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(54) CEILING-EMBEDDED TYPE AIR CONDITIONER

(57)  An air inlet (15) and an air outlet (16) for use
during cooling or heating operation of a ceiling-embed-
ded type air conditioner are provided in a decorative
panel (14) located at the bottom of the air conditioner
(1) presented to a room space. A horizontal vane (18)
is provided which can change up and down the supply
direction of a conditioned air through the air outlet (16)
to guide the conditioned air so that the conditioned air

supply direction forms substantially 45° or less with re-
spect to the bottom face of a ceiling board (70). A plu-
rality of straightening plates (19, 19, ...) are arranged on
the front face (18a) of the elongated horizontal vane (18)
at a predetermined pitch over the entire length in the
longitudinal direction thereof to straighten the flow of the
conditioned air into a two-dimensional flow along a ver-
tical plane.
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Description
Technical Field

[0001] This invention relates to an arrangement and
structure of an air outlet of a ceiling-embedded type air
conditioner, and particularly relates to the field of an anti-
contamination technique for controlling the supply direc-
tion of a conditioned air, for example, during cooling op-
eration to prevent particulate dust contained in the con-
ditioned air from adhering to a ceiling surface.

Background Art

[0002] A conventional ceiling-embedded type air con-
ditioner is provided at its air outlet with a horizontal vane
capable of up and down change in the supply direction
of a conditioned air. The horizontal vane makes the sup-
ply direction of the conditioned air relatively downward
during heating operation and makes it relatively upward
during cooling operation so that the supplied airflow will
be approximately parallel to the ceiling surface (a so-
called horizontal air supply), thereby uniformizing the
temperature profile in a room in each operation mode
for enhancement in air conditioning efficiency.

[0003] In the aforementioned horizontal air supply
condition, however, particulate dust contained in the
conditioned air having been supplied may adhere to the
ceiling surface to partially contaminate it. Specifically, in
a horizontal view of the air conditioner as shown in Fig-
ure 9, the airflow supplied in the horizontal air supply
condition through the air outlet (a) is substantially in V
form as viewed along the airflow. Since the initial rate of
air supply is higher at a longitudinally middle portion of
the air outlet (a), the airflow at that portion will pass
through a region away from the ceiling surface (b). Fur-
ther, since particulate dust contained in such a supply
air has a high inertia force; such dust seldom adheres
to the ceiling surface (b).

[0004] On the other hand, at both lateral side portions
of the air outlet (a), the airflow diffuses laterally or forms
vortex flows, i.e., the initial rate of air supply is lower as
compared with the middle portion of the air outlet. There-
fore, the airflow will travel along the ceiling surface (b)
by Coanda effect. Further, in this case, since dust con-
tained in the supply air has a low inertia force and there-
fore easily adheres to the ceiling surface (b), regions (D)
of the ceiling surface (b) close to both lateral sides of
the air outlet (a) can readily adhere dust in the air thereto
resulting in ease contamination.

[0005] To avoid such contamination, Japanese Unex-
amined Patent Publication 3-160266 has proposed that
the horizontal vane is provided with a detachable auxil-
iary fin for shifting the air supply direction toward the ceil-
ing surface and the auxiliary fin is attached or detached
depending upon ease of production of contamination at
the ceiling. Specifically, for example, the auxiliary fin
may be detached to orient the horizontal vane down-
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wards under environments where the room air contains
much dust to readily produce contamination of the ceil-
ing or at locations such as hospitals where demands for
anti-contamination are particularly great, whereas the
auxiliary fin may be attached to allow a horizontal air
supply under environments where contamination of the
ceiling may be hard to occur or at locations where de-
mands for anti-contamination are small.

- Problems to be solved -

[0006] However, even if such an auxiliary fin as used
in the above prior art is provided, the auxiliary fin cannot
help being detached under environments where con-
tamination of the ceiling may readily occur and in this
case, eventually, the conditioned air will always be
blown out downwards from the air outlet. This not only
incurs reduced air conditioning efficiency during cooling
operation where a horizontal air supply should actually
be conducted, but also causes a problem of an uncom-
fortable feeling (a so-called drafty feeling) of a person
in the room resulting from direct blow of a cooled air.
[0007] The present invention has been made in view
of the above points and therefore has its object of pre-
venting contamination of the ceiling surface while ob-
taining a suitable air supply direction in accordance with
each operation mode of the air conditioner by exercising
ingenuity on the design of the air outlet for the condi-
tioned air.

