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Description

[0001] The present invention relates to an air condi-
tioner, and more specifically, it concerns an indoor unit
of an air conditioner, the indoor unit having a blowing port
at each of upper and lower portions of the front surface
thereof.

[0002] Hitherto, in order to keep a comfortable indoor
temperature and humidity, an air conditioner that has a
blowing port at each of the upper and lower portions
thereof has been disclosed (refer to Patent Document 1,
for example).

[0003] Also, to prevent volumes of air blowing upward
and downward from interfering with each other, it has
been proposed that a partition plate is arranged between
an upper fan and a lower fan (refer to Patent Document
2, for example).

[0004] Furthermore, in order that air flow is stabilized
even when there is a difference in speed between an
upper fan and a lower fan, it has been proposed that a
partition plate is made movable between the upper fan
and the lower fan (refer to Patent Document 3, for exam-
ple).

[0005] [Patent Document 1] Japanese Unexamined
Utility Model Registration Application Publication No.
55-67934 (pp. 3 to 4 and Fig. 3)

[0006] [Patent Document 2] Japanese Unexamined
Patent Application Publication No. 61-153426 (p. 2 and
Fig. 1)

[0007] [Patent Document 3] Japanese Unexamined
Patent Application Publication No. 8-178338 (p. 3 and
Fig. 2)

[0008] However,the arrangements disclosed in Patent

Documents 1 to 3 have involved problems in that they
cannot make full use of the capabilities of the upper side
blower (upper fans) and the lower side blower (lower
fans), and that these blowers (fans) generate noise.
[0009] Specifically, the arrangement disclosed in Pat-
ent Document 1 has a separator that projects in a moun-
tain-shape in its cross section toward the front surface,
between the upper blower and the lower blower, and that
diverts sucked air upward and downward. Therefore, be-
tween each of the lower ends of the separator and re-
spective one of the upper blower and the lower blower
(i.e., on the suction side of each of the blowers), a pre-
determined gap over a predetermined range is not se-
cured, thereby disturbing air flow and restricting an in-
crease in air speed.

[0010] The arrangement disclosed in the Patent Doc-
ument 2 is of a type that is formed simply by erecting a
partition plate on the planar rear surface. Therefore, air
sucked around the partition plate is subject to stagnation
and/or disturbance, and a predetermined gap over a pre-
determined range is not secured on the suction side of
each of the upper fan and the lower fan, thereby disturb-
ing air flow and restricting an increase in air speed.
[0011] Moreover, the arrangement disclosed in Patent
Document 3 has a movable partition plate, and hence, it
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requires a moving mechanism. As a result, because of
deterioration of maintainability due to an increase in the
number of components and a rise in the weight, and due
to possible failures and the like, and in addition, because
of the need to secure a moving range of the partition
plate, a predetermined gap over a predetermined range
is not secured on suction side of each of the upper fan
and the lower fan, thereby disturbing air flow and restrict-
ing an increase in air speed.

[0012] JP-A-2000/234 796 and JP-A-01/234 725 dis-
close air conditioners in accordance with the pre-char-
acterizing portion of claim 1.

[0013] The presentinvention has been made to solve
the above-described problems. An object of the present
invention is to obtain a simply-constructed air conditioner
having a separator forming air flow that is smoothly di-
verted toward an upper fan and a lower fan, and that has
a low disturbance and an increased speed. A further ob-
ject of the present invention is to obtain a low-noise air
conditioner that is prevented from the reduction in air
volume even under the condition of "blowoff by upper-
fan alone" (in which only the upper fan is operated, with
the lower fan stopped).

[0014] An air conditioner according to the present in-
vention is defined in claim 1.

[0015] Thus the crest of the central mountain portion
of the corrugated separator is located further toward the
rear surface side than a surface connecting the lower
edge of the heat exchanger and the lower edge of the
upper rear guider. Further, it may be located in the middle
between the upper fan and the lower fan in the vertical
direction. There may be provided a wind-direction adjust-
ing plate for closing the lower blowing port or changing
the direction of wind. The invention will be further de-
scribed by way of example with reference to the accom-
panying drawings in which:-

Fig. 1 is a longitudinal sectional view explaining the
construction of an air conditioner according to a first
embodiment of the present invention;

Fig. 2 is a longitudinal sectional view explaining the
construction of an air conditioner according to a sec-
ond embodiment of the present invention; and

Fig. 3 is a longitudinal sectional view of the main
portion of a separator of an air conditioner according
to a third embodiment of the present invention.

