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Description

AIR CONDITIONER
Technical Field

The present disclosure relates to an air conditioner.
Background Art

Generally, an air conditioner is an appliance for heating and cooling an indoor
space. The air conditioner supplies cool air or hot air to the indoor space by operating a
refrigerant cycle.

An air inlet provided in the form of a grille is disposed on a front surface of the air
conditioner. An air outlet is formed on a side surface of the air conditioner. At this
point, air introduced through the air inlet is discharged into the indoor space through
the air outlet via a heat exchanger.

However, since the air inlet and outlet are perpendicularly disposed at the case, it is
occured airflow resistance and noise during the air conditioner is operated.

since the air inlet provided in the form of the grille is disposed on the front surface
of the air conditioner, the design of freedom of the air conditioner is significantly de-
teriorated.

Further, since the air inlet and the air outlet are fixed in the air conditioner, the air
conditioner may not be sometimes installed at a specific place due to the limited air
inlet and outlet directions.

Further, when the air conditioner is a wall-mounting type or a ceiling type, the air
inlet is visually exposed. This deteriorates the outer appearance of the air conditioner.
Furthermore, since foreign objects such as dusts contained in the air are adhered to the

air inlet, the air inlet should be frequently cleaned since the air inlet is exposed.
Disclosure of Invention

Technical Problem

Embodiments provide an air conditioner that can reduce an airflow resistance and
noise.

Embodiments also provide an air conditioner that can improve a design of freedom
and an installation of freedom.

Embodiments also provide an air conditioner that is designed to minimize the visual
exposure of an air inlet.
Technical Solution

In one embodiment, an air conditioner includes a case provided with openings; a
heat exchanger disposed in the case; one or more fans disposed in the case; and a

variation unit that is movably disposed around the fans to vary air inlet and outlet
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directions.

The fan may be a cross flow fan.

The variation unit may include a fixing guide disposed around the fan; and a
moving guide that is movably disposed around the fan to vary the air inlet and outlet
directions.

The moving guide may be installed to be capable of pivoting along a circumference
of the fan.

The moving guide may further include a rotational member that is coupled to at
least one end of the moving guide to rotate the moving guide.

The moving guide may be hinge-coupled to a circumference of the fan.

The moving guide may be rounded.

First and second ends of the moving guide may be spaced apart from the outer cir-
cumference of the fan by different distances.

The openings may be formed opposing each other.

The fans may be disposed at both sides of the heat exchanger.

The air conditioner according to claim 10, wherein the fans rotates at different
RPMs.

In another embodiment, an air conditioner includes a case provided with openings;
a heat exchanger disposed in the case; a pair of cross flow fans arranged at both sides
of the heat exchanger; and a variation unit that is disposed to vary fluid passage areas
near openings of the cross flow fans and the heat exchanger and thus to vary air inlet
and outlet directions.

The variation unit may include a fixing guide disposed around the cross flow fan;
and a moving guide is movably disposed around the cross flow fans to vary the fluid
passage areas near the openings of the cross flow fans and the heat exchanger.

The moving guide is disposed to be capable of pivoting along circumferences of the
cross flow fans.

The moving guide may be hinge-coupled to circumferences of the cross flow fan.

The moving guide may be rounded.

First and second ends of the moving guide may be spaced apart from the outer cir-
cumference of the cross flow fan by different distances.

The openings may be formed opposing each other.

The cross flow fans may rotate at different RPMs.

The cross flow fan disposed near the outlet may rotate at a relatively higher RPM.
Advantageous Effects

According to the embodiments, since the air passage of the air conditioner is

linearly formed, the airflow resistance and noise of the air conditioner can be reduced.
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In addition, since the air inlet and outlet of the air conditioner can be varied, the
design of freedom and the installation of freedom can be enhanced.

Further, the visual exposure of the air inlet and outlet can be minimized.

Brief Description of the Drawings

Fig. 1 is a perspective view of an air conditioner according to an embodiment of the
present invention.

Fig. 2 is a side view illustrating an airflow direction of the air conditioner of Fig. 1.

Fig. 3 is a side view illustrating a case where an airflow direction of the air
conditioner of Fig. 1 varies.

Fig. 4 is a perspective view of an air conditioner according to a second embodiment
of the present invention.

Fig. 5 is a side view illustrating an airflow direction of the air conditioner of Fig. 4.

Fig. 6 is a side view illustrating a case where an airflow direction of the air
conditioner of Fig. 4.

Best Mode for Carrying Out the Invention

Reference will now be made in detail to the embodiments of the present disclosure,
examples of which are illustrated in the accompanying drawings.