Disclosure of Invention

[0008] The present invention takes the following
measures to solve the above problems.

[0009] A firstinvention is directed to a ceiling-embed-
ded type air conditioner (1) embedded in a ceiling sur-
face (70) and provided with a laterally elongated air out-
let (16) for supplying a conditioned air therethrough to-
ward a room space and with a guide means (18) that is
located in the air outlet (16) and has the ability to guide
a supply of the conditioned air so that a supply direction
of the conditioned air forms substantially 45° or less with
respect to the ceiling surface (70). Further, the air outlet
(16) is provided at least substantially at both longitudinal
ends thereof with straightening members (19) for
straightening the flow of the conditioned air into a two-
dimensional flow along a vertical plane. It is to be noted
that the guide means (18) is preferably adapted to curve
an air passage upstream of the air outlet (16) so that the
direction of the conditioned air to be supplied makes
substantially 45 ° or less with the ceiling surface (70).
[0010] With this invention, the conditioned air sup-
plied through the air outlet (16) of the air conditioner (1)
during cooling operation is guided by the guiding means
(18) to form a jet blown out toward the room space at
45° or less with respect to the ceiling surface (70). The
axis of the jet is turned toward the ceiling surface (70)
due to Coanda effect. In this case, since the straighten-
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ing members (19) are disposed at least substantially at
both longitudinal ends of the air outlet (16), respectively,
and straightens the flows of the conditioned air at both
lateral side portions of the air outlet into two-dimensional
flows along the vertical plane, the initial rate of supply
of the conditioned air becomes as high also at both the
lateral side portions as at the middle portion of the air
outlet. Therefore, the airflows will not reach the ceiling
surface (70) but will gradually go down in the course of
time due to a temperature difference from the room air.
Accordingly, even if the supply direction of the condi-
tioned air is made upward so that the airflow will be ap-
proximately parallel to the ceiling surface, the airflow
can be suppressed from traveling along the ceiling sur-
face, thereby preventing contamination of the ceiling
surface in a so-called horizontal air supply condition.
[0011] Inasecond invention, itis arranged that in the
first invention, the guide means (18) comprises a hori-
zontal vane that allows up and down change in the sup-
ply direction of the conditioned air and straightening
plates as the straightening members (19) are disposed
on the horizontal vane (18). Further, it is preferable that
an extension height (wh) at which the straightening plate
(19) extends from the horizontal vane (18) is 5mm or
more and 30 mm or less (a third invention). Furthermore,
it is further preferable that the extension height (oh) is
22.5 mm (a fourth invention).

[0012] With this invention, since the flow direction of
the conditioned air from the air outlet (16) can be
changed up and down by the horizontal vane (18), the
flow of the supply air can be oriented relatively down-
ward during heating operation, while it can be putinto a
horizontal air supply condition during cooling operation.
The air conditioning efficiency can be thereby enhanced
in each operation mode. Further, the flow of the supply
air can be effectively straightened by the straightening
plates (19) provided on the horizontal vane (18).
[0013] Inafifth invention, itis arranged thatin any one
of the second to fourth inventions, the horizontal vane
(18) is formed of an elongated plate member that curves
over the width thereof and the plurality of straightening
plates (19) are fixedly arranged on an inner curved sur-
face of the horizontal vane (18) at a predetermined pitch
over the entire length in a longitudinal direction of the
horizontal vane (18). It is preferable that the pitch ( wp)
of the straightening plates (19) in respect of the longitu-
dinal direction of the horizontal vane (18) is 10 mm or
more and 60 mm or less (a sixth invention). Also, it is
further preferable that the pitch (wp) of the straightening
plates (19) is 50 mm (a seventh invention). Further, it is
preferable that the number of the straightening plates
(19) to be arranged on each single horizontal vane (18)
is 10 (an eighth invention).

[0014] With this invention, the widthwise curved, elon-
gated horizontal vane (18) can smoothly change the
flow of the conditioned air to change the supply direction
thereof. Further, since the straightening plates are fix-
edly arranged on the inner curved surface of the hori-
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zontal vane (18) over the entire length thereof, the flow
of the supply air can entirely be straightened by these
straightening plates.