[0016] InFig. 1, anindoor unit 100 of an air conditioner
(the overall apparatus of this air conditioner is not shown)
has an enclosure 1. In the front surface (left side in Fig.
1) of the enclosure 1, an upper blowing port 3 is provided
at an upper portion thereof, and a lower blowing port 4
is provided at a lower portion thereof. A suction port 2 is
installed in the front central portion, and an upper airflow
direction adjusting plate 5 and a lower airflow-direction
adjusting plate 6 for varying the direction of airflow are
installed in the upper blowing port 3 and the lower blowing
port 4, respectively.
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[0017] Inside the enclosure 1, there are provided an
upper cross-flow fan 9 and a lower cross-flow fan 10 for
blowing airflow toward the upper blowing port 3 and the
lower blowing port 4, respectively. Behind the upper
cross-flow fan 9 and the lower cross-flow fan 10, there
are provided an upper rear guide 14 and a lower rear
guide 15, respectively, each of which has a substantially
arcuate cross section.

[0018] Facing the suction port 2, a heat exchanger 13
is installed inside the enclosure 1. At the upper edge of
the heat exchanger 13, there is provided an upper blow-
ing nozzle 7 for dividing off the upper blowing port 3 and
the heat exchanger 13, while at the lower edge of the
heat exchanger 13, there is provided a lower blowing
nozzle 8 for dividing off the lower blowing port 4 and the
heat exchanger 13.

[0019] Furthermore, onthe rear surface side (right side
in Fig. 1) of the heat exchanger 13, a corrugated sepa-
rator 12 is arranged. The corrugated separator 12, which
has a substantially W-shaped cross section, includes a
central mountain portion (hereinafter referred to as a
"bump") 12c which projects in a substantially arcuate
shape in the cross section toward the front surface, at
the central portion, and an upper valley portion 12b and
a lower valley portion 12d, each of which caves in a sub-
stantially arcuate shape in the cross section thereof to-
ward the rear surface of the enclosure and is smoothly
connected with a respective one of the upper part and
the lower part of the bump 12c. Also, the lower edge 14a
of the upper rear guide 14 and the upper edge 12a of the
upper valley portion 12b of the corrugated separator 12
are connected, and the upper edge 15a of the lower rear
guide 15 and the lower edge 12e of the lower valley por-
tion 12d of the corrugated separator 12 are connected.
[0020] Next, description will be made of operations of
the air conditioner according to the first embodiment of
the present invention. In the indoor unit 100 (upper/lower
fans two-flow type indoor unit) of the air conditioner, hav-
ing the above-described features, indoor air is sucked in
from the suction port 2 by being drawn with the upper
cross-flow fan 9 and the lower cross-flow fan 10, and
after having been subjected to a heat exchange by the
heat exchanger 13, it is diverted while being rectified up-
ward and downward by the bump 12c¢ with a substantially
arcuate cross section. The diverted air flows are smoothly
guided by the upper valley portion 12b and the lower
valley portion 12d, and sucked into the upper cross-flow
fan 9 and the lower cross-flow fan 10, respectively. Then,
the air sucked by the fans is blown off from the upper
blowing port 3 and the lower blowing port 4 at angles
predetermined by the upper airflow-direction adjusting
plate 5 and the lower airflow-direction adjusting plate,
respectively.

[0021] Herein, in the corrugated separator 12, the up-
per valley portion 12b, the bump 12c, and the lower valley
portion 12d, each of which has a substantially arcuate
cross section, are connected by a smooth curve to there-
by exhibit a substantially W-shaped cross section. Here,
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since the upper edge 12a of the upper valley portion 12b
and the lower edge 12e of the lower valley portion 12d,
respectively, are connected to the lower edge 14a of the
upper rear guide 14 and the upper edge 15a of the lower
rear guide 15, a corrugated casing (hnumber of valleys:
four) is formed of the upper rear guide 14, the separator
12, and the lower rear guide 15. Therefore, there occurs
no air flow disturbance at the time of the above-described
diversion, and therefore, a low-noise indoor unit 100 is
formed. In addition to the absence of disturbance, recti-
fication and speed-up of air flow are achieved by the up-
per rear guide 14 and the lower rear guide 15, so that air
volume is increased.

