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Description
BACKGROUND OF THE INVENTION
(Field of the Invention)

[0001] The present invention relates generally to control of an air conditioner and, in particular but not exclusively,
to an air direction control method for controlling the air direction or the air flow during dehumidifying mode operation
to increase the degree of dehumidification or to improve a feeling of coolness.

(Description of the Related Art)

[0002] During dehumidifying mode operation of a conventional air conditioner, dehumidified air is introduced indoors
through an air direction changing blade directed downwards that is mounted on an indoor unit.

[0003] However, when the air direction changing blade is set downwards, cool air directly impinges on a resident or
residents inside the room and makes them chilly or uncomfortable. In order not to make the cool air impinge on the
residents, setting the air direction changing blade horizontally has been proposed (see, for example, Japanese Laid-
Open Patent Publication No. 10-61999).

[0004] Although in this air conditioner the cool air does not directly impinge on the residents, the cool air that flows
on the upper side of the room drops thereafter and makes them somewhat chilly.

[0005] Recently, an air conditioner employing a short-circuit system has been proposed wherein cool air emitted
from an air outlet of an indoor unit is directly drawn into an air inlet by setting the air direction changing blade upwards.
This air conditioner aims to achieve comfortable dehumidification without any feeling of chilliness by causing the cool
air not to directly impinge on the residents (see, for example, Japanese Laid-Open Patent Publication No. 9-72599).
[0006] Although this air conditioner almost eliminates the feeling of chilliness during dehumidifying mode operation,
the amount of moisture that is removed thereby is relatively little and the dehumidifying efficiency thereof is low, resulting
in a relatively high ultimate humidity.

SUMMARY OF THE INVENTION

[0007] The present invention has been developed to overcome the above-described disadvantages.

[0008] It is accordingly an objective of the present invention to provide an air direction control method for an air
conditioner capable of enhancing the dehumidifying performance and minimizing a feeling of air flow or a feeling of
chilliness.

[0009] In accomplishing the above and other objectives, the air conditioner according to the present invention in-
cludes an outdoor unit having a variable capacity compressor, a four-way valve, an outdoor heat exchanger, and an
expansion valve, and an indoor unit having an indoor heat exchanger and connected with the outdoor unit. The indoor
unit also has an air direction changing blade pivotally mounted thereon for selectively opening and closing an outlet
opening defined therein. The air direction changing blade is set to a closed position, at which the outlet opening is
closed, or a position adjacent thereto during dehumidifying mode operation.

[0010] By this construction, because any cold or chilly air does not directly impinge on a person or persons inside
the room, a feeling of chilliness is eliminated and the dehumidifying performance can be enhanced at a low cost.
[0011] Itis preferred that an indoor fan mounted in the indoor unit be set to a medium air flow or below when the air
direction changing blade is set to the closed position or the position adjacent thereto, making it possible to eliminate
the feeling of chilliness.

[0012] Advantageously, before the air direction changing blade is set to the closed position or the position adjacent
thereto, the indoor fan is set to a minimum air flow and is turned on and off. By so doing, no drops of dew are created
around an outlet opening of the indoor unit during dehumidification.

[0013] Again advantageously, when the air direction changing blade is set to the closed position or the position
adjacent thereto, the variable capacity compressor is reduced in frequency, resulting in a reduction in input.

[0014] Conveniently, before the air direction changing blade is set to the closed position or the position adjacent
thereto, when the detected intake temperature is greater than the temperature setting, cooling mode operation is per-
formed, thereby accomplishing effective dehumidification and preventing drops of dew from being created around the
outlet opening when it is closed. Furthermore, the use of both the cooling mode operation and the dehumidifying mode
operation enlarges the range of use, making it possible to efficiently operate the air conditioner.

[0015] Preferably, before the air direction changing blade is set to the closed position or the position adjacent thereto,
when the detected intake temperature is greater than the temperature setting, the indoor fan is reduced in air flow and
the variable capacity compressor is increased in frequency. By so doing, effective dehumidification is accomplished
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prior to closure of the outlet opening, thus avoiding creation of drops of dew around the outlet opening during the
closure thereof.

[0016] Again preferably, when the detected humidity is less than the humidity setting, the air direction changing blade
is set to the closed position or the position adjacent thereto. In this case, it is unlikely that drops of dew adhere to the
indoor unit in the vicinity of the outlet opening and subsequently fall to the floor, thus making it possible to desirably
perform the dehumidifying mode operation during closure of the outlet opening.

[0017] The humidity setting is changed according to at least one of the intake temperature and the pipe temperature.
[0018] When the detected pipe temperature is greater than a predetermined temperature, the air direction changing
blade is set to the closed position or the position adjacent thereto, thereby avoiding creation of drops of dew around
the outlet opening.