[0015] In a ninth invention, it is arranged that in the
first invention, the guide means (18) comprises a hori-
zontal vane that allows up and down change in the sup-
ply direction of the conditioned air and straightening
plates as the straightening members (19) are disposed
on an inclined surface (16b) opposed to a front face of
the horizontal vane in an air passage connecting to the
air outlet (16).

[0016] With this invention, the same operations and
effects as those of the second invention can be
achieved.

[0017] A tenth invention is directed to a ceiling-em-
bedded type air conditioner (1) embedded in a ceiling
surface (70) and provided with a laterally elongated air
outlet (16) for supplying a conditioned air therethrough
toward a room space and with a horizontal vane (18)
that is located in the air outlet (16) and has the ability to
guide a supply of the conditioned air. Further, the hori-
zontal vane (18) is formed of an elongated plate member
that curves over the width thereof, a plurality of straight-
ening plates (19) are fixedly arranged on an inner curved
surface of the horizontal vane (18) over the entire length
thereof, and each of the straightening plates (19) is dis-
posed to be substantially orthogonal to the inner surface
of the horizontal vane (18) and extend over the width
thereof.

[0018] With this invention, the flow direction of the
conditioned air from the air outlet (16) of the air condi-
tioner (1) can be changed up and down by the horizontal
vane (18). Therefore, if the flow of the supply air is rel-
atively downward during heating operation while it is put
into a horizontal air supply condition during cooling op-
eration, the air conditioning efficiency can be enhanced
in each operation mode. Further, the widthwise curved,
elongated horizontal vane (18) can smoothly change the
flow of the conditioned air.

[0019] Furthermore, the straightening plates (19) fix-
edly arranged on the inner curved surface of the hori-
zontal vane (18) can straighten the flow of the supply air
so that the entire flow thereof including partial flows at
both the lateral sides of the air outlet (16) can be formed
into a two-dimensional flow along the vertical plane.
Thus, the partial airflows at both the lateral sides of the
air outlet (16) also increase in the initial rate of supply
of the conditioned air like the partial airflow at the middle
of the air outlet (16). Accordingly, even in a so-called
horizontal air supply condition during for example the
cooling operation, it can be suppressed that the flow of
the conditioned air travels along the ceiling surface (70),
which can prevent contamination of the ceiling surface.

- Effects of the Invention -

[0020] According to the present invention, in the ceil-
ing-embedded type air conditioner (1) embedded in the
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ceiling surface (70) and provided with the air outlet (16)
for supplying a conditioned air therethrough at substan-
tially 45° or less with respect to the ceiling surface (70),
the air outlet (16) is provided at least substantially at
both longitudinal ends thereof with straightening mem-
bers (19) for straightening the flow of the conditioned air
into a two-dimensional flow along the vertical plane.
Thus, even when the conditioned air is supplied through
the air outlet (16) of the air conditioner (1) during for ex-
ample cooling operation so as to be as parallel to the
ceiling surface as possible, the flow of the conditioned
air can be suppressed from traveling along the ceiling
surface thereby preventing the occurrence of contami-
nation at the ceiling.

[0021] Further, according to the second invention, the
supply direction of the conditioned air can be changed
up and down by the horizontal vane (18) in accordance
with each operation mode of the air conditioner, result-
ing in enhanced air conditioning efficiency. In addition,
the straightening plates (19) disposed on the horizontal
vane (18) can effectively straighten the flow of the sup-
ply air.

[0022] Furthermore, according to the fifth invention,
the flow of the conditioned air can be smoothly changed
by the horizontal vane (18) and at the same time, can
be effectively straightened over the entire length of the
air outlet (16).

[0023] Further, according to the ninth invention, the
same effects can be obtained as those of the second
invention.

[0024] Still further, according to the tenth invention,
the same effects can be obtained as those of the first to
third inventions.

Brief Description of Drawings
[0025]

Figure 1 is a schematic cross-sectional view of an
air conditioner according to an embodiment of the
present invention when viewed from sideward.
Figure 2 is a perspective view of the air conditioner
embedded in a ceiling when viewed from below.
Figure 3 is an enlarged view showing detailed struc-
tures of an air outlet and a horizontal vane.

Figure 4 is a view corresponding to Figure 3 when
the supply direction of a conditioned air is oriented
downward.

