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(54) AIR DELIVERY UNIT

(57)  Anair delivery unitincludes a casing, an air de-
livery device arranged in a fan passage in the casing,
and a fan guard that is arranged at an air outlet of the
casing and has an air blowing surface having a grill struc-
ture and a hollow frame wall portion. An air blowing open-
ing is formed in the frame wall portion of the fan guard.
This structure allows the air to be blown also from the
opening of the frame wall portion of the fan guard. This
reduces the amount and the speed of the air blown from
the air blowing surface of the fan guard having the grill
structure. As a result, rise of static pressure of the air
delivery device is suppressed and noise caused by in-
terference between bars of an air blowing grill and the
air is reduced.
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Description
TECHNICAL FIELD

[0001] The present invention relates to the structure
ofafan guard arranged in an air delivery unit of an outdoor
unit of an air conditioner or the like.

BACKGROUND ART

[0002] Typically, an air delivery unit, such as an out-
door unit of an air conditioner, has a fan guard having a
grill structure, which covers an air outletin order to ensure
safety and protect blades of an air delivery device (see,
for example, Patent Documents 1 to 3). However, the fan
guard resists the stream of the air blown from the air
outlet. In other words, the fan guard is one of the factors
that raises the static pressure of the air delivery device.
Also, interference between the air blown by the blades
and the grill bars of the fan guard produces loud noise,
which raises the level of the noise generated by the out-
door unit.

[0003] This problem is substantially negligible in, for
example, a fan guard 9 having a grill structure formed
only by steel wires a, b, ¢, d, which fan guard 9 employs
a grill structure not only in an air blowing surface but also
in side surfaces, as shown in Figs. 18 and 19 (see, for
example, Patent Document 3). However, in a fan guard
9 that has a hollow frame wall portion and employs a grill
structure only in an air blowing surface (see, for example,
Patent Documents 1, 2), as shown in Figs. 13 to 17, the
static pressure of the fan rises significantly, thus produc-
ing loud noise. The noise is represented by the sextupli-
cated value (=V®) of the blowing speed V.

[0004] An outdoor unitillustrated in Figs. 13 to 15 has
a laterally elongated casing 1 having a trunk-like shape,
an opening 2a formed in a front plate 2 of the casing 1,
a fan guard 9 that is formed of synthetic resin and at-
tached to the front plate 2 in such a manner as to cover
the opening 2a, side plates 4, 5 arranged in a machine
chamber and a fan chamber, respectively, a top plate 8a
and a bottom plate 8b of the casing 1, and a pair of leg
portions 10 projecting downward from the bottom plate
8b.

[0005] When the air delivery device of the outdoor unit
is activated and the fan (the impeller) of the air delivery
device is rotated, air is drawn from an air inlet formed in
the backside of the casing 1. The air introduced from the
air inlet is then blown forward from the opening 2a of the
casing 1. As illustrated in Figs. 14 and 15, the fan guard
9 is a rectangular body having a hollow frame member
projecting by a predetermined length in a forward direc-
tion in which the air is blown (leftward as viewed in Fig.
15). An air blowing grill 91 having a grid-like structure is
formed at the front surface of the fan guard 9. Four frame
wall portions 92a, 92b, 92c¢, 92d, which form the fan guard
9, are each configured by a blind patch without an open-

ing.
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[0006] Sincethefanguard9is configuredin the above-
described manner, the fan guard 9 resists the stream of
air when the air is blown from the air blowing grill 91 of
the fan guard 9 after having been introduced through the
opening 2a of the casing 1, as illustrated in Fig. 15. This
raises the static pressure of the air delivery device. As a
result, the level of the noise caused by interference be-
tween the bars of the air blowing grill 91 and the air is
also raised.

[0007] Figs. 16 and 17 each show an outdoor unit of
an air conditioner of a type that draws air from sides and
blows it upward. The outdoor unit has a vertically elon-
gated casing 1 having a rectangular frame-like shape.
The casing 1 has afrontsurface 23, a pair of side surfaces
24, 25, and a backside 22. An air inlet 23a having a grill
structure is formedin the entire portion of the front surface
23 of the casing 1. Air inlets 24a, 25a each having a grill
structure are formed in front portions of the correspond-
ing side surfaces 24, 25. The backside 22 of the casing
1 as a whole and rear portions of the side surfaces 24,
25 are all formed by blind patches. A heat exchanger
having a U shape as viewed from above is received in
the casing 1 in correspondence with the air inlets 23a,
24a, 25a.