[0019] The predetermined temperature is changed according to the intake temperature.

[0020] Immediately after the air direction changing blade has been set to the closed position or the position adjacent
thereto, the angle of inclination of the air direction changing blade is held for a predetermined time, thereby avoiding
chattering of the air direction changing blade.

[0021] Though the pipe temperature varies due to clogging of the indoor unit with dust, the amount of refrigerant, or
the total length of pipes, the indoor unit can be stably controlled by determining a target pipe temperature according
to the detected intake temperature and the detected humidity.

[0022] Advantageously, when the detected pipe temperature is greater than the target pipe temperature, the opening
of the expansion valve is reduced, or the frequency of the variable capacity compressor is increased. In contrast, when
the detected pipe temperature is less than the target pipe temperature, the opening of the expansion valve is increased,
or the frequency of the variable capacity compressor is reduced. By so doing, the dehumidifying mode operation is
efficiently performed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and other objectives and features of the present invention will become more apparent from the
following description of preferred embodiments thereof with reference to the accompanying drawings, throughout which
like parts are designated by like reference numerals, and wherein:

Fig. 1 is a circuit diagram showing a refrigeration cycle of an air conditioner in which an air direction control method
according to the present invention is employed;

Fig. 2 is a block diagram of a control circuit in the air conditioner of Fig. 1 whereby the compressor frequency and
the expansion valve opening are controlled;

Fig. 3 is a schematic vertical sectional view of an indoor unit;

Fig. 4 is a flowchart indicating control during dehumidifying mode operation;

Fig. 5 is a schematic view showing movements of an air direction changing blade in a cooling region during the
dehumidifying mode operation;

Fig. 6 is a schematic view showing movements of the air direction changing blade in a drying region during the
dehumidifying mode operation;

Fig. 7 is a flowchart indicating control when any one of the conditions for performing "Breezeless and Dry" operation
in the drying region has been satisfied;

Fig. 8 is a flowchart indicating control of a motor-driven expansion valve when any one of the conditions for per-
forming "Breezeless and Dry" operation has been satisfied;

Fig. 9 is a flowchart indicating control of the compressor frequency when any one of the conditions for performing
"Breezeless and Dry" operation has been satisfied;

Fig. 10is atiming chart when the air direction control method according to the present invention has been employed;
Fig. 1A is a schematic view showing a cool air flow in "Drying Region 1" when "Air Direction-Auto" has been set
during the dehumidifying mode operation;

Fig. 11B is a view similar to Fig. 11A, showing a cool air flow in "Drying Region 2" when an indoor fan is turned on
and off during the dehumidifying mode operation; and

Fig. 11C is a view similar to Fig. 11 A, showing a cool air flow in "Drying Region 2" during "Breezeless and Dry "
operation.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0024] This application is based on an application No. 10-354195 filed December 14, 1998 in Japan, the content of

which is incorporated hereinto by reference.
[0025] Fig. 1 shows a refrigeration cycle of an air conditioner employing an air direction control method according
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to the present invention. This air conditioner includes an outdoor unit 2 and an indoor unit 4 connected to each other
via connecting pipes 6.

[0026] As shown in Fig. 1, the outdoor unit 2 includes an inverter-driven, variable capacity (frequency) compressor
8, a four-way valve 10 for heating and cooling mode selection, an outdoor heat exchanger 12, an auxiliary throttle 14,
and a motor-driven expansion valve 16, while the indoor unit 4 includes an indoor heat exchanger 18.. In this figure,
reference numerals 20 and 22 denote an outdoor fan and an indoor fan, respectively, and reference numerals 24, 26
and 28 denote a pipe temperature sensor, an intake air temperature sensor, and a humidity sensor, respectively, all of
which are mounted in the indoor unit 4.

[0027] With the refrigeration cycle configured as shown in Fig. 1, refrigerant from the compressor 8 during cooling
or dehumidifying mode operation flows through the four-way valve 10 and reaches the outdoor heat exchanger 12, in
which heat is exchanged with the outdoor air and the refrigerant is condensed. The condensed refrigerant then passes
the auxiliary throttle 14 whereby the refrigerant pressure is reduced and the refrigerant is converted to an easily evap-
orable state. The condensed, low pressure refrigerant then passes the motor-driven expansion valve 16 whereby the
refrigerant pressure is further reduced. The opening of the motor-driven expansion valve 16 is pulse-controlled by, for
example, a stepping-motor according to the load of the room to be cooled or dehumidified, and the low pressure
refrigerant thus flows to the indoor unit 4 via the connecting pipe 6 at a flow rate proportional to the load of the room.
The refrigerant then evaporates in the indoor heat exchanger 18, and the gasified refrigerant thus passes back through
the connecting pipe 6, through the four-way valve 10, and re-enters the compressor 8.