Figure 5 is a perspective view of the horizontal
vane.

Figure 6 is a front view of the horizontal vane.
Figure 7 is a top view of Figure 6.

Figure 8 is a side view of Figure 6.

Figure 9 is an explanatory diagram showing an air-
flow state of a conditioned air supplied through an
air outlet of a conventional air conditioner when
viewed from sideward.
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Best Mode for Carrying out the Invention

[0026] Below, embodiments of the present invention
will be described in detail with reference to the drawings.
[0027] Figure 1 is a longitudinal cross-sectional view
showing the structure of an embodiment of a ceiling-em-
bedded type air conditioner (1) according to the present
invention. As shown in this figure, this air conditioner (1)
is composed so that a fan (20) and a heat exchanger
(30) are contained in a casing (10), and is installed in a
space at the back of a ceiling so as to be set in an in-
stallation opening (71) formed in a ceiling board (70).
[0028] The casing (10) is formed of a container-like
body casing (11) that opens downward and a decorative
panel (14) that covers a bottom opening of the body cas-
ing (11), and is fixed so as to be suspended from a beam
or the like located above through a hanger although they
are not shown. Specifically, the body casing (11) is com-
posed of a top board (12) shaped in an octagon by cut-
ting away four corners of a square and a side board (13)
extending downward from an outer edge of the top
board (12). On the other hand, the decorative panel (14)
is formed in a substantially square plate and attached
to a lower end of the side board (13), and the top face
of its peripheral portion engages against the bottom face
of the ceiling board (70).

[0029] Further, as also shown in Figure 2, the deco-
rative panel (14) is formed at its substantially middle por-
tion with an air inlet (15) that opens in the form of a
square, and formed with four elongated, rectangular air
outlets (16) immediately outside and along the respec-
tive four sides of the air inlet (15). Furthermore, an air
filter (17) for removing floating substances such as par-
ticulate dust contained in the room air is provided over
the entire area of the air inlet (5), and its entire bottom
face is supported on a lattice-like filter cover. On the oth-
er hand, horizontal vanes (18) that can change the sup-
ply direction of the conditioned air up and down are dis-
posed in the respective air outlets (16).

[0030] Specifically, as shown in enlarged manner in
Figures 3 and 4, out of sidewalls of an air passage that
communicates with the air outlet (16) of the decorative
panel (14), the sidewall on the side of the outer periphery
of the decorative panel (14) (right-hand side of the fig-
ures) is formed of: a vertical surface (16a) extending
substantially vertically downward; and an inclined sur-
face (16b) that is inclined from the lower end of the ver-
tical surface (16a) downwardly in the direction toward
the panel outer periphery and connects with the bottom
face of the decorative panel (14). On the other hand, out
of the sidewalls of the same air passage that communi-
cates with the air outlet (16), the sidewall on the side of
the inner periphery of the decorative panel (14) (left-
hand side of the figures) is formed of: a curved surface
(16c) that gradually extends toward the panel outer pe-
riphery as it goes downward; and a vertical surface
(16d) that extends from the lower end of the curved sur-
face (16c¢) substantially vertically downward. These two
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opposed wall surfaces having such surface forms are
formed over the entire length of the air outlet (16) in the
longitudinal direction (a direction orthogonal to the pa-
per). The air passage interposed between both the wall
surfaces has a function as a run-up passage that chang-
es the flow direction of the conditioned air while straight-
ening the flow of the conditioned air toward the outlet
(16). Further, in the run-up passage, the run-up distance
of the conditioned air up to the outlet (16) is set at sub-
stantially 30 mm or more.

[0031] Further, as each shown in Figures 5 to 8, the
horizontal vane (18) is formed of an elongated plate
member and slightly curved over the width so that the
inner curved surface (18a) forms a front face while the
outer curved surface (18b) forms a back face. Both
lengthwise ends of the horizontal vane (18) are provided
integrally with respective shell-shaped extensions (18c,
18c) that extends on the front face side, and ends of the
extensions (18c) are provided with respective connect-
ing pins (18d, 18d) to extend outward along the length
of the horizontal vane (18). Furthermore, the horizontal
vane (18), with attached to the outlet (16), is connected
and supported for free rotation to the decorative cover
(14) by the two connecting pins (18d, 18d) located in-
side of the air outlet (16) (on the upstream side of the
conditioned air flow), and arranged to rotate about a
support axis x by a drive of an unshown motor.

