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(54) Method of controlling vanes of ceiling type air conditioner

(57) A method of controlling a ceiling type air condi-
tioner to rapidly generate uniform airflow in a room is
disclosed. The method includes the steps of controlling
the angle of the vanes (21-24) to be a predetermined
maximum angle (X4) to increase the airflow to a maxi-
mum airflow when initiating the ceiling type air condition-
er, and decreasing the angle of the vanes from the max-
imum angle to a predetermined minimum angle (X1) step
by step by a predetermined time interval to adjust the
airflow. The airflow with the maximum rate can be sup-
plied when initiating the air conditioner such that the
chilled/heated airflow rapidly reaches the floor to improve
the satisfaction of people in the indoor region. The rate
of the airflow varies as time passes so that the uniform
airflow can be rapidly supplied and the air conditioning
efficiency can be improved.
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Description

[0001] This application claims the benefit of Korean
Patent Application No. P2005-0038853 filed on MAY
10,2005, which is hereby incorporated by reference as
if fully set forth herein.

[0002] The present invention relates to an air condi-
tioner, and more particularly, to a method of controlling
a ceiling type air conditioner to rapidly generate uniform
airflow in a room.

[0003] In general, air conditioners are grouped into a
stand type air conditioner, and a wall type air conditioner,
and perform cooling and heating operations by adjusting
direction of airflow using vanes.

[0004] Among them, the ceiling type air conditioner is
mounted in the ceiling to supply airflow of a predeter-
mined temperature to a room. The ceiling type air con-
ditioner maintains the predetermined temperature by
opening/closing the vanes positioned at the side of the
ceiling type air conditioner to adjust the airflow.

[0005] Generally, a refrigerating cycle device, as
shownin FIG. 1, includes a compressor 10 for compress-
ing refrigerant into high-temperature-and-high-pressure
refrigerant, a condenser 20 for changing the high-tem-
perature-and-high-pressure refrigerant into a liquid re-
frigerant and discharging latent heat of the refrigerant to
the exterior, an expansion device 30 for reducing the
pressure of the refrigerant whose phase is changed into
the liquid phase, and an evaporator 40 for evaporating
the liquid refrigerant expanded by the expansion device
30 into vapor phase and absorbing external heat.
[0006] Here, since the condenser 20 and the evapo-
rator 40 perform heat-exchange with the exterior, they
are known as heat-exchangers.

[0007] The above-described refrigerating cycle device
is employed in refrigerators for storing food in a fresh
state using heat discharged from the condenser 20 and
chilled air generated by the evaporator 40 and in air con-
ditioners for maintaining comfortable indoor environ-
ment.

[0008] FIG. 2is a view illustrating an external view of
an apparatus to which a vane control of a conventional
ceiling type air conditioner is applied. The apparatus, as
shown in the drawing, performs air conditioning by open-
ing/closing four vanes 21 to 24 simultaneously using a
single stepping motor 25, a gear train 26, and a universal
joint 27.

[0009] Here, the opening/closing of the vanes 21 to 24
is carried out to heat a floor rapidly when indoor temper-
ature is under a predetermined temperature.

[0010] The vanes 21 to 24 are simultaneously opened
at a predetermined angle to guide the airflow to flow in
desired directions.

[0011] As such, since the ceiling type air conditioner
is mounted on the ceiling, in comparison to the conven-
tional air conditioner installed at a predetermined position
of an indoor to condition air within a restricted space, the
ceiling type air conditioner conditions and disperses in-

10

15

20

25

30

35

40

45

50

55

door air uniformly.

[0012] However, since in the conventional air condi-
tioner the vanes are simultaneously opened and closed
at a fixed angle, it takes a long time for the heated airflow
to arrive atthe floor. Thus, whole indoor temperature can-
not be uniformly increased.

[0013] Due to this, since the uniformly heated airflow
cannot be supplied evenly to the entire indoor region, the
air conditioning efficiency is deteriorated and persons
feel discomfort.

[0014] Accordingly, present invention is directed to a
method of controlling vanes of a ceiling type air condi-
tioner that substantially obviate one or more problems
due to limitations and disadvantages of the related art.
[0015] A first object of the present invention is to pro-
vide a method of controlling vanes of a ceiling type air
conditioner to rapidly supply heated/chilled airflow to the
floor when initiating the ceiling type air conditioner to sat-
isfy persons in the indoor region.

[0016] A second object of the present invention is to
provide a method of controlling vanes of a ceiling type
air conditioner to supply optimized airflow as time passes
to minimize discomfort that a user may feel due to the
airflow.