[0008] A bottom plate 29 is attached to the lower sur-
face ofthe casing 1. A cylindrical fan guard 28 is arranged
on top of the casing 1. The casing 1 receives a heat ex-
changer and an air delivery device (neither is shown),
which is located above the heat exchanger. A base cap
26a shaped like a flat rectangular frame is arranged at
the upper end of the casing 1. A non-illustrated circular
opening is formed in the base cap 26a. A fan guard 28,
which has been formed into a cylindrical shape through
drawing, is attached to the opening of the base cap 26a.
The fan guard 28 extends upward and the diameter of
the fanguard 28 is decreased with respectto the diameter
of the opening of the base cap 26a. An air blowing grill
27 having a grid-like structure is arranged at the upper
surface of the fan guard 28.

[0009] As in the configurations shown in Figs. 13 to
15, a frame wall portion 26b of the fan guard 28, which
has a cylindrical shape, is formed by a blind patch. This
configuration also causes the fan guard 9 to resist the
stream of the air blown from the air outlet, thus increasing
the static pressure of the air delivery device.

[0010] To solve these problems, the structures de-
scribed below have been proposed. For example, in a
structure disclosed in Patent Document 4, a heat ex-
changer is arranged at the suction side of a propeller fan
and an air blowing grill is mounted at the air blowing side
of the propeller fan in the outdoor unit having a trunk-like
shape. The outdoor unit has a first blowing passage ex-
tending from the propeller fan to the air blowing grill and
a second blowing passage extending to the exterior with-
out passing through the air blowing grill. The air flowing
in the second air blowing passage moves between a fan
guide and the propeller fan, and is blown to the exterior
through the opening between the air blowing grill and the



3 EP 2 169 327 Al 4

fan guide. In this manner, the stream of the air blown by
the propeller fan is divided into a stream of air flowing in
the first blowing passage and a stream of air moving in
the second blowing passage. This reduces the amount
of air flowing in the first blowing passage by the amount
corresponding to the amount of air traveling in the second
blowing passage. Correspondingly, the amount of air
blown from the first blowing passage to the air blowing
grill is decreased.

[0011] To solve similar problems, the structure de-
scribed below has also been proposed.

As disclosed in Patent Document 5, the outdoor unit also
has a trunk-like shape and an outermost peripheral por-
tion of a fan guard is extended along the axial direction
of a fan motor by a predetermined dimension. A cutout
is formed in the extended portion of the fan guard to form
a narrow air passage between the fan guard and the cas-
ing. This air passage allows some of the air blown by the
propeller fan to escape in a circumferential direction.
[0012] However, in the structure disclosed in Patent
Document 4, it is necessary to form the second blowing
passage in addition to the first blowing passage extend-
ing from the propeller fan to the air blowing grill. In this
case, to provide the second blowing passage, a blowing
side end of the fan guide (the bellmouth) must be sub-
jected to special machining to form a round surface. This
complicates the structure of the second blowing passage.
Also, since a great amount of air flows in the second
blowing passage, the noise caused in the second blowing
passage must be regulated. Further, a large-sized open-
ing, which is formed between the air blowing grill and the
casing, degrades the outer appearance and makes it
necessary to improve the attachment structure of the air
blowing grill.

[0013] In the structure disclosed in Patent Document
5, the width of the circular frame forming the fan guard
is increased, and the elongated cutout, which extends in
a circumferential direction of the frame, is formed in the
frame. However, rise of the static pressure of the air de-
livery device cannot be sufficiently reduced simply by
forming the cutout in the frame. Also, since the cutout
decreases the rigidity of the frame, the fan guard cannot
be supported sufficiently and thus becomes easily de-
formed. Further, if the outdoor unit has an air outlet in a
side wall of the casing and a cutout is formed in the entire
outer peripheral portion of the frame, a short circuit may
occur and decrease the heat exchange efficiency of the
heat exchanger. The short circuit refers to the phenom-
enon in which, for example, when air conditioning is per-
formed and heated air is blown from the outdoor unit, the
blown air is blocked by an object and re-drawn to the
outdoor unit. If the short circuit continues, heat cannot
sufficiently escape from the outdoor unit, which disad-
vantageously lowers the air conditioning efficiency.