[0028] A method of controlling the compressor frequency and the opening of the motor-driven expansion valve is
described next with reference to Fig. 2, a block diagram of the corresponding control circuit. Note that differential
temperature AT is the room temperature Tr minus the temperature setting Ts.

[0029] In the indoor unit 4, an output (room temperature) from the intake air temperature sensor 26 is first inputted
into a room temperature detection circuit 40, which in turn outputs a temperature signal (Tr) to a differential temperature
calculator 42. Substantially concurrently, a setting discriminator 44 determines the temperature (Ts) and operating
mode set by an operation setting circuit 38, and supplies this information to the differential temperature calculator 42.
The differential temperature calculator 42 thus calculates the differential temperature AT (= Tr - Ts), and outputs a
differential temperature signal to a signal transmission circuit 50.

[0030] An ON/OFF discriminator 46 determines whether the indoor unit 4 has been turned on or off. The rated capacity
of the indoor unit 4 is stored in a rated capacity memory 48.

[0031] A rated capacity signal from the rated capacity memory 48, the differential temperature signal from the differ-
ential temperature calculator 42, and an operating mode signal and on/off status signal from the ON/OFF discriminator
46 are passed by the signal transmission circuit 50 of the indoor unit 4 to a signal reception circuit 52 of the outdoor
unit 2. The signals received by the signal reception circuit 52 are sent to a compressor frequency calculator 54 and to
a valve opening calculator 56.

[0032] Based on the rated capacity signal, differential temperature signal, operating mode signal, and on/off status
signal from the indoor unit 4, the compressor frequency calculator 54 performs a predetermined operation to calculate
the frequency value (No.) (for example, an integer from 0 to 8).

[0033] Based on the rated capacity signal, differential temperature signal, operating mode signal, and on/off status
signal from the indoor unit 4, the valve opening calculator 56 similarly performs another predetermined operation to
determine the opening of the motor-driven expansion valve 16.

[0034] The result of the operation performed by the compressor frequency calculator 54 and that of the operation
performed by the valve opening calculator 56 are applied as a frequency signal and a valve opening signal to a com-
pressor drive circuit (not shown) and to a valve drive circuit (not shown), respectively, to control the frequency of the
compressor 8 and the opening of the motor-driven expansion valve 16.

[0035] Since then, the frequency No. of the compressor 8 and the valve opening of the motor-driven expansion valve
16 are calculated for each predetermined cycle, based on the rated capacity signal, differential temperature signal,
operating mode signal, and on/off status signal so that the frequency of the compressor 8 and the opening of the motor-
driven expansion valve 16 may be appropriately controlled.

[0036] A heating mode operation is not a principal objective of the present invention and, hence, the description
thereof is omitted.

[0037] Fig. 3 depicts the indoor unit 4, in which a plurality of intake openings 30 are formed at an upper portion and
a front portion of the main body, while an outlet opening 32 is formed at a lower portion of the main body.

[0038] The intake openings 30 and the outlet opening 32 communicate with each other through an air passage 34,
in which the indoor heat exchanger 18 and the indoor fan 22 are disposed. An air direction changing blade 36 is pivotally
mounted on the main body at a lower portion thereof so as to selectively open and close the outlet opening 32. The
pipe temperature sensor 24 is mounted on and held in contact with a lowermost one of a plurality of heat exchanger
blocks of the indoor heat exchanger 18, while the intake air temperature sensor 26 and the humidity sensor 28 are
juxtaposed with each other at a front portion of the main body.
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[0039] The air direction control method according to the present invention during dehumidifying mode operation is
discussed hereinafter.

[0040] Fig. 4 depicts the control method during the dehumidifying mode operation. At step S1, the differential tem-
perature AT between the room temperature detected by the intake air temperature sensor 26 and the temperature
setting Ts set by the user is first calculated, and the compressor frequency and the valve opening are then determined
on the basis of the differential temperature AT, as described above. At step S2, the differential temperature AT is
compared with t1 (for example, +0.5°C). If the differential temperature AT is greater than t1, a cooling mode operation
is performed at step S3, and if the differential temperature AT is less than or equal to t1, the procedure advances to
step S4, at which the differential temperature AT is compared with t2 (for example, -0.5°C). If the differential temperature
AT is greater than t2, an operation for "Drying Region 1" is performed at step S5. In contrast, if the differential temper-
ature AT is less than or equal to t2, the procedure advances to step S6, at which the differential temperature AT is
compared with t3 (for example, -2.5°C). If the differential temperature AT is greater than t3, an operation for "Drying
Region 2" is performed at step S7, and if the differential temperature AT is less than or equal to t3, the compressor 8
is stopped at step S8. A determination is then made at step S9 whether or not a predetermined time t4 (for example,
about three minutes) has elapsed after the compressor 8 has been stopped. If the decision at step S9 is YES, the
differential temperature AT is again compared with T3 at step S10. If the differential temperature AT is greater than t3,
the compressor 8 is started again at step S11.