[0032] Furthermore, as afeature of the presentinven-
tion, a plurality of (ten in the illustrated example)
straightening plates (19, 19, ...) for straightening the
flow of the conditioned air are fixedly arranged on the
inner curved front face (18a) of the horizontal vane (18)
at a predetermined pitch (wp) over the entire length in
the longitudinal direction of the horizontal vane (18).
Each of these straightening plates (19) is placed over
the width of the horizontal vane (18) so as to be sub-
stantially orthogonal to the front face (18a) of the hori-
zontal vane (18). As shown in the arrow S in Figure 5,
the conditioned air that flows between respective adja-
cent straightening plates (19) along the front face (18a)
of the horizontal vane (18) will be thereby straightened
over the entire length of the horizontal vane (18).
[0033] As shown in Figures 6 and 7, it is preferable
that the pitch (wp) of the straightening plates (19) in re-
spect of the longitudinal direction of the horizontal vane
(18) is 10 mm or more and 60 mm or less. In this em-
bodiment, however, the pitch (wp) of the straightening
plates (19) is set at 50 mm as a more preferable value.
Further, it is preferable that the extension height (wh) at
which each straightening plate (19) extends from the
horizontal vane (18) is 5 mm or more and 30 mm or less.
In this embodiment, however, the extension height (wh)
is set at 22.5 mm as a more preferable value.

[0034] Furthermore, whenthe conditioned airis blown
out most downwardly through the air outlet (16), the hor-
izontal vane (18) is oriented downward so that its back
face (8b) overlies the vertical surface (16d) on the panel
inner periphery side as shown in Figure 4. On the other
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hand, when the conditioned air is in its horizontal air sup-
ply condition, the horizontal vane (18) is oriented up-
ward so that its front face (18b) is substantially parallel
to the inclined surface (16b) of the sidewall on the panel
outer periphery side.

[0035] The fan (20) is provided at a substantially mid-
dle position inside of the body casing (11) and serves
as a so-called turbo fan in which blades (23) are held
between a shroud (21) and a hub (22). A drive shaft (26)
of a fan motor (25) mounted on the top board (12) of the
body casing (11) is fixedly inserted into the hub (22) of
this fan (20). The fan (20) is driven into rotation by a
driving force of the fan motor (25) to feed an air, having
been sucked from below the fan (20), diametrically side-
ward. Furthermore, a bellmouth (27) for guiding the air,
having flowed into the casing (10) through the air inlet
(15), to the fan (20) is provided below the fan (20).
[0036] Further, the heat exchanger (30) is a so-called
finned tube heat exchanger composed of a number of
plate-shaped fins (31) arranged in parallel with each oth-
er and a heat-transfer pipe (32) provided through the
fins (31). The heat exchanger (30) is formed in a rectan-
gular cylinder when viewed in a plane to surround the
fan (20), and connected to an outdoor unit via an un-
shown refrigerant pipe to perform a function as an evap-
orator during cooling operation and a function as a con-
denser during heating operation thereby controlling the
temperature conditions of the air fed from the fan (20).
Furthermore, a drain pan (33) for receiving drainage is
provided below the heat exchanger (30).

[0037] In short, the body casing (11) of the air condi-
tioner (1) forms thereinside an airflow passage (W) lead-
ing from the air inlet (15) of the decorative panel (14) to
the air outlet (16) through the air filter (17), the bell-
mounth (27), the fan (20) and the heat exchanger (30).
When the fan (20) is driven during air conditioning, the
room air taken into the casing (10) via the air filter (17)
through the air inlet (15) flows through the airflow pas-
sage (W) in the order of the bellmouth (27), the fan (20)
and the heat exchanger (30), exchanges heat with re-
frigerant in the heat exchanger (30) to experience tem-
perature control (i.e., to be cooled during cooling oper-
ation or to be heated during heating operation), and is
then supplied to the room space through the air outlet
(16), thus performing air conditioning of the room space.
[0038] More specifically, first, if there is a demand for
the conditioned air being supplied comparatively down-
ward during for example heating operation, the horizon-
tal vane (18) is oriented substantially vertically down-
ward as shown in Figure 4 so that the conditioned air is
supplied substantially vertically downward along the
horizontal vane (18) and the vertical surface (16a) of the
air outlet (16) on the panel outer periphery side as
shown in the arrow S in the same figure.

