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Description
Technical Field

[0001] The present invention relates to an air condi-
tioner for dehumidifying the interior of a room and, more
particularly, to an air conditioner having a function of dry-
ing the wash, that is, objects to be dried, that are dried
in the room.

Background Art

[0002] Some conventional air conditioners are config-
ured so as to recognize the decrease in sensible heat
caused by the evaporation of water sucked up by objects
to be dried by means of comparison using a controlling
means between the detection result of temperature de-
tected by an infrared detection means and the detection
result of indoor atmosphere temperature detected by a
temperature detecting means, and to determine the ex-
istence of the distribution of temperature lower than the
indoor temperature caused by the decrease in sensible
heat of the objects to be dried to be the arrangement
range of the objects to be dried (for example, refer to
Patent Literature 1).

Citation List
Patent Literature

[0003] Patent Literature 1: Japanese Patent Laid-
Open No. 2007-240100 (pages 2 to 4, Figures 3 to 5)

Summary of Invention
Technical Problem

[0004] The above-described conventional air condi-
tioner has a problem that, since a dehumidifying opera-
tion is controlled based on the detected temperature,
even in an environment in which the humidity is low and
the objects to be dried is easily dried, the same dehu-
midifying action is performed, so that electric power is
consumed than necessary by the performing of unnec-
essary dehumidifying operation.

[0005] Also, in the case where the amounts of the ob-
jects to be dried are small, although the situation is such
that sufficient drying is accelerated by an operation in
which the air blow amount per unit area is decreased,
the operation is performed with the number of rotations
of a blower fan being constant regardless of the amounts
of the objects to be dried. Therefore, the conventional air
conditioner has a problem that electric power is con-
sumed than necessary by the air blow of an excessive
air blowing amount unsuitable for the situation.

[0006] The presentinvention has been made to solve
the above-described problems, and accordingly an ob-
ject thereof is to provide an air conditioner that provides
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energy saving performance enhanced by the operation
control carried out so that the number of rotations of the
blower fan is changed so as to be suitable for the envi-
ronmental conditions.

Means for Solving the Problems

[0007] An air conditioner of the present invention in-
cludes a dehumidifying means for removing water con-
tained in air; an air blowing means, consisting of a motor
and a blower fan, that sucks air in a room and blows out
dried air, which is obtained by causing sucked air to pass
through the dehumidifying means, into an interior of a
room; a humidity detecting means for detecting a humid-
ity of indoor air; a temperature detecting means for de-
tecting atemperature of indoor air; a surface temperature
detecting means for detecting a surface temperature in
a room within a predetermined range; and a controlling
means for controlling an air blowing amount of the air
blowing means and the temperature detecting means,
wherein the controlling means performs air blowing op-
eration for operating the air blowing means for predeter-
minedtime, detects, from a surface temperature detected
by the surface temperature detecting means and within
the predetermined range, that objects to be dried such
as wet clothing are arranged, and changes a number of
rotations of the blower fan during operation of the air
blowing means according to a detection result.

Advantageous Effect of Invention

[0008] According to the present invention, since the
number of rotations of a blower fan is changed during
the operation of an air blowing means according to the
detection results of temperature and humidity, dehumid-
ification and air blowing suitable for the drying of objects
to be dried can be accomplished, and unnecessary elec-
tric power consumption can be reduced without impairing
the drying performance of objects to be dried.

Brief Description of the Drawings
[0009]

Figure 1 is an appearance perspective view showing
an air conditioner in accordance with a first embod-
iment of the present invention.

Figure 2 is a top plan view of a displaying means and
an operating part of the air conditioner in accordance
with the first embodiment of the present invention,
which is viewed from the upside.

Figure 3 is a schematic configuration view showing
the interior of the air conditioner in accordance with
the first embodiment of the present invention.
Figure 4 is a schematic perspective view enlargedly
showing a wind direction changing means shown in
Figure 1.

Figure 5 is a conceptual view showing the detection
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range of an infrared sensor of the air conditioner in
accordance with the first embodiment of the present
invention.

Figure 6 is a part of a flowchart showing the action
in the energy-saving drying mode of the air condi-
tioner in accordance with the first embodiment of the
present invention, showing Step 0 to Step 18 and
Step 71.

Figure 7 is a part of the flowchart showing the action
in the energy-saving drying mode of the air condi-
tioner in accordance with the first embodiment of the
present invention, showing Step 19 to Step 38.
Figure 8 is a part of the flowchart showing the action
in the energy-saving drying mode of the air condi-
tioner in accordance with the first embodiment of the
present invention, showing Step 39 to Step 70.
Figure 9 is a part of the flowchart showing a part of
the action in the energy-saving drying mode of the
air conditioner in accordance with the first embodi-
ment of the present invention, showing Step 42 to
Step 54.