[0041] Itis to be noted that the sampling of the intake air temperature is carried out for each predetermined cycle
(for example, about one second), and the operating conditions are determined by repeatedly calculating the differential
temperature AT.

[0042] During a cooling operation in the dehumidification mode, when the user sets "Air Direction-Auto" using a
remote controller (not shown), the air direction changing blade 36 swings between the upper limit position and the
lower limit position, as shown in Fig. 5, except when the indoor fan 22 is at a standstill. It is also possible for the user
to set the angle of inclination of the air direction changing blade 36 to one of five different angles with the use of the
remote controller. In a region in the vicinity of "Drying Region 1", when the intake air temperature detected by the intake
air temperature sensor 26 approaches the temperature setting, The compressor frequency is extremely reduced (the
Frequency No. is, for example, 1), while the indoor fan 22 is set to an air flow ranging from "Hi (high speed)" to "Lo
(low speed)".

[0043] In "Drying Region 1", in view of a reduction in absolute humidity, the frequency No. of the compressor 8 is set
to, for example, 3, while the indoor fan 22 is set to a medium air flow or "Super Breeze" lower than "Lo". If "Air Direction-
Auto" is set, the air direction changing blade 36 is directed generally horizontally, as shown in Fig. 6, to reduce the
feeling of chilliness. On the other hand, if "Air Direction Setting" is selected, it is possible for the user to select one of
five different angles of inclination of the air direction changing blade 36 using the remote controller, as in the cooling
operation in the dehumidification mode.

[0044] In "Drying Region 2", in view of a reduction in relative humidity, the frequency No. of the compressor 8 is set
to, forexample, 2, while either a "Super Breeze and Dry" operation or a "Breezeless and Dry " operation is set depending
on the operating conditions, as discussed later.

[0045] As shown in Fig. 6, during the "Super Breeze and Dry" operation, the indoor fan 22 creates a light or gentle
breeze to provide an extremely low air flow and is turned on and off. When "Air Direction-Auto" is selected, the air
direction changing blade 36 is set to a position (this position is hereinafter referred to as the downwards directed
position) directed further downwards from the lower limit position in the operation for "Drying Region 1", thus causing
cold or chilly air not to directly impinge on the resident or residents. If the "Air Direction Setting" is selected, it is possible
for the user to set the air direction changing blade 36 to one of five different positions between the upper limit position
and the downwards directed position using the remote controller. The ON/OFF operation of the indoor fan 22 is, for
example, such that the indoor fan 22 is turned on and off to repeat a 15-minute operation and a 10-minute stop alter-
nately.

[0046] On the other hand, during the "Breezeless and Dry" operation, the indoor fan 22 creates a light or gentle
breeze to provide an extremely low air flow, and in any one of "Air Direction-Auto" and "Air Direction Setting", the air
direction changing blade 36 is set to a position (reset position) to close the outlet opening 32 or another position in the
vicinity thereof. The "Breezeless and Dry" operation has the following features.

(1) To provide comfort without imparting a feeling of chilliness to the resident or residents (a feeling of no air flow).
(2) To reduce heat exchange to reduce the temperature of the pipes, thereby enhancing the dehumidifying capacity
(high power dehumidification).

(3) To minimize the cooling capacity to restrain a reduction in room temperature to a minimum (continued dehu-
midifying performance).

[0047] The "Breezeless and Dry" operation is carried out when the decision at step S6 is YES and when any one of
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the conditions shown in Table 1 is continued for, for example, more than five minutes in "Drying Region 2" (step S7).

Table 1
intake Air Temp. | Relative Humidity Pipe Temp.

o8C impossible
07°C less than 50% more than 11°C
05 less than 60% more than 9°C
23 less than 70% more than 8C
21% less than 70% more than 7°C

: less than 70% more than 6°C

[0048] When about ten minutes have elapsed after none of the above conditions has been satisfied, a determination
is made whether or not any one of them is satisfied.

[0049] The conditions to release the "Breezeless and Dry" operation are discussed hereinafter with reference to a
flowchart shown in Fig. 7.