Referring to Fig. 1, an air conditioner includes a case provided with openings 15
and 16. The openings 15 and 16 are forming to opposite to each other. The front and
rear surfaces of the case 10 are closed.

A heat exchanger 21 is disposed in the case 10. The heat exchanger 21 has a bent
shape. The heat exchanger 21 functions as an evaporator or a condenser as expansion
or high temperature refrigerants are supplied thereto. At this point, supporting
members 25 for supporting opposite ends of the heat exchanger 21 are formed on the
front and rear surfaces of the case 10, respectively.

One or more fans 31 and 35 are disposed in the case 10. The fans 31 and 35 may be
disposed above and below the heat exchanger 21. Cross flow fans that introduce the air
introduced in a radial direction and exhaust the air in the radial direction may be used
as the fans 31 and 35. The cross flow fans 31 and 35 rotate by a motor. At this point,
the cross flow fans 31 and 35 may rotate by a common motor or individually rotate by
respective motors. The cross flow fans 31 and 35 may rotate with different RPMs.

Moving units 101 and 105 for varying the air inlet and outlet directions is movably
disposed around the cross flow fans 31 and 35. The moving unit 101, 105 includes a
fixing guide 110, 150 and a moving guide 120, 160. The fixing guide 110, 150 and the
moving guide 120, 160 are disposed along a length of the cross flow fan 31, 35.

The fixing guides 110 and 150 are fixed on a front portion 11, a rear portion 12, and

side portions 13 of the case 10. At this point, front fixing guide portions 111 and 151
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of the fixing guides 110 and 150 are fixed on the front portion of the case 10. Rear
fixing guide portions 112 and 152 of the fixing guide 110 and 150 are fixed on the rear
portion 12. Upper and lower fixing guide portions 113 and 153 of the fixing guides
110 and 150 are fixed on the side portions 13. The front and rear fixing guide portions
111, 112 and 151, 152 are disposed on opposite sides with reference to the fans 31 and
35. At this point, the front fixing guide portions 111 and 151 may be disposed at
relatively higher or lower level as compared with the rear fixing guide portions 112
and 152. Needless to say, the front and rear fixing guide portions 111, 112, 151 and
152 may be disposed at a same level.

A first end of the fixing guide 110, 150 is disposed near an outer circumference of
the cross flow fan 31, 35. Furthermore, the fixing guide 110, 150 may be integrally
formed with the front and rear portions 11 and 12 of the case 10 or coupled to the front
and rear portions 11 and 12 of the case 10 by fasteners. The fixing guide 110, 150
prevents the air from flowing back when the cross flow fan 31, 35 rotates.

The moving guide 120, 160 is movably disposed around the cross flow fan 31, 35 to
vary the air inlet and outlet directions. The moving guide 120, 160 may be installed to
be capable of pivoting along the circumference of the cross fan 31, 35. At this point,
the moving guide 120, 160 may have a pivotal track of about 270 about a rotational
center of the cross flow fan 31, 35.

The moving guide 120, 160 is rounded to partly enclose the circumference of the
fan 31, 35. The moving guide 120, 160 has first and second ends that are spaced apart
from the fan 31, 35 by different distances. Therefore, as the moving guide 120, 160
pivots along the circumference of the cross flow fan 31, 35, the upper and lower
openings 15 and 16 vary to the air outlet or the air inlet. For example, when the upper
opening 15 varies to the air inlet, the lower opening 16 varies to the air outlet. On the
other hand, when the upper opening 15 varies to the air outlet, the lower opening 16
varies to the air inlet.

By the pivoting of the moving guide 120, 160, fluid passage areas near the opening
15, 16 of the cross flow fan 31 and the heat exchanger 21 vary and thus the air inlet
and outlet directions vary. At this point, when the fluid passage area near the opening
15, 16 is larger than that near the heat exchanger 21, the opening 15, 16 becomes the
air inlet. In addition, when the fluid passage area near the opening 15, 16 is less than
that near the heat exchanger 21, the opening 15, 16 becomes the air outlet. At this
point, the cross fan 31, 35 always rotates in an identical direction regardless of the
function of the opening 15, 16.

Further, extending ribs 121, 161 are formed on a surface of the moving guide 120,
160. The extending ribs 121, 161 abut the fixing guide 110, 150 when the moving
guide 120, 16 rotates. The extending ribs 121, 161 form partly the fluid passage of the
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cross fan 31, 35 by abutting the fixing guide 110, 150. Although three extending ribs
121 and 161 are formed on the moving guide 120, 160 in Fig. 2, the number of the
extending ribs 121, 161 may vary in accordance with a shape of the fixing guide 110,
150.