[0022] Furthermore, because of the absence of a mov-
ing mechanism such as a partition plate for diverting air
flows upward and downward, an air conditioner can be
obtained that is simple in construction, and in which an
increase in the number of components and a rise in the
weight are prevented to thereby maintain an low manu-
facturing cost, as well as an improved reliability is
achieved.

[Second Embodiment]

[0023] While, in the above-described first embodi-
ment, a airflow path configuration in the case of "two-
flows by upper/lower fans" has been explained, a con-
figuration in the case of "one-flow by blowoff of upper-
fan alone" will now be described.

[0024] Fig. 2is alongitudinal sectional view explaining
the construction of an air conditioner according to a sec-
ond embodiment of the present invention. Here, parts
that are the same as or equivalent to those in the first
embodiment (Fig. 1) are designated by the same refer-
ence numerals, and descriptions thereof are partly omit-
ted.

[0025] In Fig. 2, the lower blowing port 4 is closed by
rotating the lower airflow-direction adjusting plate 6. A
broken line Aiin Fig. 2 is a line connecting the lower edge
13a of the heat exchanger 13 and the lower edge 14a of
the upper rear guide 14, and the crest of the bump 12c
of the separator 12 is characterized by being located fur-
ther toward the rear surface side than the broken line A.
By virtue of such a feature of the separator 12, even in
the case of "one-flow by blowoff of upper-fan alone", air
sucked from the lower part of the heat exchanger 13
smoothly flows along the separator 12 without a resist-
ance by the bump 12c. This prevents a decrease of air
volume, and allows noise reduction.

[Third Embodiment]

[0026] Fig. 3isalongitudinal sectional view of the main
portion of a separator of an air conditioner according to
a third embodiment of the present invention. Here, parts
that are the same as or equivalent to those in the first
embodiment (Fig. 1) are designated by the same refer-
ence numerals, and descriptions thereof are partly omit-
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ted.

[0027] InFig. 3, the crest of the bump 12c¢ with a sub-
stantially arcuate shaped cross section, of the separator
12 is disposed at a position such that the distance hl
between the center of the upper cross-flow fan 9 and the
above-described crest equals to the distance h2 between
the center of the lower cross-flow fan 10 and the crest,
namely, at a position satisfying a condition (h1 = h2).
[0028] Itis not desirable that the curves of the upper
valley portion 12b and the lower valley portion 12d each
connecting with the bump 1c be too deep like a dotted
line B, or too shallow like a dotted line C, because, in
either case, sucked airflow is extremely bent to thereby
constitute a resistance. It is therefore important to form
curves that guides air smoothly. These curves vary de-
pending on specifications of fans or heat exchanger to
be used.

[0029] Asdescribed above, by disposing the bump 12c¢
with a substantially arcuate shaped cross section at a
substantially middle position between the upper fan 9
and the lower fan 10, the ratio of air volume between the
upper and lower fans becomes nearly equal (namely,
close to (1:1)). Consequently, the speed of air passing
through the heat exchanger 13 is made uniform, resulting
in reduced noise. Furthermore, the uniformization of the
speed of air passing through the heat exchanger 13 elim-
inates nonuniformity in heat exchange, thereby enhanc-
ing heat exchanger effectiveness.

[0030] It will be appreciated that the features above
while referred to as three embodiments can be combined
to advantage in a single air conditioning unit.

