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(54) Indoor unit of an air conditioner

(57) Indoor unit of an air conditioner of the type that
consists of a hollow casing with vents for the inlet and
outlet of air, respectively, being housed therein at least
one heat exchanger and a centrifugal fan that inhales air,
through the inlet vent, from the comfort area of a room
to the surfaces of the heat exchanger and returns it,
through the outlet vent, to said comfort area, the indoor

unit comprising a separator that divides the casing into
two transversal cavities, one inlet cavity and one outlet
cavity, with an opening for the air to pass from one cavity
to the other, the fan being positioned in said opening with
its axis of rotation essentially perpendicular to the largest
faces of the casing, the opening constituting the entrance
to the fan’s air intake.
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Description

Technical field of the invention

[0001] The invention relates to an indoor unit of an air
conditioner of the type that consists of a hollow casing
with vents for the inlet and outlet of air, respectively, being
housed therein at least one heat exchanger and a fan
that inhales air, through the inlet vent, from the comfort
area of a room to the surfaces of the heat exchanger and
returns it, through the outlet vent, to said comfort area.

Background of the invention

[0002] The known indoor units of air conditioners con-
sist of an outer casing, in the form of a cabinet, with an
air inlet grille or orifice situated preferably, in apparatus
to be installed in a horizontal or vertical position, on the
lower part and an air outlet grille or orifice situated on the
front part of the casing. Said units also comprise a heat
exchanger generally consisting, in cooling apparatus, of
an evaporator that cools the air that enters the casing
through the inlet grille using the evaporation heat of a
refrigerant. A fan housed inside the casing is responsible
for inhaling the air from the room, directing it towards the
heat exchanger of the indoor unit and expelling it towards
the outside through the outlet grille or through tubes.
[0003] An example of an indoor unit of an air condi-
tioner is disclosed in document WO 3033965. The casing
of the unit has a front orifice or a grille that extends hor-
izontally, behind which a tangential fan is positioned, in-
side the casing, which inhales and expels the air in a
tangential direction in relation to its axis of rotation. Until
now, this type of fan, with an axis of rotation parallel to
the inlet grille or orifice, has been used because the fan
motor can be housed inside the casing at one of the ends
of the fan, thus increasing the length of the casing to a
greater or lesser extent whilst avoiding having to increase
the thickness thereof. In this type of unit the thickness of
the casing is determined by the diameter of the fan wheel,
which, to achieve an optimum airflow, must have a min-
imum size. As has been mentioned above, this minimum
size conditions the thickness of the casing; the greater
the airflow, the thicker the casing.
[0004] The use of centrifugal fans, positioned inside
the casing in such a way that their axis of rotation is per-
pendicular to the largest faces of said casing, partly
solves the aforementioned problems. Despite the fact
that the diameter of the fan wheel does not condition the
thickness of the casing, the size of the drive motor of said
fans does condition said thickness. This type of fan is
often used in units to be installed horizontally on the ceil-
ings of rooms requiring air conditioning. In this type of
installations the thickness of the unit is not particularly
relevant as the unit is usually built into the false ceiling
of the room and the formwork of the floor above.
[0005] There is therefore a need for an indoor air-con-
ditioning unit that is thinner than known units, without this

entailing a reduction in the flow of inhaled air, ensuring
an optimum cooling capacity of the air conditioner.

Explanation of the invention

[0006] The indoor unit of an air conditioner that is the
object of the invention overcomes the aforementioned
problems. Said unit consists of an essentially parallele-
pipedic straight rectangular hollow casing with vents for
the inlet and outlet of air, respectively, being housed
therein at least one filter element, at least one heat ex-
changer and a centrifugal fan that inhales air, through
the inlet vent, from the comfort area of a room to the
surfaces of the heat exchanger and returns it, through
the outlet vent, to said comfort area.
[0007] The unit is essentially characterised in that it
comprises a separator that divides the casing into two
transversal cavities, one inlet cavity and one outlet cavity,
with an opening for the air to pass from one cavity to the
other, the fan being positioned in said opening of the
separator, in such a way that its axis of rotation is essen-
tially perpendicular to the largest faces of the casing, said
opening constituting the entrance to the air intake of the
fan, and in that the heat exchanger is situated on one
side or other of the fan, always outside the projection, in
an axial direction, of the air intake thereof.
[0008] According to another characteristic of the inven-
tion, the relationship between the diameter (D) of the fan
wheel and the outlet height (h) of the fan blades follows
the ratio: D/h = 5.5.
[0009] According to another characteristic of the inven-
tion, the unit is characterised in that the drive motor of
the fan is housed therein, and in that the stator of said
motor is housed inside a casing situated in the air intake
of the fan, fastened to one of the largest faces of the
hollow casing of the indoor unit.
[0010] According to another characteristic of the inven-
tion, the fan wheel comprises a flat annulus or flat circle
that joins the blades of said wheel, which project from
the air intake towards the ends of the fan, the annulus
being joined to the rotor of the drive motor of the fan,
which is an external rotor motor, and in that the stator of
said motor is fastened, by supports, to the face of the
casing adjacent to the annulus of the fan wheel.