[51] A rotational member 130, 170 may be coupled to an end of the moving guide 120,
160. The rotational member 130, 170 is disc-shaped. A motor unit may be connected to
the rotational member 130, 170. Therefore, as the motor unit is driven, the rotational
member 13, 170 and the moving guide 120, 160 rotate together with the motor unit.
Further, when the motor unit is not connected to the rotational member 130, 170, the
rotational member 120, 170 may rotate manually.

[52] The following will describe an operation of the air conditioner structured as
described above.

[53] Referring to Fig. 2, when the upper moving guide 120 pivots frontward, the two
extending ribs 121 of the upper moving guide 120 abut the front fixing guide portion
111. The rear fixing guide portion 112 is located near the outer circumference of the
cross flow fan 31. At this point, since the fluid passage area near the upper opening 15
is larger than the fluid passage area near the heat exchanger 21, the upper opening 15
becomes the air inlet.

[54] In addition, when the lower moving guide 160 pivots rearward, one extending rib
161 of the lower moving guide 160 abuts the rear fixing guide portion 152. In addition,
an end of the lower moving guide 160 abuts the lower fixing guide 153. Further, the
rear fixing guide 160 is located near the outer circumference of the lower cross flow
fan 35. At this point, since the fluid passage area near the lower opening 16 is less than
the fluid passage area near the heat exchanger 21, the lower opening 16 becomes the
air outlet.

[55] The upper and lower cross flow fans 31 and 35 rotate. At this point, the RPM of the
lower cross flow fan 35 may be higher than that of the upper cross flow fan 31. In this
case, since the lower cross flow fan 35 can form a relatively low pressure in the case
10, the airflow performance can be improved. Needless to say, the upper and lower
cross flow fans 31 and 35 may rotate at identical RPMs.

[56] The air introduced through the upper opening 15 heat-exchanges while passing
through the heat exchanger 21. The heat-exchanged air is discharged to the indoor
space through the lower opening 16. As described above, since the air flows along an
almost straight path in the air conditioner, the airflow resistance and noise can be sig-
nificantly reduced in the air conditioner.

[57] Referring to Fig. 3, when the upper moving guide 120 pivots rearward, the
extending rib 121 of the upper moving guide 120 abuts the rear fixing guide 113.
Further, an end of the upper moving guide 120 abuts the upper fixing guide 113. In
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addition, the front fixing guide portion 111 is located near the outer circumference of
the upper cross flow fan 31. At this point, since the fluid passage area near the upper
opening 15 is less than the fluid passage area near the heat exchanger 21, the upper
opening 15 becomes the air outlet.

Further, when the lower moving guide 160 pivots frontward, the two extending ribs
161 of the lower moving guide 160 abut the front fixing guide 161. The rear fixing
guide 162 is located near the outer circumference of the lower cross flow fan 35. At
this point, since the fluid passage area near the lower opening 16 is greater than the
fluid passage area near the heat exchanger 21, the lower opening 16 becomes the air
inlet.

The upper and lower cross flow fans 31 and 35 rotate. At this point, the RPM of the
upper cross flow fan 31 may be higher than that of the lower cross flow fan 35. In this
case, since the upper cross flow fan 31 forms a relatively low pressure in the case 10,
the airflow performance can be improved. Needless to say, the upper and lower cross
flow fans 31 and 35 may rotate at identical RPMs.

The air introduced through the lower opening 16 heat-exchanges while passing
through the heat exchanger 21. The heat-exchanged air is discharged to the indoor
space through the upper opening 15. As described above, since the air flows along an
almost straight path in the air conditioner, the airflow resistance and noise can be sig-
nificantly reduced in the air conditioner.

The following will described an air conditioner according to a second embodiment
of the present invention.

Referring to Fig. 4, an air conditioner includes a case provided with openings 15
and 16. The openings 15 and 16 are forming to opposite to each other. A heat
exchanger 21 is disposed in the case 10. The heat exchanger 21 has a bent shape.
Supporting members 25 are formed on the front and rear surfaces of the case 10, re-
spectively.

One or more fans 31 and 35 are disposed in the case 10. The fans 31 and 35 may be
disposed at opposite sides of the heat exchanger 21. Cross flow fans may be used as
the fans 31 and 35. The cross flow fans 31 and 35 rotate by a motor. The cross flow
fans 31 and 35 may rotate with different RPMs.

Moving units 201 and 205 for varying the air inlet and outlet directions is hinge-
coupled around the cross flow fans 31 and 35. The moving unit 201, 205 includes a
fixing guide 210, 250 and a moving guide 120, 160, 260, 270.