[Reference Numerals]
[0031]

enclosure

suction port

upper blowing port

lower blowing port

upper airflow-direction adjusting plate
lower airflow-direction adjusting plate
upper blowing nozzle

lower blowing nozzle

upper cross-flow fan

10: lower cross-flow fan

12: separator

12b:  upper valley portion

12c:  central mountain portion (bump)

12d:  lower valley portion

N>R

13: heat exchanger

14: upper rear guide
15: lower rear guide
Claims

1. An air conditioner comprising:
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an enclosure (1);

a suction port (2) installed at a front central por-
tion of the enclosure (1);

a heat exchanger (13) installed inside the enclo-
sure (1) and facing the suction port (2);

an upper blowing port (3) and a lower blowing
port (4), respectively, installed at a front upper
portion and a front lower portion of the enclosure
(1)

an upper fan (9) and a lower fan (10) that blow
air toward the upper blowing port (3) and the
lower blowing port (4), respectively;

an upper rear guide (14) and a lower rear guide
(15) each of which has an arcuate cross section,
and is disposed rearwardly of a respective one
of the upper fan (9) and the lower fan (10); and
a separator (12) having a substantially W-
shaped cross section and installed inside the
enclosure (1), the separator (12) facing the heat
exchanger (13),

wherein the separator (12) comprises:

a central convex portion (12c¢) which projects
with a substantially arcuate cross-sectional
shape toward the front surface of the enclosure
(2); and

an upper concave portion (12b) and alower con-
cave portion (12d) each of which curves with a
substantially arcuate cross-sectional shape to-
ward the rear surface of the enclosure, and is
smoothly connected with a respective one of the
upper part and the lower part of the central con-
vex portion (12c), and

wherein the lower edge of the upper rear guide (14)
and the upper edge of the upper concave portion
(12b) of the separator (12) are connected, and the
upper edge of the lower rear guide (15) and the lower
edge of the lower concave portion (12d) of the sep-
arator (12) are connected; characterized in that:

the crest of the central convex portion (12c) of
the separator (12) is located further toward the
rear of the air conditioner than a plane connect-
ing the lower edge of the heat exchanger (13)
and the lower edge of the upper rear guide (14).

An air conditioner according to Claim 1, wherein the
crest of the central convex portion (12c) of the sep-
arator (12) islocated in the middle between the upper
fan (9) and the lower fan (10) in the vertical direction.

An air conditioner according to Claim 1 or 2, wherein
there is provided a airflow-direction adjusting plate
(6) for closing the lower blowing port (4) or changing
the direction of airflow therefrom.
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Patentanspriiche

1.

Klimaanlage, welche umfasst:

ein Gehause (1);

einen an einem vorderen zentralen Abschnitt
des Gehéauses (1) angebrachten Saugkanal (2);
einen innerhalb des Gehauses (1) angebrach-
ten und dem Saugkanal (2) zugewandten War-
metauscher (13);

einen oberen Blaskanal (3) und einen unteren
Blaskanal (4), die jeweils an einem vorderen
oberen Abschnitt und an einem vorderen unte-
ren Abschnitt des Gehauses (1) angebracht
sind;

einen oberen Ventilator (9) und einen unteren
Ventilator (10), die Luft jeweils hin zum oberen
Blaskanal (3) und unteren Blaskanal (4) blasen;
eine obere hintere Fuihrung (14) und eine untere
hintere Fihrung (15), von denen jede einen bo-
genférmigen Querschnitt aufweist und hinter
dem oberen Ventilator (9) bzw. dem unteren
Ventilator (10) angeordnet ist; und

ein Trennelement (12) mit einem im Wesentli-
chen W-férmigen Querschnitt, das innerhalb
des Gehauses (1) angebracht ist, wobei das
Trennelement (12) dem Warmetauscher (13)
zugewandt ist,

wobei das Trennelement (12) umfasst:

einen zentralen konvexen Abschnitt (12c), der
mit einerim Wesentlichen bogenférmigen Quer-
schnittsform hin zur vorderen Oberflache des
Gehdauses (1) hervorsteht; und

einen oberen konkaven Abschnitt (12b) und ei-
nen unteren konkaven Abschnitt (12d), von de-
nen sich ein jeder mit einerim Wesentlichen bo-
genférmigen Querschnittsform hin zur hinteren
Oberflache des Gehauses wolbt und gleichmé-
3ig mit dem oberen Teil bzw. dem unteren Tell
des zentralen konvexen Abschnitts (12c) ver-
bunden ist; und