[0050] After any one of the "Breezeless" conditions has been satisfied and after the air direction changing blade 36
has been held at the reset position or a position in the vicinity thereof for a predetermined time (for example, about
five minutes), a determination is made at step S21 whether or not the pipe temperature detected by the pipe temperature
sensor 24 is less than (the target pipe temperature (A) minus three). If the decision at step S21 is YES, the "Breezeless
and Dry" operation is immediately terminated at step S22, and if the decision at step S21 is No, the procedure advances
to step S23, at which a determination is made whether or not the pipe temperature is less than (the target pipe tem-
perature (A) minus two). If the decision at step S23 is YES, the "Breezeless and Dry" operation is continued for thirty
minutes and stopped thereafter at step S24. In contrast, if the decision at step S23 is NO, the procedure advances to
step S25, at which the "Breezeless and Dry" operation is continued for sixty minutes and stopped thereafter.

[0051] The target pipe temperature (A) is determined based on Table 2 below using the intake air temperature de-
tected by the intake air temperature sensor 26 and the relative humidity detected by the humidity sensor 28.

Table 2
Intake Air Temp.
(C) t<21 | 21=t<23 | 23<t<25 | 25<t<27 | 27st<28| 28st
Rela. Humi. (%)
Rh270 immediate termination
70>Rh=60 11 12 13 16 17
60>Rh250 8 9 10 11 13
50>Rh 4 5 6 7 9

[0052] Inthe course of the "Breezeless and Dry" operation, if the condition for determining the target pipe temperature
(A) has changed and if a certain condition has been held for, for example, about two minutes, such condition is used
to determine the target pipe temperature (A).

[0053] The control of the opening of the motor-driven expansion valve 16 is discussed hereinafter with reference to
a flowchart shown in Fig. 8.

[0054] Upon a lapse of a predetermined time after the receipt of a signal indicating that the condition for controlling
the "Breezeless and Dry" operation has been satisfied at step S31, a determination is made at step S32 whether or
not the pipe temperature detected by the pipe temperature sensor 24 is greater than (the target pipe temperature (A)
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plus one). If the detected pipe temperature is greater than (the target pipe temperature (A) plus one), the motor-driven
expansion valve 16 is controlled to be closed by, for example, four pulses at step S33, and a determination of the valve
opening is made at step S34. At this moment, if the valve opening is greater than or equal to the set minimum pulses
(for example, 60 pulses), the procedure returns to step S32, and if the valve opening is less than the set minimum
pulses, it is set to the set minimum pulses at step S35. On the other hand, if the detected pipe temperature is less than
or equal to (the target pipe temperature (A) plus one) at step S32, a determination is made at step S36 whether or not
the detected pipe temperature is greater than (the target pipe temperature (A) minus one). If the detected pipe tem-
perature is less than or equal to (the target pipe temperature (A) minus one), the motor-driven expansion valve 16 is
controlled to be opened by, for example, eight pulses at step S37. In contrast, if the detected pipe temperature is greater
than (the target pipe temperature (A) minus one), the motor-driven expansion valve 16 is locked to the present opening
at step S38.

[0055] The control of the frequency of the compressor 8 is discussed hereinafter with reference to a flowchart shown
in Fig. 9.

[0056] Upon a lapse of a predetermined time after the receipt of a signal indicating that the condition for controlling
the "Breezeless and Dry" operation has been satisfied at step S41, a determination is made at step S42 whether or
not the pipe temperature detected by the pipe temperature sensor 24 is greater than (the target pipe temperature (A)
plus one). If the detected pipe temperature is greater than (the target pipe temperature (A) plus one), the frequency of
the compressor 8 is increased by 1 Hz at step S43, and a determination is made at step S44 whether or not an increment
in compressor frequency is less than 5Hz. If the increment in compressor frequency is less than 5Hz, the procedure
returns to step S42 after a predetermined time (for example, about three minutes) has elapsed, and if the increment
is greater than or equal to 5Hz, the procedure advances to step S48 at which the frequency 8 is locked to the present
frequency. On the other hand, if the detected pipe temperature is less than or equal to (the target pipe temperature (A)
plus one) at step S42, a determination is made at step S45 whether or not the detected pipe temperature is greater
than (the target pipe temperature (A) minus one). If the detected pipe temperature is less than or equal to (the target
pipe temperature (A) minus one), the frequency of the compressor 8 is reduced by 1 Hz at step S46, and the procedure
advances to step S47 at which a determination is made whether or not a decrement in compressor frequency is less
than 5Hz. If the decrement in compressor frequency is less than 5Hz, the procedure returns to step S45 after a pre-
determined time (for example, about three minutes) has elapsed. In contrast, if the decrement is greater than or equal
to 5Hz, the compressor 8 is locked to the present frequency at step S48. On the other hand, if the detected pipe
temperature is greater than (the target pipe temperature (A) minus one) at step S45, the procedure advances to step
S48 at which the compressor 8 is similarly locked to the present frequency.