The fixing guides 210 and 250 are fixed on a front portion 11, a rear portion 12, and
side portions 13 of the case 10. At this point, front fixing guide portions 211 and 251
of the fixing guides 210 and 250 are fixed on the front portion of the case 10. Rear
fixing guide portions 212 and 252 of the fixing guide 210 and 250 are fixed on the rear
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portion 12. Upper and lower fixing guide portions 213 and 253 of the fixing guides
210 and 250 are fixed on the side portions 13. The front and rear fixing guide portions
211, 212 and 251, 252 are disposed on opposite sides with reference to the fans 31 and
35. At this point, the front fixing guide portions 211 and 251 may be disposed at
relatively higher or lower level as compared with the rear fixing guide portions 212
and 252.

A first end of the fixing guide 210, 250 is disposed near an outer circumference of
the cross flow fan 31, 35. Furthermore, the fixing guide 210, 250 may be integrally
formed with the front and rear portions 11 and 12 of the case 10 or coupled to the front
and rear portions 11 and 12 of the case 10 by fasteners. The fixing guide 210, 250
prevents the air from flowing back when the cross flow fan 31, 35 rotates.

The moving guide 220, 260 is higedly coupled around the cross flow fan 31, 35 to
vary the air inlet and outlet directions. A first end of the moving guide 220, 230, 260,
270 is hinge-coupled. In order to reduce the flow resistance, the first end of the moving
guide 220, 230, 260, 270 is disposed near a first end of the fixing guide 210, 250. Thin,
long slots 18 and 19 are formed on the side surfaces 13 of the case 10. The second end
of the moving guide 220, 230, 260, 270 is movably coupled to the slot 18, 19. The
moving guides 220, 230, 260, and 270 are arranged in front and rear of the cross flow
fans 31 and 25 by one.

The moving guide 220, 230, 260, 270 is rounded to partly enclose the cir-
cumference of the fan 31, 35. The moving guide 220, 230, 260, 270 has first and
second ends that are spaced apart from the fan 31, 35 by different distances. Therefore,
as the moving guide 220, 230, 260, 270 pivots along the circumference of the cross
flow fan 31, 35 about a hinge, the openings 15 and 16 vary to the air outlet or the air
inlet. For example, when the upper opening 15 varies to the air inlet, the lower opening
16 varies to the air outlet. On the other hand, when the upper opening 15 varies to the
air outlet, the lower opening 16 varies to the air inlet.

By the pivoting of the moving guide 220, 230, 260, 270 pivots about a hinge 221,
231, 261, 271, fluid passage areas near the opening 15, 16 of the cross flow fan 31 and
the heat exchanger 21 vary and thus the air inlet and outlet directions vary. At this
point, when the fluid passage area near the opening 15, 16 is larger than that near the
heat exchanger 21, the opening 15, 16 becomes the air inlet. In addition, when the fluid
passage area near the opening 15, 16 is less than that near the heat exchanger 21, the
opening 15, 16 becomes the air outlet. At this point, the cross fan 31, 35 always rotates
in an identical direction regardless of the function of the opening 15, 16.

Further, louvers 240 and 280 for partly closing the openings 15 and 16 may be
provided on the moving units 201 and 205. The louvers 240 and 280 have a length
such that they can abut the fixing guides 210 and 250 when they partly close the
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openings 15 and 16. A motor unit may be connected to the moving guide 220, 230,
260, 270. Therefore, as the motor unit is driven, the moving guide 220, 230, 260, 270
rotate together with the motor unit. Further, when the motor unit is not connected to
the moving guide 220, 230, 260, 270, the moving guide 220, 230, 260, 270 may rotate
manually.

The following will describe an operation of the air conditioner structured as
described above.

Referring to Fig. 5, the upper moving guide 220 pivots toward the cross flow fan 31
about the hinge 221, and the upper moving guide 230 rotates away from the cross flow
fan 31 about the hinge 231. The upper louver 240 is opened. At this point, since the
fluid passage area near the upper opening 15 is larger than the fluid passage area near
the heat exchanger 21, the upper opening 15 becomes the air inlet.

In addition, the lower moving guide 260 pivots away from the cross flow fan 31
about the hinge 261, and the lower moving guide rotates toward the cross flow fan 35
about the hinge 271. The lower louver 280 is closed. At this point, since the fluid
passage area near the lower opening 16 is less than the fluid passage area near the heat
exchanger 21, the upper opening 15 becomes the air outlet.