[0039] On the other hand, if the supply air is put into
a so-called horizontal air supply condition during for ex-
ample cooling operation, the horizontal vane (18) is up-
wardly rotated as shown in Figure 3 so that the front face
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(18a) of the horizontal vane (18) is made substantially
parallel with the inclined surface (16b) of the sidewall of
the air outlet (16) on the panel outer peripheral side. In
this manner, the conditioned air flows along the side-
walls of the guide passage communicating with the air
outlet (16), i.e., flows in a curved path along the curved
surface (6c) and then front face (18a) of the horizontal
vane (18), changes widely and smoothly its direction of
the flux line, passes between the inclined surface (16b)
of the air outlet (16) on the panel outer periphery side
and the horizontal vane (18) as shown in the arrow S in
the figure, and is then blown out through the air outlet
(16) at an angle approximately parallel to the bottom
face of the ceiling board (70) (for example, an angle of
approximately 25 ° to 35 ° with the bottom face of the
ceiling board (70)).

[0040] In this case, the conditioned air supplied to the
room space through the air outlet (16) forms a jet. When
the supply angle of the air is approximately parallel to
the bottom face of the ceiling board (70), the axis of the
jet will be bent upward by Coanda effect. In this embod-
iment, however, the straightening plates (19, 19, ...) are
provided on the front face (18a) of the horizontal vane
(18) as described above and therefore the flow guided
by the horizontal vane (18) is straightened by the
straightening plates (19, 19, ...).

[0041] Accordingly, the airflow is restrained from lat-
erally diffusing or forming vortex flows even at both lat-
eral side portions of the air outlet (16) and instead sup-
plied to the room space as a two-dimensional flow gen-
erally traveling along the vertical plane (a plane includ-
ing the section in the figure). As a result, also at both
lateral side portions of the air outlet (16), the initial rate
of supply of the conditioned air becomes sufficiently high
as at the middle portion thereof. The airflow does not
reach the ceiling surface (70) but gradually goes down
in the course of time due to a temperature difference
from the room air.

[0042] In the portion of the conventional ceiling-em-
bedded type air conditioner where the rate of air supply
is low, the airflow is easy to approach the bottom face
of the ceiling board (70) by Coanda effect. If the supply
direction of the conditioned air is oriented relatively up-
ward by the horizontal vane (18) during cooling opera-
tion so as to be set at for example 40 to 45 degrees with
respect to the bottom face of the ceiling board (70), the
airflow will flow along the bottom face of the ceiling board
(70) so that ceiling contamination occurs in the regions
(D) as shown in imaginary lines in Figure 2. On the other
hand, in the air conditioner (1) according to this embod-
iment, the horizontal vane (18) is provided with the
straightening plates (19, 19, ...) to straighten the flow of
the conditioned air into a two-dimensional flow along the
vertical plane. Therefore, particularly during cooling op-
eration which needs a horizontal supply of the condi-
tioned air, the horizontal vane (18) can make the supply
direction of the conditioned air approach up to about 25
to about 35 degrees with respect to the bottom face of

10

15

20

25

30

35

40

45

50

55

the ceiling board (70) to thereby ensure a high air con-
ditioning efficiency and eliminate an uncomfortable feel-
ing (drafty feeling) of a person lived in the room. In ad-
dition, at the same time, the flow of the conditioned air
can be restrained from flowing along the bottom face of
the ceiling board (70), which prevents the occurrence of
ceiling contamination that has conventionally been a
problem.

- Other Embodiments -

[0043] The present invention is not limited to the
above embodiment but includes a variety of other em-
bodiments. Specifically, in the above embodiment, the
straightening plates (19, 19, ...) as straightening mem-
bers are arranged on the front face (18a) of the horizon-
tal vane (18).However, the straightening plates (19,
19, ...) are not limited to the above arrangement but, for
example, may be arranged on the inclined surface (16b)
of the air outlet (16) that is opposed to the front face
(18a) of the horizontal vane (18). Further, the straight-
ening plates (19, 19, ...) are not necessarily arranged
over the entire length in the longitudinal direction of the
air outlet (16) but may only be arranged to correspond
substantially to both the ends of the air outlet (16).
[0044] Further, inthe above embodiment, the horizon-
tal vane (18) is disposed in the air outlet (16) to change
the flow direction of the conditioned air up and down.
However, the flow of the conditioned air may be guided
only by the curved design of the air passage leading to
the air outlet (16) without the horizontal vane (18) being
disposed. In this case, the air passage itself constitutes
a guide means.