Brief description of the drawings

[0011] In the attached drawings an embodiment of the
indoor unit of an air conditioner according to the invention
is illustrated by means of a non-limiting example. In said
drawings:

Fig. 1 is a view of the longitudinal section of an indoor
unit according to the invention;
Figs. 2a, 2b and 2b each show cross-section views
of the separator and the fan corresponding to three
variants of an indoor unit according to the invention;
and
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Fig. 3 shows a schematic perspective view of the
indoor unit shown in Fig. 1.

Detailed description of the drawings

[0012] The indoor unit 1 of the air conditioner shown
by way of an example in Fig. 1 is formed in a known way
by a parallelepipedic straight rectangular hollow casing
2 with vents for the inlet 18 and outlet 19 of air, respec-
tively, being housed therein two filter elements 3, that
cover said air inlet and outlet vents; a heat exchanger 4;
and a centrifugal fan 5 that inhales air, through the inlet
vent 18, from the comfort area of a room to the surfaces
of the heat exchanger 4 and returns it, through the outlet
vent 19, to said comfort area.
[0013] As is shown in Figs. 1 and 3, the indoor unit 1
comprises a separator 6 that divides the casing into two
transversal cavities, one inlet cavity 1 a and one outlet
cavity 1 b. The separator has an opening 11 (see Fig. 3)
for the air to pass from the inlet cavity 1 a to the outlet
cavity 1b, always through the centrifugal fan 5 positioned
for this purpose on one side of said opening in the sep-
arator, its axis of rotation being perpendicular to the larg-
est faces 17 and 17’ of the casing 2, said opening 11
constituting the fan’s air intake 7. In the example shown
in Figs. 1 and 3 the heat exchanger 4 is situated in the
inlet cavity 1 a of the casing 2, outside the projection, in
an axial direction, of the fan’s air intake 7.
[0014] The air flow through the inside of the casing 2
follows an axial direction at the inlet of the fan 5 and flows
perpendicular to the axis thereof at the outlet of the fan
5, the inlet direction and outlet direction of the air thus
forming a right angle.
[0015] The fan 5 is preferably of the type fitted with
blades 9 facing forwards (action) or backwards (reac-
tion). Fans fitted with blades facing forwards have a larger
number of blades but generate little noise. For the same
speed of rotation, this type of fan achieves the same air-
flow with a smaller fan compared to other types of fan.
Fans fitted with blades facing backwards offer better per-
formance than the former type because the old flat blades
can be replaced by the latest designs with an aerody-
namic profile, making it possible to reach performances
of between 75 and 80% although, for the same speed of
rotation and number of blades, their mass flow rate and
their pressure are lower than fans of the type that have
blades facing forwards.
[0016] In general, by using this type of fans it is not
necessary to reach high speeds of rotation to achieve
sufficient flow and force of air. In this embodiment the
fan works at few revolutions per minute; to be specific,
with a motor with 6 or more poles it can work at up to 950
revolutions per minute.
[0017] In order to achieve the optimum flow with the
minimum space in which to locate the drive motor of the
fan 5, the relationship between the diameter D of the
wheel 8 of the fan 5 and the outlet height h of the fan
blades 9 follows the expression D/h = 5.5. It is thus pos-