Description of Embodiment
First embodiment

[0010] Figure 1 is an appearance perspective view
showing an air conditioner in accordance with a first em-
bodiment of the present invention, Figure 2 is a top plan
view of a displaying means and an operating part of the
air conditioner in accordance with the first embodiment
of the presentinvention, which is viewed from the upside,
Figure 3 is a schematic configuration view showing the
interior of the air conditioner in accordance with the first
embodiment of the present invention, Figure 4 is a sche-
matic perspective view enlargedly showing a wind direc-
tion changing means shown in Figure 1, and Figure 5 is
a conceptual view showing the detection range of an in-
frared sensor of the air conditioner in accordance with
the first embodiment of the present invention.

[0011] As shown in Figure 1, the air conditioner in ac-
cordance with the first embodiment of the presentinven-
tion is configured by an air conditioner housing 100 con-
figured so as to be self-standable, a suction port 101 for
taking indoor air A into the air conditioner housing 100,
awater storage tank 102 for storing water that is removed
from the air taken into the suction port 101, and an ex-
haust port 103 for discharging dried air B, from which
water has been removed, from the air conditioner hous-
ing 100 into the interior of a room.

[0012] The exhaust port 103 is provided with a wind
direction changeable means 1 that can change the wind
direction of the dried air B, and the wind direction change-
able means 1 is configured by a longitudinal louver 1a
for changing the direction of wind in the vertical direction
and a transverse louvers 1b for changing the direction of
wind in the horizontal direction. The water storage tank
102 is detachably mounted to the air conditioner housing
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100.

[0013] Further,as showninFigure 2, on the top surface
of the air conditioner housing 100, there are provided an
operating part 8 and a displaying means 12 for displaying
various pieces of information on operation status, tem-
perature, humidity, and the like. The operating part 8 is
provided with, for example, a power switch 9, a dehumid-
ification mode switch 10, and a drying mode switch 11.
[0014] Also,asshowninFigure 3, the above-described
air conditioner includes a blower fan 2 constituting an air
blowing means for generating a series of air flows that
suck the indoor air A through the suction port 101 and
discharge the dried air B through the exhaust port 103,
afan motor 2a forrotating the blower fan 2, atemperature
sensor 3 (temperature detecting means) for detecting the
temperature of the indoor air A sucked through the suc-
tion port 101, a humidity sensor 4 (humidity detecting
means) for detecting the humidity of the indoor air A, and
a dehumidifying means 5 for removing water contained
in the indoor air A and generating the dried air B.
[0015] Further, the above-described air conditioner in-
cludes a longitudinally turnable motor 1c for turning the
longitudinal louver 1a constituting the wind direction
changeable means 1 in the vertical direction, a trans-
versely turnable motor 1d for turning the transverse lou-
vers 1b constituting the wind direction changeable means
1 in the horizontal direction, an infrared sensor 6 that is
a surface temperature detecting means, and a control
circuit 7 that incorporates a controlling means for con-
trolling the wind direction changeable means 1, and con-
trols the infrared sensor 6, which is a surface temperature
detecting means, and the like.

[0016] The various sensors such as the temperature
sensor 3, the humidity sensor 4, and the infrared sensor
6 are configured so as to be controlled by the control
circuit 7 and to detect various kinds of data, and further-
more, based on the detection results, the control circuit
7 controls the drive of the dehumidifying means 5, the
fan motor 2a, the displaying means 12, and the like.
[0017] The dehumidifying means 5 has only to be a
means capable of removing and condensing water in the
air. For example, as the most common system, there are
used a system that forms a heat pump circuit and con-
denses water in the air in an evaporator, a desiccant sys-
tem that condenses water in the air, which has been re-
moved by a adsorbent, by using a heat exchanger, and
the like system. The water removed from the indoor air
A by the dehumidifying means 5 is stored in the water
storage tank 102 as condensed water C.

[0018] As shown in Figure 4, the longitudinal louver 1
a has arectangular opening extending in the width direc-
tion of the air conditioner housing 100, and is configured
so as to be turnable in the vertical direction substantially
with the rotating shaft of the longitudinally turnable motor
1c being the axis. The transverse louvers 1b are arranged
at equal intervals in the longitudinal louver 1a, are pivot-
ally supported on the far portion on the side opposite to
the opening of the longitudinal louver 1 a, and are con-



5 EP 2 837 734 A1 6

figured so as to interlock with the drive of the transversely
turnable motor 1 d.