[0045] In addition, in the above embodiment, the
present invention is applied to a so-called ceiling-em-
bedded 4-directional supply type air conditioner (1) that
includes a turbo fan to supply the conditioned air in four
directions. The presentinvention, however, is not limited
to this type but can be applied to, for example, a so-
called ceiling-embedded bidirectional supply type air
conditioner that includes a silocco fan to supply in two
directions.

Industrial Applicability

[0046] As canbe seenfrom the above, the ceiling-em-
bedded type air conditioner can prevent contamination
of the ceiling surface while providing a suitable air sup-
ply direction in accordance with its operation mode and
is therefore suitable for use at locations such as hospi-
tals where demands for anti-contamination are particu-
larly great.

Claims

1. Aceiling-embedded type air conditioner embedded
in a ceiling surface (70) and provided with a laterally
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elongated air outlet (16) for supplying a conditioned
air therethrough toward a room space and with
guide means (18) that is located in the air outlet (16)
and has the ability to guide a supply of the condi-
tioned air so that a supply direction of the condi-
tioned air forms substantially 45° or less with re-
spect to the ceiling surface (70), characterized in
that

the air outlet (16) is provided at least substan-
tially at both longitudinal ends thereof with straight-
ening members (19) for straightening the flow of the
conditioned air into a two-dimensional flow along a
vertical plane.

The ceiling-embedded type air conditioner of Claim
1, characterized in that

the guide means (18) comprises a horizontal
vane that allows up and down change in the
supply direction of the conditioned air, and
the straightening member (19) comprises a
straightening plate disposed on the horizontal
vane (18).

The ceiling-embedded type air conditioner of Claim
2, characterized in that

an extension height (oh) at which the straight-
ening plate (19) extends from the horizontal vane
(18) is set at 5mm or more and 30 mm or less.

The ceiling-embedded type air conditioner of Claim
3, characterized in that

the extension height (oh) of the straightening
plate (19) from the horizontal vane (18) is 22.5 mm.

The ceiling-embedded type air conditioner of any
one of Claims 2 to 4, characterized in that

the horizontal vane (18) is formed of an elon-
gated plate member that curves over the width
thereof, and

the plurality of straightening plates (19) are fix-
edly arranged on an inner curved surface of the
horizontal vane (18) at a predetermined pitch
over the entire length in a longitudinal direction
of the horizontal vane (18).

The ceiling-embedded type air conditioner of Claim
5, characterized in that

the pitch (wp) of the straightening plates (19)
in respect of the longitudinal direction of the hori-
zontal vane (18) is 10 mm or more and 60 mm or
less.

The ceiling-embedded type air conditioner of Claim
6, characterized in that

the pitch (wp) of the straightening plates (19)
is 50 mm.
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8.

10.

The ceiling-embedded type air conditioner of Claim
5, characterized in that

the number of the straightening plates (19) to
be arranged on each single horizontal vane (18) is
10.

The ceiling-embedded type air conditioner of Claim
1, characterized in that

the guide means (18) comprises a horizontal
vane that allows up and down change in the
supply direction of the conditioned air, and

the straightening member (19) comprises a
straightening plate that is disposed on an in-
clined surface (16b) opposed to a front face of
the horizontal vane in an air passage connect-
ing to the air outlet (16).

A ceiling-embedded type air conditioner embedded
in a ceiling surface (70) and provided with a laterally
elongated air outlet (16) for supplying a conditioned
air therethrough toward a room space and with a
horizontal vane (18) that is located in the air outlet
(16) and has the ability to guide a supply of the con-
ditioned air, characterized in that

the horizontal vane (18) is formed of an elon-
gated plate member that curves over the width
thereof,

a plurality of the straightening plates (19) are
fixedly arranged on an inner curved surface of
the horizontal vane (18) over the entire length
thereof, and

each of the straightening plates (19) is dis-
posed to be substantially orthogonal to the in-
ner surface of the horizontal vane (18) and ex-
tend over the width thereof.
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Fig. 4
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Fig. 5
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