sible to achieve, as can be seen in Fig. 3, a considerable
reduction in the thickness of the casing 2 compared to
the current thickness of known indoor units, keeping the
same technical features as regards cooling capacity, air-
flow, available pressure, electrical consumption and
noise level. This reduction is actually due to not only the
dimensions of the fan 5 but also the innovative location
of the drive motor 12 inside the air intake 7 of the fan 5.
With these characteristics it is possible to reduce the
maximum thickness of the casing of conventional indoor
units of air conditioners by between 30 and 40%.
[0018] In effect, as can be observed in detail in Figs.
2 and 3, the stator 10 of the drive motor 12 is housed
inside a casing 13 situated in the air intake 7 of the fan
5, fastened to one of the largest faces of the hollow casing
2 of the indoor unit. With the motor thus located, the thick-
ness of the casing 2 adapts to measurements very similar
to those of the drive motor 12, which in turn guarantees
an airflow of the proportions between the diameter and
the outlet height of the blades of the fan described above.
[0019] As can be observed in Figs. 2a and 2b the wheel
8 of the fan 5 comprises a flat annulus 15 that joins the
blades 9 of said wheel, which project from the annulus
towards the air intake 7, said annulus 15 being joined to
the rotor 14 of the drive motor 12 of the fan 5. In the
example in Fig. 2b, the drive motor 12 is an internal rotor
motor, and the stator 10 of said motor is fastened, by
corresponding supports 16’, to the face 17’ opposite the
face 17 of the casing 2 that is adjacent to the annulus 15
of the fan wheel.
[0020] By way of an alternative, in the example shown
in Fig. 2a the drive motor 12 is an external rotor motor,
and the stator 10 of said motor is fastened, by supports
16, to the face 17 of the casing 2 adjacent to the annulus
15 of the wheel 8 of the fan 5. This has an advantage
over the previous variant, in that the supports 16 do not
have to be adapted to the thickness of the casing 2.
[0021] Fig. 2c shows another variant of an indoor unit
of an air conditioner according to the invention, and more
specifically of the separator 6 and the area in which the
wheel 8 is located. In said variant it can be observed that
the face 17 of the casing 2 is not flat and that, unlike the
variants in Figs. 2a and 2b, it has a recess 20 that deter-
mines a housing wherein the drive motor 12 of the fan 5
is located. Said motor 12 is firmly attached to the casing
by means of supports 16’ and it also has a second set of
wall fastening supports 21 for the attachment thereof to
the walls of the room, preferably to the wall adjacent to
the ceiling.
[0022] In the example shown in Fig. 2c, the recess 20
takes the form of an inverted dome and has a hole through
which the axis of rotation of the fan 5, driven by the rotor
14 of the drive motor 12 is inserted into the casing 2 to
thereby transmit the rotational movement to the wheel 8
of the fan 5. Advantageously, according to this construc-
tive variant it is not necessary to dismantle the casing 2
to perform any maintenance or repair work on the drive
motor 12.
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[0023] Unlike known indoor units, wherein the fan 5
has its own casing that encloses the fan wheel and forms
the fan’s air intake, in the indoor unit according to the
invention it is the separator 6 that performs said function.
As can be observed in Fig. 1, the opening 11 in the sep-
arator 6 has a section, like a funnel, that widens in the
direction of the airflow. In said figure, the walls that con-
stitute the air intake of the fan 5, which form part of the
separator 6, are of a concave generatrix whilst the upper
profile of the blade 9 is straight. Although not shown in
the drawings, it should be understood that the upper pro-
file of the blades 9 can be curved and that the walls that
constitute the air intake of the fan 5 can have a straight
generatrix or can have a curvature that is complementary
to that of the upper profile of the blades 9.
[0024] In Figs. 2a and 2b, by way of an alternative, the
opening 11 in the separator 6 does not have a collar to
accompany the air inhaled by the fan 5 towards the
blades 9.
[0025] On the outlet side, the separator 6 can have a
rounded form to aid the flow of air as it leaves the fan 5,
towards the outlet vent 19, similar to spiral-shaped cas-
ings.
[0026] Naturally, the air inlet 18 and outlet 19 vents
can be situated on the lateral faces or on the front face
of the casing 2. As regards the heat exchanger 4, it is
disposed at an angle to the largest faces 17 and 17’ of
the casing 2 of the indoor unit 1, thus maximising the
surface area for contact with the air.
[0027] With these characteristics, the indoor unit 1 of
the air conditioner that is the object of the invention can
either be installed in a horizontal position, suspended
from the ceiling of the room to be air conditioned, or in a
vertical position, resting against one of the walls of said
room, occupying a minimum space thanks to the reduc-
tion in the thickness of the casing 2.

Claims

1. Indoor unit (1) of an air conditioner of the type that
consist of an essentially parallelepipedic straight rec-
tangular hollow casing (2) with vents for the inlet (18)
and outlet (19) of air, respectively, being housed
therein at least one filter element (3), at least one
heat exchanger (4) and a centrifugal fan (5) that in-
hales air, through the inlet vent, from the comfort
area of a room to the surfaces of the heat exchanger
and returns it, through the outlet vent, to said comfort
area, characterised in that it comprises a separator
(6) that divides the casing into two transversal cav-
ities, one inlet cavity (1a) and one outlet cavity (1 b),
with an opening (11) for the air to pass from one
cavity to the other, the fan being positioned in said
opening of the separator, in such a way that its axis
of rotation is essentially perpendicular to the largest
faces of the casing, said opening constituting the air
intake (7) of the fan, and in that the heat exchanger

is situated on one side or other of the fan, always
outside the projection, in an axial direction, of the air
intake thereof.

2. Indoor unit (1) according to claim 1, characterised
in that the relationship between the diameter (D) of
the fan wheel (8) and the outlet height (h) of the fan
blades (9) follows the ratio: 

3. Indoor unit (1) according to the previous claims,
characterised in that the drive motor (12) of the fan
(5) is housed therein, and in that the stator (10) of
said motor is housed inside a casing (13) situated in
the air intake (7) of the fan and is fastened to one of
the largest faces of the hollow casing (2) of the indoor
unit.

4. Indoor unit (1) according to claim 3, characterised
in that the fan wheel (8) comprises a flat annulus
(15) that joins the blades (9) of said wheel, which
project from the air intake towards the ends of the
fan (7), the annulus being joined to the rotor (14) of
the drive motor (12) of the fan (5), which is an external
rotor motor, and in that the stator (10) of said motor
is fastened to the face (17) of the casing (2) adjacent
to the annulus of the fan wheel by supports (16).
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