[0019] The infrared sensor 6 is mounted onto one sur-
face of the transverse louver 1b arranged approximately
in the center of the longitudinal louver 1a. Thereby, the
detection range of surface temperature detected by the
infrared sensor 6 is made approximately equal to the di-
rection of the dried air B which direction is changed by
the wind direction changeable means 1.

[0020] That is to say, the infrared sensor 6 can detect
the surface temperature of objects lying in the whole re-
gion within the range in which the wind direction change-
able means 1 can blow air, for example, clothing and
towels that are wet after washing (hereinafter, referred
generally to as "objects to be dried").

[0021] As the infrared sensor 6, an infrared sensor uti-
lizing, for example, a thermoelectromotive force effect is
used. The infrared sensor 6 is configured by an infrared
ray absorbing membrane 6a that receives heat radiation
(infrared rays) generated from the surface in a predeter-
mined region, and a thermistor 6b for detecting the tem-
perature of the infrared ray absorbing membrane 6a (re-
fer to Figures 3 and 4).

[0022] This infrared sensor 6 converts the difference
between the temperature (hot contact) of a thermosen-
sible portion of the infrared ray absorbing membrane 6a
that is raised by the absorption of heat radiation and the
temperature (cold contact) of the infrared ray absorbing
membrane 6a detected by the thermistor 6b into an elec-
tric signal such as voltage, and sends the electric signal
to the control circuit 7. From the magnitude of this electric
signal, the surface temperature in the predetermined re-
gion can be detected.

[0023] Hereunder, the method for detecting the sur-
face temperature in the predetermined region is ex-
plained with reference to Figure 5.

[0024] As shown in Figure 5, in the case where the
whole region that can be detected by the infrared sensor
6 is taken as a whole scanning range 200, the whole
scanning range 200 is a planar range spreading in the
transverse direction (horizontal direction) and the longi-
tudinal direction (vertical direction).

[0025] The infrared sensor 6 is controlled so as to de-
tect the surface temperature in the whole scanning range
200 for each area divided into plural numbers in both of
the horizontal direction and the vertical direction (for ex-
ample, 201 denotes an area of one section). Thereby, a
detailed temperature map for a wide-range region can
be prepared.

[0026] The action of the control circuit 7 is started by
the input of the power switch 9 shown in Figure 2. When
the selection of dehumidification mode is detected by the
operation of the dehumidification switch 10 provided in
the operating part 8, air can be blown through the exhaust
port 103 by driving the wind direction changeable means
1 so that the indoor humidity is the optimum humidity,
the blower fan 2 is rotated by driving the fan motor 2a,
and the dehumidifying means 5 is driven.
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[0027] Also, the control circuit 7 drives the longitudi-
nally turnable motor 1c and the transversely turnable mo-
tor 1d of the wind direction changeable means 1 so that
air is blown in the direction of the desired region of the
interior of the room. Thereby, the indoor air A is taken
into the air conditioner housing 100 through the suction
port 101, and after the temperature and humidity of the
interior of the room have been detected by the temper-
ature sensor 3 and the humidity sensor 4, respectively,
the indoor air A is turned to the dried air B by the dehu-
midification accomplished by the dehumidifying means
5, and the dried air B is blown out into the interior of the
room through the exhaust port 103.

[0028] Further, the action of the control circuit 7 is start-
ed by the input of the power switch 9 shown in Figure 2.
When the selection of standard drying mode from the
drying modes of objects to be dried represented by the
wash such as clothing is detected by the operation of the
drying mode switch 11 provided in the operating part 8,
air can be blown through the exhaust port 103 by driving
the wind direction changeable means 1, the blower fan
2 is rotated by driving the fan motor 2a, and the dehu-
midifying means 5 is driven.

[0029] Thereafter, the control circuit 7 reads the hu-
midity of the interior of the room via the humidity sensor
4 from the indoor air A taken into the air conditioner hous-
ing 100, and determines whether or not the read humidity
is higher than a preset humidity.

[0030] The presethumidity is numerical value data that
is preset corresponding to the indoor temperature detect-
ed by the temperature sensor 3, and the configuration is
made such that the preset humidity is stored as the nu-
merical value data in the a storing means, not shown,
incorporated in the control circuit 7, and is read out into
the control circuit 7 as necessary.