Patent Document 1: Japanese Laid-Open Utility
Model Publication No. 6-67895
Patent Document 2: Japanese Laid-Open Patent
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Publication No. 2002-195610

Patent Document 3: Japanese Laid-Open Patent
Publication No. 5-248662

Patent Document 4: Japanese Laid-Open Patent
Publication No. 8-189671

Patent Document 5: Japanese Laid-Open Patent
Publication No. 2007-139242

SUMMARY OF THE INVENTION

[0014] Accordingly, it is an objective of the present in-
vention to provide an outdoor unit of an air conditioner
that reduces the amount and the speed of air blown from
an air blowing surface of a fan guard having a grill struc-
ture, suppresses rise of the static pressure of an air de-
livery device, and reduces noise caused by interference
between bars of the fan guard grill and the air.

[0015] To achieve the foregoing objective and in ac-
cordance with a first aspect of the present invention, an
air delivery unit including a casing having an air inlet and
an air outlet, an air delivery device arranged in a fan pas-
sage extending from the air inlet to the air outlet in the
casing, an air blowing surface having a grill structure ar-
ranged at a position corresponding to the air outlet of the
casing, and a fan guard that has a predetermined length
along an air blowing direction and is formed by a hollow
frame wall portion attached to a portion of the casing
around the air outlet is provided. The air blowing surface
and the frame wall portion of the fan guard are integrally
formed of a synthetic resin. An air blowing opening is
formed in the frame wall portion. A heat exchanger is
arranged in the fan passage at a position upstream from
the air delivery device. The heat exchanger is arranged
in correspondence with the air inlet of the casing. The air
blowing opening is arranged in the frame wall portion at
a position spaced from the air inlet of the casing.
[0016] Inthe above-described structure, the frame wall
portion of the fan guard is separate from the bars of the
grill forming the air blowing surface. The frame wall por-
tion functions as an air blowing frame and an attachment
frame with respect to the casing.

[0017] Accordingly, an opening is easily formed in the
frame wall portion of the fan guard.

Further, unlike conventional configurations, it is unnec-
essary to form a special passage configuration in the
casing. It is also unnecessary to shape a bellmouth in
such a manner as to guide a flow of air or machine a
partition board into a predetermined shape. Further,
since the fan guard is configured as the attachment frame
with respect to the casing, the fan guard has high rigidity
and is not easily deformed. Also, in order to prevent a
short circuit, the air blowing opening is arranged in the
frame wall portion of the fan guard only at the position
spaced from the air outlet of the casing. The air is thus
blown from an opening of the frame wall portion of the
fan guard. This correspondingly decreases the amount
andthe speed of the air blown from the air blowing surface
having the grill structure. As a result, rise of the static
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pressure of the air delivery device is suppressed, and
noise caused by interference between the bars of the air
blowing grill and the air is reduced.

[0018] The short circuit, which is the phenomenon in
which the blown air is drawn to the air inlet located close
to the heat exchanger, is avoided. The heat exchange
efficiency is thus maximally prevented from being low-
ered. This decreases excessive drive load acting on the
fan motor and reduces the power consumption. Further,
the heat exchange efficiency of the heat exchanger is
prevented from decreasing.

[0019] In the above-described air delivery unit, it is
preferable to form a plurality of openings in the frame
wall portion of the fan guard. In this case, it is preferable
that the size of each opening formed in the frame wall
portion of the fan guard be not excessively large, from a
viewpoint of safety and strength. It is also preferable that
the multiple openings be formed in predetermined
shapes and at predetermined positions so as to ensure
an appropriate amount of air blow.

[0020] In the above-described air delivery unit, it is
preferable to form a rib reinforcing the frame wall portion
in the vicinity of the openings in the fan guard. This in-
creases the rigidity of the frame wall portion having the
openings, and allows sufficient reinforcement of the
frame wall portion. Also, the amount of deformation of
the frame wall portion with respect to pressing force is
reduced to a low level.