[0057] Fig. 10 depicts one example of timing charts when the air direction control method according to the present
invention has been employed.

[0058] Figs. 11 A, 11 B and 11 C depict cool air flows during dehumidifying mode operation when the air direction
control method according to the present invention has been employed. In particular, Fig. 11A depicts the cool air flow
in "Drying Region 1" when "Air Direction-Auto" has been set, Fig. 11 B the cool air flow in "Drying Region 2" when the
indoor fan is turned on and off, Fig. 11 C the cool air flow in "Drying Region 2" during "Breezeless and Dry " operation.
[0059] In "Drying Region 1", though relatively much moisture is removed, cool or chilly air flows horizontally on the
upper side within the room, as shown in Fig. 11. Accordingly, the resident feels chilly from above, but the feeling of
chilliness is considerably suppressed. When the indoor fan is turned on and off in "Drying Region 2", the resident feels
chilly from below to some extent, but there is little chilly air flow. During "Breezeless and Dry" operation, the resident
does not have any feeling of chilliness from below.

[0060] Although the present invention has been described in connection with the preferred embodiments thereof
with reference to the accompanying drawings, it is to be noted that various changes and modifications will be apparent
to those skilled in the art.

Claims
1. An air conditioner comprising:

an outdoor unit having a variable capacity compressor, a four-way valve, an outdoor heat exchanger, and an
expansion valve;

an indoor unit having an indoor heat exchanger and connected with said outdoor unit, said indoor unit also
having an air direction changing blade pivotally mounted thereon for selectively opening and closing an outlet
opening defined therein; and

said air direction changing blade being set to a closed position, at which said outlet opening is closed, or a
position adjacent thereto during dehumidifying mode operation.
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The air conditioner according to claim 1, further comprising an indoor fan mounted in said indoor unit, wherein
said indoor fan is set to a medium air flow or below when said air direction changing blade is set to the closed
position or the position adjacent thereto.

The air conditioner according to claim 1, further comprising an indoor fan mounted in said indoor unit, wherein
before said air direction changing blade is set to the closed position or the position adjacent thereto, said indoor
fan is set to a minimum air flow and is turned on and off.

The air conditioner according to claim 1, further comprising an indoor fan mounted in said indoor unit, wherein
said variable capacity compressor is reduced in frequency when said air direction changing blade is set to the
closed position or the position adjacent thereto.

The air conditioner according to claim 1, wherein before said air direction changing blade is set to the closed
position or the position adjacent thereto, when a detected intake temperature is greater than a temperature setting,
cooling mode operation is performed.

The air conditioner according to claim 1, further comprising an indoor fan mounted in said indoor unit, wherein
before said air direction changing blade is set to the closed position or the position adjacent thereto, when a
detected intake temperature is greater than a temperature setting, said indoor fan is reduced in air flow and said
variable capacity compressor is increased in frequency.

The air conditioner according to claim 1, wherein when a detected humidity is less than a humidity setting, said
air direction changing blade is set to the closed position or the position adjacent thereto.

The air conditioner according to claim 7, wherein the humidity setting is changed according to at least one of an
intake temperature and a pipe temperature.

The air conditioner according to claim 1, wherein when a detected pipe temperature is greater than a predetermined
temperature, said air direction changing blade is set to the closed position or the position adjacent thereto.

The air conditioner according to claim 9, wherein the predetermined temperature is changed according to an intake
temperature.

The air conditioner according to claim 1, wherein immediately after said air direction changing blade has been set
to the closed position or the position adjacent thereto, an angle of inclination of said air direction changing blade
is held for a predetermined time.

The air conditioner according to claim 1, wherein a target pipe temperature is determined according to a detected
intake temperature and a detected humidity.

The air conditioner according to claim 1, wherein when a detected pipe temperature is greater than a target pipe
temperature, an opening of said expansion valve is reduced, and when the detected pipe temperature is less than
the target pipe temperature, the opening of said expansion valve is increased.

The air conditioner according to claim 1, wherein when a detected pipe temperature is greater than a target pipe
temperature, a frequency of said variable capacity compressor is increased, and when the detected pipe temper-
ature is less than the target pipe temperature, the frequency of said variable capacity compressor is reduced.

Patentanspriiche

1.