[0017] Additional advantages, objects, and features of
the invention will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the invention.
The objectives and other advantages of the invention
may be realized and attained by the structure particularly
pointed out in the written description and claims hereof
as well as the appended drawings.

[0018] To achieve these objects and other advantages
and in accordance with the purpose of the invention, as
embodied and broadly described herein, a method of
controlling vanes of a ceiling type air conditionerincluding
a plurality of the vanes for adjusting a direction of an
airflow, the method includes the step of (a) varying an
angle of the vanes step by step during the operation of
the ceiling type air conditioner to adjust the airflow.
[0019] The step (a) includes the sub-steps of (1) con-
trolling the angle of the vanes to be a predetermined max-
imum angle to increase the airflow to a maximum airflow
when initiating the ceiling type air conditioner, (2) de-
creasing the angle of the vanes from the maximum angle
to a predetermined minimum angle step by step by a
predetermined time interval to adjust the airflow, and the
method further includes the sub-step of (3) switching an
operation mode to an auto-swing mode of continuously
varying the angle of the vanes within the maximum angle
to the minimum angle after the angle of the vanes firstly
reaches the minimum angle.

[0020] Otherwise, the step (a) includes the sub-steps
of (4) controlling the angle of the vanes to be a predeter-
mined maximum angle to increase the airflow to a max-
imum airflow when starting the air conditioning, and (5)
switching an operation mode of the ceiling type air con-
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ditioner to an auto-swing mode of continuously varying
the angle of the vanes within a maximum angle to a min-
imum angle when a predetermined time has elapsed.
[0021] Otherwise, the step (a) includes the sub-steps
of (6) controlling the angle of the vanes to be a predeter-
mined maximum angle to increase the airflow to a max-
imum airflow and to detect an indoor temperature peri-
odically when initiating the ceiling type air conditioner,
and (7) switching an operation mode of the ceiling type
air conditioner to an auto-swing mode of continuously
varying the angle of the vanes within the maximum angle
to the minimum angle when the detected indoor temper-
ature reaches a predetermined temperature.

[0022] Here, the maximum angle is setto an angle less
than 90 degrees, and the minimum angle is set to an
angle greater than 20 degrees.

[0023] In another aspect of the present invention, a
method of controlling vanes of a ceiling type air condi-
tioner including a plurality of the vanes for adjusting a
direction of an airflow, the method includes the step of
(a) detecting an indoor temperature when carrying out
an air conditioning function and varying an angle of the
vanes according to the detected indoor temperature to
adjust the airflow step by step.

[0024] Whenthe ceiling type air conditioner is operated
in a heating mode, the step (a) includes the sub-steps of
(1) detecting the indoor temperature when initiating the
ceiling type air conditioner, (2) controlling the angle of
the vanes to be a predetermined maximum angle when
the detected indoor temperature is under a predeter-
mined temperature, (3) decreasing the angle of the vanes
from the maximum angle to a predetermined angle step
by step by a uniform time interval to adjust the airflow,
and (4) switching an operation mode to an auto-swing
mode of continuously varying the angle of the vanes with-
in the maximum angle to the minimum angle when the
angle of the vanes reaches the minimum angle.

[0025] Otherwise, when the ceiling type air conditioner
is operated in a cooling mode, the step (a) includes the
sub-steps of (1) detecting the indoor temperature when
initiating the ceiling type air conditioner, (2) controlling
the angle of the vanes to be a predetermined maximum
angle when the detected indoor temperature is above a
predetermined temperature, (3) decreasing the angle of
the vanes from the maximum angle to a predetermined
angle step by step by a uniform time interval to adjust
the airflow, and (4) switching an operation mode to an
auto-swing mode of continuously varying the angle of the
vanes within the maximum angle to the minimum angle
when the angle of the vanes reaches the minimum angle.
[0026] Here, in the step (3), the angle of the vanes is
divided into a plurality of sub-angles within the maximum
angle to the minimum angle and is decreased step by
step by the sub-angles.

[0027] Moreover, the maximumangle is setto anangle
less than 90 degrees, and the minimum angle is set to
an angle greater than 20 degrees.

[0028] Thus, the airflow with the maximum rate can be
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supplied when initiating the air conditioner such that the
chilled/heated airflow rapidly reaches the floor toimprove
the satisfaction of people in the indoor region.