[0021] Intheairdelivery unitdescribed above, itis pref-
erable that the fan guard have a rectangular shape, a
recess having a threaded hole being formed in each of
four corners of the fan guard, and that the fan guard be
fixed to the casing by passing thread means through the
threaded holes of the fan guard and fastening the thread
means to the portion of the casing around the air outlet.
In this case, when the thread means is passed through
the threaded holes of the fan guard and fastened to the
portion of the casing around the air outlet, the fan guard
is fixed to the casing. The fan guard is thus stably at-
tached to the casing.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022]

Fig. 1 is a front view showing an air delivery unit
according to a first embodiment of the presentinven-
tion;

Fig. 2 is a side cross-sectional view showing the air
delivery unit;

Fig. 3 is a perspective view showing the fan guard
of the air delivery unit as viewed from diagonally
above and the right;

Fig. 4 is a perspective view showing the fan guard
of the air delivery unit as viewed from diagonally
above and the left;

Fig. 5 is an enlarged side view showing an opening
formed in a frame wall portion of the fan guard,;
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Fig. 6 is a partial cross-sectional view taken along
line 6-6 of Fig. 1;

Fig. 7 is a partial cross-sectional view taken along
line 7-7 of Fig. 1;

Fig. 8 is a front view showing an opening of a mod-
ification;

Fig. 9is a front view showing the opening of the mod-
ification as viewed from the backside of the frame
wall portion;

Figs. 10(a), 10(b), and 10(c) are diagrams schemat-
ically illustrating an operation of the modification;
Fig. 11 is a front view showing an air delivery unit
according to a second embodiment of the present
invention;

Fig. 12 is a plan view showing the air delivery unit;
Fig. 13 is a front view showing a conventional air
delivery unit;

Fig. 14 is a perspective view showing a fan guard of
the air delivery unit as viewed from diagonally above
and the right;

Fig. 15 is an enlarged side cross-sectional view
showing a portion of the fan guard of the air delivery
unit;

Fig. 16 is a front view showing a conventional air
delivery unit;

Fig. 17 is a plan view showing the air delivery unit;
Fig. 18 is a front view showing a conventional air
delivery unit having a fan guard having a steel wire
type grill structure; and

Fig. 19 is an exploded perspective view showing the
conventional air delivery unit having the fan guard
having the steel wire type grill structure.

BEST MODE FOR CARRYING OUT THE INVENTION
(First Embodiment)

[0023] Figs. 1to 7 show the structure of an air delivery
unit according to a first embodiment of the present inven-
tion as a whole and a main portion of the air delivery unit.
In the present embodiment, the air delivery unit is em-
bodied as an outdoor unit of an air conditioner.

[0024] As shown in Figs. 1 and 2, the outdoor unit in-
cludes a heat exchanger 11, an air delivery device 12,
and a casing 1. The casing 1 has a front plate 2, a rear
plate 3, a pair of side plates 4, 5, a top plate 8a, and a
bottom plate 8b. The heat exchanger 11 has an L shape
as viewed from above. The heat exchanger 11 has an
elongated portion 11a corresponding to the backside of
the casing 1 and a short portion 11b corresponding to a
side surface of the casing 1. The air delivery device 12
includes a fan motor 12a and a fan (a impeller) 12b. The
casing 1 has a laterally elongated trunk-like shape. A
compressor 13, which compresses refrigerant, is re-
ceived in the casing 1. The fan motor 12a of the air de-
livery device 12 is supported by the front plate 2. An open-
ing 2a, which is an air outlet, is formed in the front plate
2 at a position spaced from a machine chamber M. A
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cylindrical bellmouth B is formed inside the opening 2a
in the casing 1. A fan guard 9 formed of synthetic resin
is attached to the front plate 2 in such a manner as to
cover the opening 2a.

An air inlet 3a is formed in the rear plate 3 at a position
spaced from the machine chamber M. The side plate 5
is located in the proximity of a fan chamber F in the casing
1. An air inlet 5a is formed in the side plate 5. A pair of
leg portions 10 project downward from the bottom plate
8b.

[0025] The heat exchanger 11 is arranged in corre-
spondence with both of the air inlet 3a, which is formed
in the rear plate 3 of the casing 1, and the air inlet 5a,
which is formed in the side plate 5. The heat exchanger
11 is supported in the casing 1 by means of a pair of
channel-like plates 6.