The upper and lower cross flow fans 31 and 35 rotate. At this point, the RPM of the
lower cross flow fan 35 may be higher than that of the upper cross flow fan 31. In this
case, since the lower cross flow fan 35 can form a relatively low pressure in the case
10, the airflow performance can be improved. Needless to say, the upper and lower
cross flow fans 31 and 35 may rotate at identical RPMs.

The air introduced through the upper opening 15 heat-exchanges while passing
through the heat exchanger 21. The heat-exchanged air is discharged to the indoor
space through the lower opening 16. As described above, since the air flows along an
almost straight path in the air conditioner, the airflow resistance and noise can be sig-
nificantly reduced in the air conditioner.

Referring to Fig. 6, the upper moving guide 220 pivots away from the cross flow
fan 31 about the hinge 221, and the upper moving guide 230 rotates toward the cross
flow fan 31 about the hinge 231. The upper louver 240 is closed. At this point, since
the fluid passage area near the upper opening 15 is less than the fluid passage area near
the heat exchanger 21, the upper opening 15 becomes the air outlet.

In addition, the lower moving guide 260 pivots toward the cross flow fan 31 about
the hinge 261, and the lower moving guide rotates away from the cross flow fan 35
about the hinge 271. The lower louver 280 is opened. At this point, since the fluid
passage area near the lower opening 16 is greater than the fluid passage area near the
heat exchanger 21, the upper opening 15 becomes the air inlet.

The upper and lower cross flow fans 31 and 35 rotate. At this point, the RPM of the



WO 2007/136202 PCT/KR2007/002441

[79]

[80]

lower cross flow fan 35 may be higher than that of the upper cross flow fan 31.

The air introduced through the lower opening 16 heat-exchanges while passing
through the heat exchanger 21. The heat-exchanged air is discharged to the indoor
space through the upper opening 15. As described above, since the air flows along an
almost straight path in the air conditioner, the airflow resistance and noise can be sig-
nificantly reduced in the air conditioner.

Industrial Applicability

According to the present invention, noise of the air conditioner can be reduced and

the installation and design of freedom can be improved. Hence, the industrial ap-

plicability is very high.
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Claims

An air conditioner comprising:

a case provided with openings;

a heat exchanger disposed in the case;

one or more fans disposed in the case; and

a variation unit that is movably disposed around the fans to vary air inlet and
outlet directions.

The air conditioner according to claim 1, wherein the fan is a cross flow fan.
The air conditioner according to claim 1, wherein the variation unit includes:

a fixing guide disposed around the fan; and

a moving guide that is movably disposed around the fan to vary the air inlet and
outlet directions.

The air conditioner according to claim 3, wherein the moving guide is installed
to be capable of pivoting along a circumference of the fan.

The air conditioner according to claim 4, wherein the moving guide further
includes a rotational member that is coupled to at least one end of the moving
guide to rotate the moving guide.

The air conditioner according to claim 3, wherein the moving guide is hinge-
coupled to a circumference of the fan.

The air conditioner according to claim 3, wherein the moving guide is rounded.
The air conditioner according to claim 3, wherein first and second ends of the
moving guide are spaced apart from the outer circumference of the fan by
different distances.

The air conditioner according to claim 1, wherein the openings are disposed at
opposing sides each other.

The air conditioner according to claim 1, wherein the fans are disposed at both
sides of the heat exchanger.

The air conditioner according to claim 10, wherein the fans rotates at different
RPMs.

An air conditioner comprising:

a case provided with openings;

a heat exchanger disposed in the case;

a pair of cross flow fans arranged at both sides of the heat exchanger; and

a variation unit that is disposed to vary fluid passage areas near openings of the
cross flow fans and the heat exchanger and thus to vary air inlet and outlet
directions.

The air conditioner according to claim 1, wherein the variation unit includes:

10
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a fixing guide disposed around the cross flow fan; and

a moving guide is movably disposed around the cross flow fans to vary the fluid
passage areas near the openings of the cross flow fans and the heat exchanger.
The air conditioner according to claim 13, wherein the moving guide is disposed
to be capable of pivoting along circumferences of the cross flow fans.

The air conditioner according to claim 13, wherein the moving guide is hinge-
coupled to circumferences of the cross flow fan.

The air conditioner according to claim 13, wherein the moving guide is rounded.
The air conditioner according to claim 3, wherein first and second ends of the
moving guide are spaced apart from the outer circumference of the cross flow fan
by different distances.

The air conditioner according to claim 12, wherein the openings are formed
opposing each other.

The air conditioner according to claim 12, wherein the cross flow fans rotate at
different RPMs.

The air conditioner according to claim 12, wherein the cross flow fan disposed

near the outlet rotates at a relatively higher RPM.

11
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