[0031] Whentheindoor humidity is higher than the pre-
determined humidity as the result of humidity determina-
tion, the fan motor 2a and the wind direction changeable
means 1 are controlled so that the dehumidifying capa-
bility of the dehumidifying means 5 is at the maximum
until the indoor humidity decreases to a value not higher
than the predetermined humidity.

[0032] When the indoor humidity is decreased to a val-
ue not higher than the predetermined humidity by the
above-described control, the control circuit 7 detects the
surface temperature of each area (201) divided into plural
numbers by using the infrared sensor 6, identifies the
range in which the objects to be dried are arranged from
the detection result of surface temperature, controls the
longitudinally turnable motor 1c and the transversely
turnable motor 1d so that the dried air B hits the identified
range, and turns the louvers 1a and 1b to the direction
of the objects to be dried.

[0033] Next, the action at the time when an energy-
saving drying mode, in which the objects to be dried are
dried while electric power consumption is reduced, is se-
lected from the drying modes is explained with reference
to Figures 6 to 9.
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[0034] Figure 6 is a part of a flowchart showing the
action in the energy-saving drying mode of the air con-
ditioner in accordance with the first embodiment of the
present invention, showing Step 0 to Step 18 and Step
71, Figure 7 is a part of the flowchart showing the action
in the energy-saving drying mode of the air conditioner
in accordance with the first embodiment of the present
invention, showing Step 19 to Step 38, Figure 8 is a part
of the flowchart showing the action in the energy-saving
drying mode of the air conditioner in accordance with the
first embodiment of the present invention, showing Step
39 to Step 70, and Figure 9 is a part of the flowchart
showing the action in the energy-saving drying mode of
the air conditioner in accordance with the first embodi-
ment of the present invention, showing Step 42 to Step
54.

[0035] Inthe standard drying mode, the dehumidifying
means 5 is operated from the beginning of operation start,
whereas, in the energy-saving drying mode, the dehu-
midifying means 5 is not operated at the beginning of
operation start, and the fan motor 2a, which is an air
blowing means, is operated to rotate the blower fan 2,
whereby only the air blowing operation is performed.
[0036] In the above explanation, the representation of
energy-saving drying mode has been used; however, the
representation is not limited to this one, and any repre-
sentation expressing the reduction in electric power con-
sumption may be used. For example, the term of elec-
tricity-saving mode or power-saving mode may be used.
[0037] The action of the control circuit 7 is started by
the input of the power switch 9. When, by operating the
drying mode switch 11 provided in the operating part 8,
it is detected that the energy-saving drying mode has
been selected from the drying modes of objects to be
dried, the measurement of total operation time T from
the operation start is started (SO, the wind direction
changeable means 1 is driven to enable air blowing
through the exhaust port 103, and the air blowing oper-
ation is started by driving the fan motor 2a to rotate the
blower fan 2 (S1). As described before, at this stage, the
operation of the dehumidifying means 5 is not started.
[0038] With the start of air blowing operation, the prep-
aration for detecting the arrangement of objects to be
dried is started. The longitudinally turnable motor 1c and
the transversely turnable motor 1d are controlled to en-
able the louvers 1a and 1b to be turned to regulate the
air blowing directions (S2).

[0039] Thereafter, the control circuit 7 operates the in-
frared sensor 6. As described before, the detection range
(the whole scanning range 200) of surface temperature
detected by the infrared sensor 6 is approximately equal
to the direction of the dried air B that is changed by the
longitudinal louver 1a and the transverse louvers 1b, so
that the surface temperature of the whole region within
the range in which the louvers 1a and 1b can blow air
can be detected. Therefore, the surface temperature in
the whole scanning range 200 of the infrared sensor 6 is
detected for each area divided into plural numbers (for
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example, 201 denotes an area of one section) (S3 and
S4).

[0040] For example, for the objects to be dried such
as wet clothing, since water is vaporized by the receipt
of blown air, the surface temperature thereof becomes
lower than the surrounding temperature. By detecting the
range of the lowered temperature by using the infrared
sensor 6, it is detected that the objects to be dried are
arranged in this range.

[0041] The early-stage degree of drying of objects to
be dried is displayed on the displaying means 12 as an
object-to-be-dried display mark 12a (S5), and the early-
stage level of energy saving is displayed on the displaying
means 12 as an energy saving level display mark 12b
(S6).