[0026] The fan chamber F, in which the air delivery
device 12 and the heat exchanger 11 are arranged, and
the machine chamber M, in which the compressor 13 is
accommodated, are provided in the casing 1. The interior
of the casing 1 is divided into the fan chamber F and the
machine chamber M by a patrtition plate 7.

[0027] When the fan motor 12a of the air delivery de-
vice 12 is activated and the fan (the impeller) 12b is ro-
tated, air (the ambient air) is drawn through the air inlets
3a, 5a, sent through the bellmouth B, and blown forward
from the opening 2a of the casing 1.

[0028] The fan guard 9 is attached to the front plate 2
of the casing 1 and extends along the outer periphery of
the opening 2a. As illustrated in Figs. 3 and 4, the fan
guard 9 is a rectangular hollow frame structure extended
by a predetermined width (length) W along the direction
in which the air is blown.

[0029] A grid-like air blowing grill 91 is formed in the
front surface of the fan guard 9 as an air blowing surface.
The fan guard 9 has four frame wall portions 92a, 92b,
92c, 92d. Out of the frame wall portions, the frame wall
portion 92b located close to the side plate 5 of the casing
1, which is the left side frame wall portion 92b as viewed
in Fig. 1, is formed by a blind patch without an opening.
In contrast, the frame wall portion 92a located opposite
to the frame wall portion 92b, which is the right frame
wall portion 92a as viewed in the drawing, and a pair of
upper and lower frame wall portions 92¢, 92d each have
a plurality of slit-like openings 93. In each of the frame
wall portions 92a, 92c¢, 92d, the corresponding openings
93 are arranged in two parallel rows along the direction
of the width of the frame wall portion 92a, 92c, 92d. Pairs
of openings 93, which are aligned in the direction of the
width, are arranged with a predetermined interval in the
longitudinal direction of each frame wall portion 92a, 92c,
92d. Accordingly, a predetermined amount of air is blown
out from the casing 1 not only in the forward direction but
also in sideward directions.

[0030] Withreference to Figs. 6 and 7, in the fan guard
9, the air sent forward from the opening 2a of the casing
1 is blown from the air blowing grill 91 of the fan guard 9
as a mainstream. Simultaneously, a predetermined
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amount of air is blown from the openings 93 of the right
frame wall portion 92a and the upper and lower frame
wall portions 92c¢, 92d as sub streams. The fan guard 9,
which has the above-described grill structure, thus re-
duces the amount and the speed of the air blown from
the air blowing grill 91. This suppresses rise of the static
pressure of the air delivery device 12 and decreases the
noise caused by interference between the bars of the air
blowing grill 91 and the air. As a result, the excessive
drive load acting on the fan motor 12a is reduced, and
the power consumption is decreased. Accordingly, a low-
noise and energy-saving air delivery unit is provided.
[0031] Further, in the above-described configuration,
the L-shaped heat exchanger 11 is arranged in an up-
stream portion of an air blowing passage in the fan cham-
ber F of the casing 1. The openings 93 are arranged at
the positions spaced from the left frame wall portion 92b,
at which the short circuit easily occurs due to the shape
of the heat exchanger 11. Accordingly, the short circuit
in which the blown air is drawn to the air inlet 5a located
close to the heat exchanger 11 is avoided. The heat ex-
change efficiency of the heat exchanger 11 is thus pre-
vented from decreasing. If it is unnecessary to take the
short circuit into consideration, the openings 93 may be
formed in all of the frame wall portions 91 a to 92d.
[0032] A triangular corner rib 95 is formed in each of
the four corner portions of the fan guard 9. The corner
ribs 95 reinforce the frame wall portions as a whole. Each
of the corner ribs 95 has a screw securing recess 96
having a screw hole (athreaded hole). By passing screws
97 through the screw holes of the fan guard 9 and fas-
tening the screws 97 to the portion of the casing 1 around
the opening 2a, the fan guard 9 is fixed to the casing 1.
[0033] Accordingly, the frame wall portions 92a to 92d
of the fan guard 9 have sufficient strength and rigidity as
attachment frames. This allows stable attachment of the
fan guard 9 to the front surface of the casing 1.

[0034] The fan guard 9 is a rectangular hollow frame
structure extended by the predetermined width (length)
W along the air blowing direction. Two rows of the open-
ings 93 are formed in the frame wall portions of the fan
guard 9 and arranged in the circumferential direction.
This facilitates installation of the outdoor unit and im-
proves the outer appearance of the outdoor unit. In ad-
dition, the air is smoothly blown from inside the casing 1
and the level of the noise produced by the air blowing is
lowered.

