an outer periphery of the
fan rotor (31) and extending in an axial direction
of the fan rotor (31), the first wall portion (36b)
continuously extending from the tongue portion
(36a) to the blow-out port (32b), the second wall
portion (37b) facing the first wall portion (36b),
the two sidewalls (38) being respectively provid-
ed at axial ends of the fan rotor (31) to define a
blow-out path (F) between the first wall portion
(36b) and the second wall portion (37b), and
the blow-out path (F) has a narrowed portion
(70) whose cross-sectional area decreases as
a distance between the first wall portion (36b)
and the second wall portion (37b) decreases
from an upstream side toward a downstream
side thereof

3. The cross-flow fan of claim 1, wherein
a distance between the first wall portion (36b) and
the second wall portion (37b) decreases in the nar-
rowed portion (70) from the upstream side toward
the downstream side.

4. The cross-flow fan of claim 1 or 3, wherein
portions of inner wall surfaces of the two sidewalls
(38) are configured as inclined surfaces (38a) to form
the narrowed portion (70), the inclined surfaces (38a)
being inclined further inward of the blow-out path (F)
as the sidewalls (38) extend toward the second wall
portion (37b), and
the inclined surfaces (38a) are formed as curved sur-
faces recessed toward an outside of the blow-out
path (F).

5. The cross-flow fan of any one of claims 1 to 4, where-
in
the narrowed portion (70) has a length equal to or
more than half a length of the blow-out path (F).

6. An indoor unit of an air conditioner adjusting a tem-
perature of indoor air, the indoor unit comprising:
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the cross-flow fan (30) of any one of claims 1 to
5; and
a heat exchanger (40) provided on an upstream
side of the cross-flow fan (30) in a direction of
an air flow to exchange heat between a refrig-
erant and air flowing through the heat exchanger
(40).
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