[0042] The shapes of the object-to-be-dried display
mark 12a and the energy saving level display mark 12b
are not limited to those shown in Figure 2. Each shape
may be a shape such that it can be seen that the mark
shows the objects to be dried and a shape such that it
can be seen that the mark shows the level of energy
saving, respectively. Also, the object-to-be-dried display
mark 12a may be configured so that the display is
changed according to the progress of drying, and in the
case where the level of energy saving changes during
the process, the energy saving level display mark 12b is
configured so that the display is changed according to
the change in the level of energy saving.

[0043] At the stage at which the positions of objects to
be dried can be detected, the control circuit 7 shifts to an
action for determining the number of rotations of the blow-
er fan 2 (S7), the number of divided areas, in which the
objects to be dried are arranged, is counted (S8), and
the amounts of the objects to be dried are calculated
(S9). It can be determined that if the number of counted
areas is large, the amounts of the objects to be dried are
large, and if the number of counted areas is small, the
amounts of the objects to be dried are small.

[0044] The control circuit 7 changes the number of ro-
tations of the blower fan 2 according to the counted
number of areas (S10a to S10d) to reduce the electric
power consumption. For example, taking the number of
all divided areas in the detectable range as X1, the
number of divided areas counted as such that the objects
to be dried are arranged as X2, the maximum air volume
as Q, and the correction factors prepared in advance as
m and n, the number of rotations of the blower fan 2 is
set as the number of rotations that generates a blowing
air amount satisfying the air volume F necessary for the
objects to be dried that is calculated by a formula of F =
m X (X1/X2) X Q +n.

[0045] Next, a process for measuring the temperature
and humidity of the indoor air A is started. The process
does not shift to the early-stage humidity determination
until preset time has elapsed (S11 and S12) so that the
temperature and humidity can be detected steadily.
[0046] Afterthe presettime set, forexample, at 10 min-
utes has elapsed, to make early-stage environment de-
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termination (S13), the indoor air A is taken into the air
conditioner housing 100 through the suction port 101 by
the rotation of the blower fan 2, and, at this time, the
control circuit 7 reads indoor temperature RT detected
by the temperature sensor 3, and reads the indoor hu-
midity RH1 detected by the humidity sensor 4 (S14).
[0047] Next, the control circuit 7 compares the detect-
ed temperature RT of the indoor air A with a preset tem-
perature (S 15). The preset temperature is set, for exam-
ple, at 15°C, and if RT is lower than 15°C in S15, the
process proceeds to S71, where the dehumidifying op-
eration is started. If RT is 15°C or higherin S15, the proc-
ess proceeds to S16.

[0048] If the process proceeds to S16, the control cir-
cuit 7 compares the detected humidity RH1 of the indoor
air A with a preset humidity (S16). The preset humidity
is set, for example, at 80%, and if RH1 is higher than
80% in S16, the process proceeds to S71, where the
dehumidifying operation is started. If RH1 is 80% or lower
in S16, the process proceeds to S17.

[0049] The condition of the indoor air A in the situation
sifting from S16 to S 17 is a condition that the humidity
is low and the temperature is high, so that it can be said
that the objects to be dried that are, for example, wet are
relatively easy to dry.

[0050] Also, the condition of the indoor air A in the sit-
uation sifting to S71 in S15 and S16 is a condition that
the objects to be dried cannot be dried sufficiently by air
blowing. Therefore, the process directly shifts to the de-
humidifying operation without the continuation of air
blowing operation. Specifically, control is changed over
so that drying is promoted to prevent the objects to be
dried from becoming undried, whereby the objects to be
dried are made able to be dried at the time of operation
end.

[0051] Next,ifthe humidity RH1 islowerthanthe preset
humidity and the temperature RT is higher than the preset
temperature, the control circuit 7 carries out control for
detecting the maximum value RHMax of humidity (S 17
and S18). If the control circuit 7 detects the maximum
value RHMax of humidity, the process proceeds to S33,
and if the control circuit 7 does not detect the maximum
value RHMax of humidity, the process proceeds to S22.
[0052] Forthe detection of the maximum value RHMax
of humidity, the detection is made by determining wheth-
er or not the average humidity RHAve for preset time, for
example, 10 minutes begins to lower (S19 and S20). If
the lowering condition is detected two times continuously
(831 and S32), it is determined that the maximum value
RHMax of humidity is detected.

[0053] Asthe method for detecting the maximum value
RHMax of humidity, the highest humidity among the de-
tected humidities RH1 may be made the maximum value
RHMax of humidity, or the humidity RHMax at the time
when the humidity RH1 turns from rising to lowering may
be made the maximum value RHMax of humidity.
[0054] When the process proceeds to S22, the condi-
tion of the indoor air A is checked (S22 to S30) while the
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temperature and humidity are measured until the maxi-
mum value RHMax of humidity can be detected, and the
air blowing operation is continued. However, in this proc-
ess, if the control circuit 7 determines that the process
should be shifted directly to the dehumidifying operation
without the continuation of air blowing operation (S24
and S25), the process proceeds to S71, where the de-
humidifying operation is started.