[0035] Unlike conventional outdoor units, the outdoor
unit of the present invention does not need a special pas-
sage configuration. Specifically, it is unnecessary to
shape the bellmouth in such a manner as to guide an
airstream or machine the partition plate into a predeter-
mined shape. Also, since the frame wall portions of the
fan guard 9 are formed as the attachment frame attached
to the casing 1 and have enhanced rigidity, the frame
wall portions cannot be deformed easily.
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(Modification)

[0036] The openings 93, which are formed in the frame
wall portions 92b to 92d of the fan guard 9, are shaped
like elongated slits so that the fingers cannot enter the
openings 93.

Also, the openings 93 are aligned along the direction of
the width of each frame wall portion and spaced apart at
the predetermined intervals in the longitudinal direction
of the frame wall portion. However, by increasing the
length of each of the openings 93, the number of the
openings 93 may be decreased correspondingly. For ex-
ample, as illustrated in Fig. 8, a total of four openings 93
may be arranged in each frame wall portion while divided
in two pairs.

[0037] However, as the length of each opening 93 be-
comes greater, the rigidity of the wall portions of the air
blowing grill 91 becomes lower. Specifically, asillustrated
in Figs. 10(a) and 10(b), the amount of deformation of
the frame wall portions of the fan guard 9 with respect to
pressing force P increases. In this case, the rigidity of
the walls of the air blowing grill 91 may be improved by
increasing the thickness of each frame wall portion. How-
ever, this increases the weight of the fan guard 9 as a
whole and raises the costs, too. If the width of a portion
A (see Fig. 9) between the openings 93 increases, the
length of each opening 93 decreases.

[0038] To solve this problem, as shown in Fig. 9, rein-
forcement ribs L may be arranged in middle portions of
the openings 93 of each frame wall portion 92b to 92d.
Specifically, each of the reinforcement ribs L is arranged
at the backside of the frame wall portion 92b to 92d in
such a manner as to cross the corresponding pair of the
openings 93. This suppresses decrease of rigidity of the
frame wall portions of the fan guard 9 despite the in-
creased lengths of the openings 93. Accordingly, as il-
lustrated in Fig. 10(c), the amount of deformation of each
frame wall portion of the fan guard 9 with respect to the
pressing force P is decreased. Although the reinforce-
ment ribs L may be separate members from the fan guard
9, itis preferable to form the reinforcement ribs L together
with the openings 93 when the fan guard 9 is molded.
Further, the arrangement of the reinforcement ribs L is
not restricted to the arrangement shown in Fig. 8. Spe-
cifically, as illustrated in Fig. 5, the reinforcement ribs L
may be employed for the three pairs of openings ar-
ranged along the longitudinal direction of each frame wall
portion.

(Second Embodiment)

[0039] Figs. 11 and 12 show the structure of an air
delivery unit according to a second embodiment of the
present invention as a whole and a main portion of the
air delivery unit. In the present embodiment, the air de-
livery unit is embodied as an outdoor unit of an air con-
ditioner of a type that draws air from sides through three
surfaces and blows the air upward.
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[0040] The outdoor unit has a frame-like casing 1 with
a rectangular cross section extending in the vertical di-
rection. An air inlet 23a having a grill structure is formed
in the entire portion of a front surface 23 of the casing 1.
Air inlets 24a, 25a are each formed in the front surface
of the corresponding one of two side surfaces 24, 25. A
backside 22 of the casing 1 as a whole and rear portions
of the side surfaces 24, 25 are formed by blind patches.
A heat exchanger, which has a U shape as viewed from
above, isreceived in the casing 1 in correspondence with
the air inlet 23a of the front surface 23 and the air inlets
24a, 25a of the side surfaces.

[0041] A bottom plate 29 is arranged at the lower sur-
face ofthe casing 1. A cylindrical fan guard 28 is provided
on top of the casing 1. An air delivery device (not shown)
is received in the casing 1 and arranged below the fan
guard 28. A flat rectangular frame-like base cap 26a is
engaged with the upper end of the casing 1. A fan guard
28, which has been formed into a cylindrical shape
through drawing, is attached to an opening of the base
cap 26a. The fan guard 28 projects upward and the di-
ameter of the fan guard 28 is decreased with respect to
the diameter of the base cap 26a. A circular air blowing
grill 27 having a grid-like structure is arranged at the up-
per surface of the fan guard 28.