[0029] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

[0030] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiment(s) of the invention and togeth-
er with the description serve to explain the principle of
the invention. In the drawings:

[0031] FIG. 1is a view illustrating a refrigerating cycle
device of a conventional air conditioner;

[0032] FIG. 2is aview illustrating an external appear-
ance of an apparatus to which a vane control of a con-
ventional ceiling type air conditioner is applied;

[0033] FIG. 3is a flowchart illustrating a vane control-
ling method of an air conditioner according to a preferred
embodiment of the present invention; and

[0034] FIG. 4is a view illustrating a direction of an air-
flow generated by the vane controlling method of an air
conditioner according to the preferred embodiment of the
present invention.

[0035] Reference willnow be made in detail to the pre-
ferred embodiments of a method of controlling vanes of
a ceiling type air conditioner, examples of which are il-
lustrated in FIGS. 3 and 4.

[0036] Like references and like names of the compo-
nents of the conventional ceiling type air conditioner de-
scribed above with reference FIG. 2 are assigned to like
components of a ceiling type air conditioner employing
a method of controlling vanes of a ceiling type air condi-
tioner according to a preferred embodiment of the
present invention.

[0037] The method of controlling vanes of the ceiling
type air conditioner, in order to increase feeling of satis-
faction of people in a room with regard to the indoor air
conditioning when the cooling/heating is initiated, con-
trols a plurality of vanes 21 to 24 simultaneously and
supplies a direct airflow.

[0038] The method is characterized in that a rate of
the indoor airflow varies as time passes to minimize dis-
comfort of people in a room due to the indoor airflow.
[0039] FIG. 3 illustrates the method of controlling
vanes of the ceiling type air conditionerin a heating mode,
and the method of controlling vanes of a ceiling type air
conditioner according to the preferred embodiment of the
present invention will be described in detail with refer-
ence to FIG. 3 as follows.

[0040] Firstly, a user starts the heating mode, and it is
determined whether or not the indoor temperature is un-
der a predetermined temperature (S30).

[0041] Asaresult ofthe determination (S30), when the
indoor temperature is under the predetermined temper-
ature, the plurality of vanes 21 to 24 is simultaneously
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controlled (S32).

[0042] At this time, when the indoor temperature is un-
der the predetermined temperature when initiating the
heating mode, all the vanes 21 to 24 are driven at a fourth
angle X4, a maximum angle, to maximize a airflow dis-
charge passage of the vanes 21 to 24 (S34).

[0043] Since people in the indoor region feel discom-
fort due to the direct airflow when the ceiling type air
conditioner is initiated, the angle of all the vanes 21 to
24 is controlled to be a maximum angle, that is, the fourth
angle X4 such that the heated airflow rapidly reaches the
floor.

[0044] In other words, when the angle of all the vanes
21 to 24 is controlled to be the fourth angle X4, the max-
imum angle, the rate of the airflow is increased to be a
maximum rate to supply a direct airflow for increasing
body temperatures of people in the indoor within a short
period of time.

[0045] After that, when a predetermined time T has
elapsed (S36), the angle of all the vanes 21 to 24 is ad-
justed to be a third angle X3, less than the fourth angle
X4, to decrease the rate of the airflow (S38).

[0046] When the predetermined time T has elapsed
after carrying out the process S38 (S40), the angle of all
the vanes 21 to 24 is adjusted to be a second angle X2,
less than the third angle X3, to further decrease the rate
of the airflow (S42).

[0047] When the predetermined time T has elapsed
after carrying out the process S42 (S44), the angle of all
the vanes 21 to 24 is adjusted to be a first angel X1, less
than the second angle X2, to further decrease the rate
of the airflow (S46).

[0048] Thus, the angle of the vanes 21 to 24 is de-
creased from the fourth angle X4 to the first angle X1
step by step by a unit of the predetermine time T to vary
the rate of the airflow so that the indoor temperature can
be increased while minimizing discomfort that people in
the indoor region feel.

[0049] Continuously, when the predetermined time T
has elapsed after carrying out the process S46 (S48),
the mode of operation of the ceiling type air conditioner
is switched to an auto-swing mode in which the angle of
all the vanes 21 to 24 continuously varies within a range
of the first angle X1 to the fourth angle X4 (S50).
[0050] Thus, when initiating the ceiling type air condi-
tioner, the angle of the vanes 21 to 24 varies from the
fourth angle X4 to the firstangle X1 step by step to rapidly
increase the indoor temperature, and after that, when the
indoor temperature is increased somewhat (that is, when
the angle of the vanes 21 to 24 has reached the firstangle
X1 as the minimum angle), the operation mode of the
ceiling type air conditioner is switched to the auto-swing
mode to minimize the discomfort that people in the indoor
region feel.