[0055] Next, from S33, a process for determining the
air blowing operation time is started. The control circuit
7 decides the maximum value RHMax of humidity, meas-
ures the temperature RT of the indoor air A at that time
(S34), and again counts the number of divided areas in
which the objects to be dried are arranged (S35). From
this counted number of areas, a variable H for setting the
air blowing operation time is determined according to the
number of rotations (S35a to S36d).

[0056] The variable H is set so that, as the number of
areas counted in S35 increases, the value of the variable
H becomes smaller. For example, if the detected number
of areas is not smaller than 3/4 of the total number of
divided areas, H is set at 1.0, and if the detected number
of areas is not smaller than 2/4 (1/2) thereof, H is set at
1.1. This is a process for setting the air blowing operation
time according to the number of rotations to prevent a
trouble from occurring in the drying condition because,
in the case where the air blowing operation is performed
by decreasing the number of rotations, if the air blowing
operation time is the same, the progress status of drying
differs.

[0057] Next, the control circuit 7 detects the change
state of the maximum value RHMax of humidity (S37)
and calculates the remaining air blowing operation time
Tf(S38), and the process proceeds to S39. Herein, the
air blowing time Tf is set so as to be longer with the in-
crease in the maximum value RHMax of humidity. There-
by, even if the humidity is high, the dehumidifying oper-
ation time for which the electric power consumption is
high can be shortened, so that a higher energy-saving
effect can be achieved.

[0058] Thereafter, if air blowing time of 1/2 or more of
Tf calculated in S38 has elapsed (S39), the display of
the degree of drying is changed (S40). After the air blow-
ing operation has been continued until the remaining air
blowing operation time has been finished (S41), the proc-
ess proceeds to the dehumidifying operation (S55).
[0059] By continuing the air blowing operation until the
remaining air blowing operation time has been finished
in S41, the humidity is kept in a state of being high, and
wet damage may occur in a living space. To avoid this
damage, the upper limit of air blowing operation time is
set at 500 minutes at the maximum.

[0060] During the air blowing operation time, since wet
damage occurs more easily with the increase in humidity,
it is necessary to shorten the air blowing operation time
according to the humidity. To shorten the air blowing op-
eration time with the increase in humidity, the humidity
is measured frequently (S42 to S50), and during the time
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when air blowing is performed, control for changing the
number of rotations of the blower fan 2 is carried out
continuously based on the counted number of areas
(S54a to S54d).

[0061] Next, the process proceeds to S55, where the
control circuit 7 starts the dehumidifying operation. The
control circuit 7 operates the blower fan 2 and the dehu-
midifying means 5, and starts the measurement of the
dehumidifying operation time TJ from the start of dehu-
midifying operation (S56), and thereafter the process pro-
ceeds to S57.

[0062] The control circuit 7 shifts to an action for de-
termining the number of rotations of the blower fan 2
(8S57). The control circuit 7 counts the number of divided
areas in which the objects to be dried are arranged (S58),
and calculates the amounts of the objects to be dried
(859). The control circuit 7 changes the number of rota-
tions of the blower fan 2 according to the counted number
of areas (S60a to S60c), and reduces the electric power
consumption.

[0063] As in the air blowing operation, taking the
number of all divided areas in the detectable range as
X1, the number of divided areas counted as such that
the objects to be dried are arranged as X2, the maximum
air volume as Q, and the correction factors prepared in
advance as m and n, the number of rotations of the blower
fan 2 is set as the number of rotations that generates a
blowing air amount satisfying the air volume F necessary
for the objects to be dried that is calculated by a formula
of F=m X (X1/X2) X Q+n.

[0064] Then, the control circuit 7 changes the display
of the energy saving level display mark 12b on the dis-
playing means 12 according to the change in the number
of rotations of the blower fan 2 (S61a to S61c). For ex-
ample, as the level of energy saving becomes higher,
the number of marks is increased or decreased.