[0042] In aframe wall portion 26b of the fan guard 28,
which has a cylindrical shape, elongated openings 93
are arranged in two parallel rows along the direction of
the width of the frame wall portion. Pairs of the openings
93, which are aligned in the width direction, are arranged
with a predetermined interval in a circumferential direc-
tion of the fan guard 28. Accordingly, a predetermined
amount of air is blown from inside the casing 1 through
the openings 93 of the frame wall portion 26b of the fan
guard 28, in addition to the air blowing grill 27 at the upper
surface of the fan guard 28.

[0043] Asaresult,thisfanguard 28 allows the air blown
upward by the air delivery device arranged in the casing
1 to be blown through the air blowing grill 27 at the top
surface of the fan guard 28 and through the multiple open-
ings 93 of the frame wall portion 26b. This decreases the
amount and the speed of the air blown from the air blow-
ing grill 27, thus suppressing rise of the static pressure
of the air delivery device and decreasing the noise
caused by interference between the bars of the air blow-
ing grill 27 and the air. As a result, excessive drive load
acting on the fan motor is decreased and the power con-
sumption is lowered. Accordingly, a low-noise and ener-
gy-saving air delivery unit is provided.

[0044] Additionally, in the above-described configura-
tion, the openings 93 are arranged at the positions
spaced from the front surface and the front portions of
both side surfaces, at which a short circuit easily occurs
due to the shape of the heat exchanger 11. Accordingly,
the short circuit in which the blown air is drawn to air inlets
23a, 24a, 25a located close to the heat exchanger 11 is
avoided. The heat exchange efficiency of the heat ex-
changer 11 is thus prevented from decreasing.
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[0045] Also, in the above-described structure, the
frame wall portion of the fan guard 28 functions as an air
blowing frame and an attachment frame attached to the
casing 1. This facilitates formation of the openings 93 in
the frame wall portion of the fan guard 28. Accordingly,
it is unnecessary to employ a special passage configu-
ration. Specifically, it is unnecessary to shape the bell-
mouth in such a manner as to guide an airstream or ma-
chine a partition plate into a predetermined shape. Also,
since the frame wall portion of the fan guard 28 is con-
figured as an attachment frame attached to the base cap
26a and has enhanced rigidity, the frame wall portion of
the fan guard 28 cannot be deformed easily.

(Modification)

[0046] The present embodiment may be modified by
forming reinforcement ribs L as illustrated in Fig. 9 for
each of the openings 93.

Claims

1. An air delivery unit comprising a casing having an
air inlet and an air outlet, an air delivery device ar-
ranged in a fan passage extending from the air inlet
to the air outlet in the casing, an air blowing surface
having a grill structure arranged at a position corre-
sponding to the air outlet of the casing, and a fan
guard that has a predetermined length along an air
blowing direction and is formed by a hollow frame
wall portion attached to a portion of the casing around
the air outlet, the air blowing surface and the frame
wall portion of the fan guard being integrally formed
of a synthetic resin, an air blowing opening being
formed in the frame wall portion, the air delivery unit
being characterized in that:

a heatexchangeris arranged in the fan passage
at a position upstream from the air delivery de-
vice;

the heat exchanger is arranged in correspond-
ence with the air inlet of the casing; and

the air blowing opening is arranged in the frame
wall portion at a position spaced from the air inlet
of the casing.

2. The air delivery unit according to claim 1, charac-
terized in that a plurality of openings are formed in
the frame wall portion of the fan guard.

3. The air delivery unit according to claim 1 or 2, char-
acterized in that a rib reinforcing the frame wall por-
tion in the vicinity of the opening is arranged in the
fan guard.

4. The air delivery unit according to any one of claims
1,2, and 3, characterized in that the fan guard has
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arectangular shape, arecess having athreaded hole
being formed in each of four corners of the fan guard,
wherein the fan guard is fixed to the casing by pass-
ing thread means through the threaded holes of the
fan guard and fastening the thread means to the por-
tion of the casing around the air outlet.
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