Klimaanlage, die folgendes umfasst:

eine Aulieneinheit, die einen Kompressor mit variabler Kapazitat, ein Vierwegeventil, einen Auflenwarmetau-
scher und ein Expansionsventil aufweist;

eine Inneneinheit, die einen Innenwarmetauscher aufweist und mit der Au3eneinheit verbunden ist, wobei die
Inneneinheit auch eine Lamelle fiir einen Richtungswechsel des Luftstroms aufweist, die auf dieser drehbar
angebrachtist, um wahlweise eine Auslassoffnung zu 6ffnen und zu schlief3en, die darin definiert ist; und wobei
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die Lamelle fur den Richtungswechsel des Luftstroms wéhrend des Betriebes im Entfeuchtungs-Modus in
einer geschlossenen Position, in der die Auslassoffnung einen geschlossenen Zustand aufweist, oder in einer
daran angrenzenden Position eingestellt ist.

Klimaanlage nach Anspruch 1, die ferner einen Innenventilator umfasst, der in der Inneneinheit angebracht ist,
worin der Innenventilator fir einen mittleren Luftstrom oder weniger eingestellt ist, wenn die Lamelle fir den Rich-
tungswechsel des Luftstroms in der geschlossenen Position oder der daran angrenzenden Position eingestellt ist.

Klimaanlage nach Anspruch 1, die ferner einen Innenventilator umfasst, der in der Inneneinheit angebracht ist,
wobei bevor die Lamelle fiir den Richtungswechsel des Luftstroms in der geschlossenen Position oder der daran
angrenzenden Position eingestellt ist - der Innenventilator fiir einen minimalen Luftstrom eingestellt wird und ein-
geschaltet und ausgeschaltet wird.

Klimaanlage nach Anspruch 1, die ferner einen Innenventilator umfasst, der in der Inneneinheit angebracht ist,
wobei die Frequenz des Kompressors mit variabler Kapazitat verringert wird, wenn die Lamelle fiir den Richtungs-
wechsel des Luftstroms in der geschlossenen Position oder der daran angrenzenden Position eingestellt ist.

Klimaanlage nach Anspruch 1, wobei bevor die Lamelle fir den Richtungswechsel des Luftstroms in der geschlos-
senen Position oder der daran angrenzenden Position eingestellt ist - der Betrieb im Kiihl-Modus ausgefiihrt wird,
wenn eine ermittelte Einlasstemperatur héher als eine Temperatur-Einstellung ist

Klimaanlage nach Anspruch 1, die ferner einen Innenventilator umfasst, der in der Inneneinheit angebracht ist,
wobei bevor die Lamelle fir den Richtungswechsel des Luftstroms in der geschlossenen Position oder der daran
angrenzenden Position eingestellt ist -, der Luftstrom des Innenventilators verringert wird und die Frequenz des
Kompressors mit variabler Kapazitat erhéht wird, wenn eine ermittelte Einlasstemperatur hoher als eine Tempe-
ratur-Einstellung ist

Klimaanlage nach Anspruch 1, wobei - wenn ein ermittelter Feuchtigkeitswert niedriger als eine Feuchtigkeits-
Einstellung ist - die Lamelle fiir den Richtungswechsel des Luftstroms in der geschlossenen Position oder der
daran angrenzenden Position eingestellt wird.

Klimaanlage nach Anspruch 7, wobei die Feuchtigkeits-Einstellung gemaR der Einlasstemperatur und/oder der
Rohrtemperatur verandert wird.

Klimaanlage nach Anspruch 1, wobei - wenn eine ermittelte Rohr-Temperatur héher als eine vorbestimmte Tem-
peratur ist - die Lamelle fir den Richtungswechsel des Luftstroms in der geschlossenen Position oder der daran
angrenzenden Position eingestellt wird.

Klimaanlage nach Anspruch 9, wobei die vorbestimmte Temperatur gemaR einer Einlasstemperatur verandert wird.

Klimaanlage nach Anspruch 1, wobei unmittelbar nachdem die Lamelle fiir den Richtungswechsel des Luftstroms
in der geschlossenen Position oder der daran angrenzenden Position eingestellt wurde, ein Neigungswinkel der
Lamelle fir den Richtungswechsel des Luftstroms fiir eine vorbestimmte Zeit gehalten wird.

Klimaanlage nach Anspruch 1, wobei eine Rohr-Zieltemperatur gemaR einer ermittelten Einlasstemperatur und
einer ermittelten Feuchtigkeit bestimmt wird.

Klimaanlage nach Anspruch 1, wobei, wenn eine ermittelte Rohrtemperatur héher als eine Rohr-Zieltemperatur
ist, eine Offnung des Expansionsventils verkleinert wird, und wenn die ermittelte Rohrtemperatur niedriger als die
Rohr-Zieltemperatur ist, die Offnung des Expansionsventils vergroRert wird.

Klimaanlage nach Anspruch 1, wobei, wenn eine ermittelte Rohrtemperatur hdher als eine Rohr-Zieltemperatur
ist, eine Frequenz des Kompressors mit variabler Kapazitat erhéht wird, und wenn die ermittelte Rohrtemperatur
niedriger als die Rohr-Zieltemperatur ist, die Frequenz des Kompressors mit variabler Kapazitat verringert wird.
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Revendications

1.