[0065] For the energy saving level display mark 12b,
the configuration can be made such that when the oper-
ation mode is selected, the level of energy saving of each
operation mode is set in advance, and by displaying the
energy saving level display mark 12b increasingly or de-
creasingly according to the level of energy saving, the
user is caused to use the display as the reference at the
time when the energy-saving operation is selected.
[0066] Next, after 10 minutes has elapsed from the
start of dehumidifying operation (S62), the control circuit
7 determines whether or not the humidity RH1 of the in-
door air A is not higher than 50% (S63). If the humidity
RH1 of the indoor air A is not higher than 50%, the proc-
ess proceeds to S64.

[0067] In S64, a process for calculating finish time Y
of dehumidifying operation is started. The finish time Y
is calculated from the dehumidifying operation time TJ
from the start of dehumidifying operation and the indoor
temperature RT (S65), and the process proceeds to S66,
where the remaining operation time TY of dehumidifying
operation is measured.

[0068] If the remaining operation time TY of dehumid-
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ifying operation is not shorter than 1/2 of the finish time
Y of dehumidifying operation (S67), the display of the
object-to-be-dried display mark 12a that is displayed on
the displaying means 12 and indicates the degree of dry-
ing is changed. The display is changed, for example, only
one of three displays is lighted (S68). Thereby, the user
can be notified that the drying progresses and approach-
es the finish.

[0069] The operation is continued, and if the remaining
operation time TY of dehumidifying operation is not short-
erthan the finish time Y of dehumidifying operation (S69),
the process proceeds to S70, where the operation is fin-
ished, and the operation of energy-saving drying mode
is completed.

[0070] As described above, according to the first em-
bodiment of the present invention, in the case where it
is determined that the environment is such thatthe drying
of objects to be dried is accelerated even by the air blow-
ing operation only according to the surface temperature
and humidity of the object to be dried, the air blowing
operation in which merely airis blown is performed before
the dehumidifying operation. Therefore, in contrast to the
drying operation in which the dehumidifying operation is
performed from the beginning, the drying operation for
the objects to be dried, in which the electric power con-
sumptionis reduced by the air blowing operation suitable
for the drying of objects to be dried such as clothing, can
be performed.

[0071] Also, the number of rotations of the blower fan
is changed based on the humidity of the indoor air, the
surface temperature of the objects to be dried, and the
number of areas in which the objects to be dried are ar-
ranged. Therefore, the electric power consumption can
be reduced by carrying out high-efficiency air blowing
control suitable for the amounts of the objects to be dried.
[0072] Further, the time of air blowing operation and
the time of dehumidifying operation are determined ac-
cording to the humidity of indoor air. Therefore, the elec-
tric power consumption can be reduced by the operation
performed for high-efficiency operation time suitable for
the environment.

[0073] The numerical values of preset time, tempera-
ture, humidity, and the like that are used as the reference
of control in the explanation of the first embodiment are
one example, and are not limited to the above-described
numerical values. The predetermined numerical values
used as the reference can be set as appropriate accord-
ing to the environment in which the air conditioner is used
and the liking of user in the range of not departing from
the scope of the present invention.

Industrial Applicability

[0074] As described above, the air conditioner in ac-
cordance with the present invention can be used as a
system for drying the wash, that is, objects to be dried,
that is dried in a room.



13 EP 2 837 734 A1 14

Description of symbols

[0075] 1 wind direction changeable means, 1a longi-
tudinal louver, 1b transverse louver, 1c longitudinally
turnable motor, 1d transversely turnable motor, 2 blower
fan, 2a fan motor, 3 temperature sensor, 4 humidity sen-
sor, 5 dehumidifying means, 6 infrared sensor, 6a ab-
sorbing membrane, 6b thermistor, 7 control circuit, 8 op-
erating part, 9 power switch, 10 dehumidification switch,
11 drying mode switch, 12 displaying means, 12a object-
to-be-dried display mark, 12b energy saving level display
mark, 100 air conditioner housing, 101 suction port, 102
water storage tank, 103 exhaust port, 200 whole scan-
ning range, 201 divided area, A indoor air, B dried air.

Claims
1. An air conditioner comprising:

dehumidifying means for removing water con-
tained in air;

air blowing means, consisting of a motor and a
blower fan, that sucks air in a room and blows
out dried air, which is obtained by causing
sucked air to pass through the dehumidifying
means, into an interior of a room;

humidity detecting means for detecting a humid-
ity of indoor air;

temperature detecting means for detecting a
temperature of indoor air;

surface temperature detecting means for detect-
ing a surface temperature in a room within a pre-
determined range; and

controlling means for controlling an air blowing
amount of the air blowing means and the tem-
perature detecting means, wherein

the controlling means performs air blowing op-
eration for operating the air blowing means for
predetermined time, detects, from a surface
temperature detected by the surface tempera-
ture detecting means and within the predeter-
mined range, that objects to be dried such as
wet clothing are arranged, and changes a
number of rotations of the blower fan during op-
eration of the air blowing means according to a
detection result.