[0051] Meanwhile, when the indoor temperature at the
initiation of the ceiling type air conditioner is above the
predetermined temperature T as a result of the determi-
nation in the process S30, the auto-swing mode in which
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the angle of the vanes 21 to 24 continuously varies is
directly started to carry out the air conditioning.

[0052] Moreover, the vanes 21 to 24 may be controlled
to directly enter the auto-swing mode when the process
of decreasing the angle of the vanes 21 to 24 from the
fourth angle X4 to the firstangle X1 step by step is omitted
and when the predetermined time has elapsed at a state
of driving the angle of the vanes 21 to 24 at the fourth
angle X4 when initiating the ceiling type air conditioner.
[0053] All the vanes 21 to 24 of the ceiling type air
conditioner employing the method of controlling vanes
according to the preferred embodiment of the present
invention, as shown in FIG. 4, are controlled such that
the angle of the vanes 21 to 24 varies within the range
of the minimum angle X1 to the maximum angle X4.
[0054] Inotherwords, the angle within the range of the
minimum angle X1 to the maximum angle X4 is divided
into multiple angles to control the angle of the vanes 21
to 24 step by step.

[0055] Here, the fourth angle X4 is the maximumangle,
which is set to about 90 degrees, and the first angle X1
is the minimum angle, which is set to an angle above 20
degrees.

[0056] For example, the angel of the vanes 21 to 24
are set such that the first angle X1 is 30 degrees, the
second angle X2 is 40 degrees, the third angle X3 is 60
degrees, and the fourth angle X4 is 70 degrees.

[0057] Meanwhile, a method of controlling vanes of the
ceiling type air conditioner in a cooling mode according
to the preferred embodiment of the present invention is
similar to the method of controlling vanes of a ceiling type
air conditioner in the heating mode.

[0058] When the user starts the cooling mode and it is
determined that the indoor temperature is above the pre-
determined temperature T, the angle of vanes 21 to 24
is controlled to be the maximum angle X4 to supply the
airflow with the maximum rate. At this time, the chilled
airflow rapidly reaches the floor to supply a direct airflow
to people in the indoor region.

[0059] Afterthat, the angle of the vanes 21 to 24 varies
step by step to rapidly decrease the indoor temperature
and to supply a uniform airflow.

[0060] Like this, when carrying out the cooling mode
and the indoor temperature is under the predetermined
temperature, the mode of operation of the ceiling type air
conditioner is switched to the auto-swing mode to carry
out the cooling mode.

[0061] Advantages of the method of controlling vanes
of a ceiling type air conditioner according to the preferred
embodiment of the present invention will be described
as follows.

[0062] Firstly, the airflow with the maximum rate can
be supplied when initiating the ceiling type air conditioner
such that the chilled/heated airflow rapidly reaches the
floor to increase the satisfaction of people in the indoor
region with respect to the indoor air conditioning.
[0063] Secondly, the rate of the airflow varies as time
passes so that the uniform airflow can be rapidly supplied
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and the air conditioning efficiency can be improved.
[0064] Thirdly, since the airflow is continuously varied
after the airflow with the maximum rate is supplied when
initiating the ceiling type air conditioner, the discomfort
with respect to the airflow can be minimized.

Claims

1. A method of controlling vanes of a ceiling type air
conditioner including a plurality of the vanes for ad-
justing a direction of an airflow, the method compris-
ing the step of:

(a) varying an angle of the vanes step by step
during the operation of the ceiling type air con-
ditioner to adjust the airflow.

2. The method of controlling vanes of a ceiling type air
conditioner as set forth in claim 1, wherein the step
(a) comprises the sub-steps of:

(1) controlling the angle of the vanes to be a
predetermined maximum angle to increase the
airflow to a maximum airflow when initiating the
ceiling type air conditioner; and

(2) decreasing the angle of the vanes from the
maximum angle to a predetermined minimum
angle step by step by a predetermined time in-
terval to adjust the airflow.

3. The method of controlling vanes of a ceiling type air
conditioner as set forth in claim 2, wherein, in the
sub-step (2), the angle of the vanes is divided into a
plurality of sub-angles within the maximum angle to
the minimum angle and is decreased step by step
by the sub-angles.

4. The method of controlling vanes of a ceiling type air
conditioner as set forth in claim 2, further comprising
the step of (3) switching an operation mode to an
auto-swing mode of continuously varying the angle
of the vanes within the maximum angle to the mini-
mum angle after the angle of the vanesfirstly reaches
the minimum angle.