10.

1.

12,

13.

Dispositif de climatisation comprenant :

une unité extérieure comportant un compresseur a capacité variable, une soupape a quatre voies, un échan-
geur de chaleur extérieur et une soupape de détente ;

une unité intérieure comportant un échangeur de chaleur intérieur et raccordée a ladite unité extérieure, ladite
unité intérieure comportant également une ailette de changement de direction d'air montée de maniére pivo-
tante sur celle-ci pour ouvrir et fermer sélectivement une ouverture de sortie définie dans celle-ci ; et

ladite ailette de changement de direction d'air étant établie a une position fermée, a laquelle ladite ouverture
de sortie est fermée, ou a une position adjacente a celle-ci pendant le fonctionnement en mode de déshumi-
dification.

Dispositif de climatisation selon la revendication 1, comprenant de plus un ventilateur intérieur monté dans ladite
unité intérieure, dans lequel ledit ventilateur intérieur est établi a un débit d'air moyen ou au-dessous lorsque ladite
ailette de changement de direction d'air est établie a la position fermée ou a la position adjacente a celle-ci.

Dispositif de climatisation selon la revendication 1, comprenant de plus un ventilateur intérieur monté dans ladite
unité intérieure, dans lequel avant que ladite ailette de changement de direction d'air soit établie a la position
fermée ou a la position adjacente a celle-ci, ledit ventilateur intérieur est établi & un débit d'air minimum et est
activé et désactivé.

Dispositif de climatisation selon la revendication 1, comprenant de plus un ventilateur intérieur monté dans ladite
unité intérieure, dans lequel ledit compresseur a capacité variable est réduit en fréquence lorsque ladite ailette de
changement de direction d'air est établie a la position fermée ou a la position adjacente a celle-ci.

Dispositif de climatisation selon la revendication 1, dans lequel avant que ladite ailette de changement de direction
d'air soit établie a la position fermée ou a la position adjacente a celle-ci, lorsqu'une température d'admission
détectée est supérieure a un réglage de température, un fonctionnement en mode de refroidissement est réalisé.

Dispositif de climatisation selon la revendication 1, comprenant de plus un ventilateur intérieur monté dans ladite
unité intérieure, dans lequel avant que ladite ailette de changement de direction d'air soit établie a la position
fermée ou a la position adjacente a celle-ci, lorsqu'une température d'admission détectée est supérieure a un
réglage de température, le débit d'air dudit ventilateur intérieur est réduit et la fréquence dudit compresseur a
capacité variable est augmentée.

Dispositif de climatisation selon la revendication 1, dans lequel lorsqu'une humidité détectée est inférieure a un
réglage d'humidité, ladite ailette de changement de direction d'air est établie a la position fermée ou a la position
adjacente a celle-ci.

Dispositif de climatisation selon la revendication 7, dans lequel le réglage de I'humidité est changé conformément
a l'une au moins parmi une température d'admission et une température de tuyau.

Dispositif de climatisation selon la revendication 1, dans lequel lorsqu'une température de tuyau détectée est
supérieure a une température prédéterminée, ladite ailette de changement de direction d'air est établie a la position
fermée ou a la position adjacente a celle-ci.

Dispositif de climatisation selon la revendication 9, dans lequel la température prédéterminée est changée selon
une température d'admission.

Dispositif de climatisation selon la revendication 1, dans lequel, immédiatement aprés que ladite ailette de chan-
gement de direction d'air ait été établie a la position fermée ou a la position adjacente a celle-ci, un angle d'incli-
naison de ladite ailette de changement de direction d'air est maintenu pendant un temps prédéterminé.

Dispositif de climatisation selon la revendication 1, dans lequel une température de tuyau cible est déterminée
selon une température d'admission détectée et une humidité détectée.

Dispositif de climatisation selon la revendication 1, dans lequel lorsqu'une température de tuyau détectée est

10



10

15

20

25

30

35

40

45

50

55

14.

EP 1 010 952 B1

supérieure a une température de tuyau cible, une ouverture de ladite soupape de détente est réduite, et lorsque
la température de tuyau détectée est inférieure a la température de tuyau cible, I'ouverture de ladite soupape de
détente est augmentée.

Dispositif de climatisation selon la revendication 1, dans lequel lorsqu'une température de tuyau détectée est
supérieure a une température de tuyau cible, une fréquence dudit compresseur a capacité variable est augmentée,
et lorsque la température de tuyau détectée est inférieure a la température de tuyau cible, la fréquence dudit
compresseur a capacité variable est réduite.

11
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Fig.7
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