2. An air conditioner comprising:

dehumidifying means for removing water con-
tained in air;

air blowing means, consisting of a motor and a
blower fan, that sucks air in a room and blows
out dried air, which is obtained by causing
sucked air to pass through the dehumidifying
means, into an interior of a room;

humidity detecting means for detecting a humid-
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ity of indoor air;

temperature detecting means for detecting a
temperature of indoor air;

surface temperature detecting means for detect-
ing a surface temperature in a room within a pre-
determined range; and

controlling means for controlling an air blowing
amount of the air blowing means and the tem-
perature detecting means, wherein

after the controlling means performs air blowing
operation for operating the air blowing means
for predetermined time, the controlling means
performs dehumidifying operation for operating
the dehumidifying means, detects, from a sur-
face temperature detected by the surface tem-
perature detecting means and within the prede-
termined range, that objects to be dried such as
wet clothing are arranged, and changes a
number of rotations of the blower fan during op-
eration of the dehumidifying means according
to a detection result.

3. An air conditioner comprising:

dehumidifying means for removing water con-
tained in air;

air blowing means, consisting of a motor and a
blower fan, that sucks air in a room and blows
out dried air, which is obtained by causing
sucked air to pass through the dehumidifying
means, into an interior of the room;

humidity detecting means for detecting a humid-
ity of indoor air;

temperature detecting means for detecting a
temperature of indoor air;

surface temperature detecting means for detect-
ing a surface temperature in a room within a pre-
determined range; and

controlling means for controlling an air blowing
amount of the air blowing means and the tem-
perature detecting means, wherein

after the controlling means performs air blowing
operation for operating the air blowing means
for predetermined time, the controlling means
performs dehumidifying operation for operating
the dehumidifying means, detects, from a sur-
face temperature detected by the surface tem-
perature detecting means and within the prede-
termined range, that objects to be dried such as
wet clothing are arranged, and changes a
number of rotations of the blower fan during op-
eration of the air blowing means and the dehu-
midifying means according to a detection result.

4. The air conditioner according to any of claims 2 to
3, wherein the controlling means performs operation
of the air blowing means and determines whether or
not a humidity of indoor air detected by the humidity
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detecting means is higher than a preset humidity,
and if a humidity of indoor airis higher than the preset
humidity, starts operation of the dehumidifying
means immediately.

The air conditioner according to any of claims 2 to
3, wherein the controlling means performs operation
of the air blowing means and determines whether or
not a temperature of indoor air detected by the tem-
perature detecting means is lower than a preset tem-
perature, and if a temperature of indoor air is lower
than the preset temperature, starts operation of the
dehumidifying means immediately.

The air conditioner according to any of claims 2 to
5, wherein the controlling means determines, from
a humidity of indoor air detected by the humidity de-
tecting means, an operation time of the air blowing
means before an operation of the dehumidifying
means is started.

The air conditioner according to any of claims 1 to
6, wherein, when the controlling means changes a
number of rotations of the air blower fan, the control-
ling means changes an operation time of the air blow-
ing means according to a changed number of rota-
tions.

The air conditioner according to any of claims 2 to
7, wherein, based on a detection result of a temper-
ature of indoor air detected by the temperature de-
tecting means or a humidity of indoor air detected
by the humidity detecting means or both of the tem-
perature and the humidity, the controling means
changes a maximum operation time of the air blow-
ing means before operation of the dehumidifying
means is started.

The dehumidifier according to any of claims 1 to 8,
wherein

the predetermined range is divided into a plurality of
areas adjacent to each other in two perpendicularly
intersecting axis line directions, and

the detection direction is changed successively so
that temperatures from one end part to other end
part of each of the areas are detected individually by
the controlling means, whereby the surface temper-
ature detecting means detects a surface tempera-
ture distribution of the whole area.

The dehumidifier according to any of claims 1 to 8,
wherein

the predetermined range is divided into a plurality of
areas adjacent to each other in a vertical direction
and a horizontal direction,

the wind direction changeable means can change a
blowing-out direction of dried air to at least the ver-
tical direction and the horizontal direction, and
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a direction of the surface temperature detecting
means is controlled by the controlling means so that
a temperature detection surface is directed to the
blowing-out direction corresponding to the succes-
sive change of the blowing-out direction of the wind
direction changeable means.
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