wobei die untere Kante der oberen hinteren Fiihrung
(14) und die obere Kante des oberen konkaven Ab-
schnitts (12b) des Trennelements (12) verbunden
sind und die oberen Kante der unteren hinteren Fiih-
rung (15) und die untere Kante des unteren konka-
ven Abschnitts (12d) des Trennelements verbunden
sind; dadurch gekennzeichnet, dass

der Scheitelpunkt des zentralen konvexen Ab-
schnitts (12c¢) des Trennelements (12) sich weiter in
Richtung der Riickseite der Klimaanlage befindet als
eine Ebene, die die untere Kante des Wéarmetau-
schers (13) und die untere Kante der oberen hinteren
Fuhrung (14) verbindet.
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2.

Klimaanlage nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Scheitelpunkt des zentralen
konvexen Abschnitts (12c) des Trennelements (12)
sich in der vertikalen Richtung in der Mitte zwischen
dem oberen Ventilator (9) und dem unteren Ventila-
tor (10) befindet.

Klimaanlage nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass eine Luftstromrichtungs-An-
passungsplatte (6) zum SchlieRen des unteren Blas-
kanals (4) oder zum Andern der Richtung des Luft-
stroms daraus vorgesehen ist.

Revendications

1.

Climatiseur, comprenant :

un coffret (1) ;

un orifice d’aspiration (2) ménagé dans une par-
tie centrale avant du coffret ;

un échangeur (13) de chaleur installé a I'inté-
rieur du coffret (1) et situé en regard de l'orifice
d’aspiration (2) ;

un orifice supérieur d'insufflation (3) et un orifice
inférieur d'insufflation (4), respectivement mé-
nagés dans une partie supérieure avant et une
partie inférieure avant du coffret (1) ;

une soufflerie supérieure (9) et une soufflerie
inférieure (10) qui soufflent de l'air respective-
ment vers l'orifice supérieur d’insufflation (3) et
I'orifice inférieur d’insufflation (4) ;

un guide arriére supérieur (14) et un guide ar-
riére inférieur (15) dont chacun a une section
transversale arquée et est disposé en arriére de
I'une, respective, des soufflerie supérieure (9)
et soufflerie inférieure (10) ; et

un séparateur (12) a section transversale sen-
siblement en W, installé a I'intérieur du coffret
(1), le séparateur (12) étant en regard de
I'échangeur (13) de chaleur,

dans lequel le séparateur (12) comporte :

une partie centrale convexe (12c) qui fait
saillie avec une forme en coupe transver-
sale sensiblement arquée vers la surface
avant du coffret (1) ; et

une partie supérieure concave (12b) et une
partie inférieure concave (12d) dont chacu-
ne est incurvée avec une forme en coupe
transversale sensiblement arquée vers la
surface arriére du coffret, et est reliée pro-
gressivement al’'une, respective, des partie
supérieure et partie inférieure de la partie
centrale convexe (12c), et

dans lequel le bord inférieur du guide supé-
rieur arriere (14) et le bord supérieur de la
partie supérieure convexe (12b) du sépara-
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teur (12) sont reliés, et le bord supérieur du
guide inférieur arriere (15) et le bord infé-
rieur de la partie inférieure concave (12d)
du séparateur (12) sontreliés ; caractérisé
ence que :

la créte de la partie centrale convexe
(12c) du séparateur (12) est située plus
loin vers l'arriére du climatiseur qu’un
plan reliant le bord inférieur de I'échan-
geur (13) de chaleur et le bord inférieur
du guide supérieur arriere (14).

Climatiseur selon la Revendication 1, dans lequel la
créte de la partie centrale convexe (12c) du sépara-
teur se trouve au milieu entre la soufflerie supérieure
(9) et la soufflerie inférieure (10) dans la direction
verticale.

Climatiseur selon la revendication 1 ou 2, dans le-
quel est prévue une plaque de réglage (6) d’orien-
tation de flux d’air pour fermer I'orifice inférieur d’in-
sufflation (4) ou modifier I'orientation du flux d’air de-
puis celui-ci.
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FIG. 1
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FIG. 2
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FIG. 3
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