5. The method of controlling vanes of a ceiling type air
conditioner as set forth in claim 1, wherein the step
(a) comprises the sub-steps of:

(4) controlling the angle of the vanes to be a
predetermined maximum angle to increase the
airflow to a maximum airflow when starting the
air conditioning; and

(5) switching an operation mode of the ceiling
type air conditioner to an auto-swing mode of
continuously varying the angle of the vanes with-
in a maximum angle to a minimum angle when

6]

10

15

20

25

30

35

40

45

50

55

6.

10.

a predetermined time has elapsed.

The method of controlling vanes of a ceiling type air
conditioner as set forth in claim 1, wherein the step
(a) comprises the sub-steps of:

(6) controlling the angle of the vanes to be a
predetermined maximum angle to increase the
airflow to a maximum airflow and to detect an
indoor temperature periodically when initiating
the ceiling type air conditioner; and

(7) switching an operation mode of the ceiling
type air conditioner to an auto-swing mode of
continuously varying the angle of the vanes with-
in the maximum angle to the minimum angle
when the detected indoor temperature reaches
a predetermined temperature.

The method of controlling vanes of a ceiling type air
conditioner as set forth in any one of claims 2, 5, and
6, wherein the maximum angle is setto an angle less
than 90 degrees.

The method of controlling vanes of a ceiling type air
conditioner as set forth in any one of claims 2, 5, and
6, wherein the minimum angle is set to an angle
greater than 20 degrees.

A method of controlling vanes of a ceiling type air
conditioner including a plurality of the vanes for ad-
justing a direction of an airflow, the method compris-
ing the step of:

(a) detecting an indoor temperature when car-
rying out an air conditioning function and varying
an angle of the vanes according to the detected
indoor temperature to adjust the airflow step by
step.

The method of controlling vanes of a ceiling type air
conditioner as set forth in claim 9, wherein when the
ceiling type air conditioner is operated in a heating
mode, the step (a) comprises the sub-steps of:

(1) detecting the indoor temperature when initi-
ating the ceiling type air conditioner;

(2) controlling the angle of the vanes to be a
predetermined maximum angle when the de-
tected indoor temperature is under a predeter-
mined temperature;

(3) decreasing the angle of the vanes from the
maximum angle to a predetermined angle step
by step by a uniform time interval to adjust the
airflow; and

(4) switching an operation mode to an auto-
swing mode of continuously varying the angle
of the vanes within the maximum angle to the
minimum angle when the angle of the vanes
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reaches the minimum angle.

The method of controlling vanes of a ceiling type air
conditioner as set forth in claim 10, wherein the step
(a) further comprises the sub-step of (5) controlling
the angle of the vanes in the auto-swing mode of
continuously varying the angle of the vanes within
the maximum angle to the minimum angle when the
detected indoor temperature is above the predeter-
mined temperature.

The method of controlling vanes of a ceiling type air
conditioner as set forth in claim 9, wherein when the
ceiling type air conditioner is operated in a cooling
mode, the step (a) comprises the sub-steps of:

(1) detecting the indoor temperature when initi-
ating the ceiling type air conditioner;

(2) controlling the angle of the vanes to be a
predetermined maximum angle when the de-
tected indoor temperature is above a predeter-
mined temperature;

(3) decreasing the angle of the vanes from the
maximum angle to a predetermined angle step
by step by a uniform time interval to adjust the
airflow; and

(4) switching an operation mode to an auto-
swing mode of continuously varying the angle
of the vanes within the maximum angle to the
minimum angle when the angle of the vanes
reaches the minimum angle.

The method of controlling vanes of a ceiling type air
conditioner as set forth in claim 12, wherein the step
(a) further comprises the sub-step of (5) controlling
the angle of the vanes in the auto-swing mode of
continuously varying the angle of the vanes within
the maximum angle to the minimum angle when the
detected indoor temperature is under the predeter-
mined temperature.

The method of controlling vanes of a ceiling type air
conditioner as set forth in claims 10 or 12, wherein
in the step (3), the angle of the vanes is divided into
a plurality of sub-angles within the maximum angle
to the minimum angle and is decreased step by step
by the sub-angles.

The method of controlling vanes of a ceiling type air
conditioner as set forth in claims 10 or 12, wherein
the maximum angle is set to an angle less than 90
degrees.

The method of controlling vanes of a ceiling type air
conditioner as set forth in claims 10 or 12, wherein
the minimum angle is set to an angle greater than
20 degrees.
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