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(57) Abstract: An object is to prevent unnecessary operation of a compressor and
suppress deterioration in fuel economy. When automatic air conditioning is instruc-
ted and a predetermined condition for stopping a compressor in order to save power
is met (110), in a case in which a predetermined time or more has elapsed from
stoppage of the compressor a previous time, stoppage of the compressor is main-
tained (120, 140), and in a case in which the predetermined time has not elapsed,
the compressor is intermittently operated in a predetermined cycle (120, 130).
Namely, when a condition for stopping the compressor in order to save power is
met, intermittent operation and maintaining of stoppage of the compressor are
switched in accordance with whether or not time from stoppage of the compressor
has reached a predetermined time or more. Due thereto, unnecessary operation of
the compressor is prevented, and a deterioration in fuel economy can be suppressed.
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DESCRIPTION
VEHICLE AIR CONDITIONING DEVICE

Technical Field

[0001] The present invention relates to a vehicle air conditioning device that is mounted in a
vehicle and conditions the air of the vehicle cabin interior. ‘
Background Art

[0002] A typical vehicle air conditioning device has a coolant cycle that evéporates coolant
by circulating the coolant to an evaporator by a compressor and decreasing pressure at the
evaporator. In such a vehicle air conditioning device, when condensed water that has
adhered to the evaporator dries, foul-smelling components that have adhered to the evaporator
separate and are blown-out into the vehicle cabin interior. Various techniques have been
proposed as techniques for preventing the blowing-out of such foul-smelling components into
the vehicle cabin interior. ,

[0003] For example, Japanese Patent Applicatioh Laid-Open (JP-A) No. 2002-248933
discloses, while the post-evaporator temperature is less than or equal to the wet bulb
temperature, after a predetermined time has elapsed-from stoppage of the compressor,
operating the compressor intermittently for a predetermined time, and, on the other hand,
when the post-evaporator temperature is greater than the wet bulb temperature, stopping the
intermittent operation mode.

[0004] Due thereto, by operating the compressor intermittently, the speed at which the wet
surface ratio of the evaporator decreases is slowed, and foul-smelling components, that have
adhered to the surface of the evaporator, being dispersed into the vehicle cabin interior can be
suppressed. On the other hand, by stopping the intermittent mode, an increase in the
operation rate of the compressor can be suppressed.

[0005] However, in the technique disclosed in JP-A No. 2002-248933, when the surface of
the evaporatbr is completely dry, even if the compressor is operated intermittently, the
compressor is operated superfluously, which leads to deterioration in fuel economy. Further,
by operating the compressor thoughtlessly at the time when the surface of the evaporator is
completely dry, condensed water adheres to the evaporator which leads also to floating-about

of foul-smelling components, and therefore, there is room for improvement.
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, SUMMARY OF INVENTION
Technical Problem
[0006] The present invention was made in consideration of the above-described
circumstances, and an object thereof is to suppress needless operation of a compressor and
suppress deterioration in fuel economy.
Solution to Problem
[0007] In order to achieve the above-described object, a first aspect of the present invention
includes: a compressor that compresses and circulates a coolant to an evaporator; and a
control unit thét, when a predetermined condition for stopping the compressor in order to save
power is met, in a case in which elapsed time from stoppage of the compressor a previous
time is less than a predetermined time, controls the compressor so as to repeat stoppage and
operation of the compressor in a predetermined cycle, and, in a case in which the elapsed time
is greater than or equal to the predetermined time, controls the compressor so as to maintain
stoppage of the compressor.
[0008] In accordance with the first aspect of the present invention, the compressor
compresses and circulates coolant to the evaporator. Namely, due to coolant being
compressed and circulated by the compressor and the pressure of the coolant being reduced
by the evaporator, air that passes through the evaporator can be cooled.
[0009] Further, at the control unit, when a predetermined condition for stopping the
compressor in order to save power is met, in a case in which elapsed time from stoppage of
the compressor the previous time is less than a predetermined time, the compressor is
controlled so as to repeat stoppage and operation of the compressor in a predetermined cycle,
and, in a case in which the elapsed time is greater than or equal to the predetermined time, the
compressor is controlled so as to maintain stoppage of the compressor. Note that, as in the
invention of a fifth aspect, a time, that corresponds to the time until condensed water on a
surface of the evaporator dries, can be used as the predetermined time.
[0010] Namely, in a case in which the time that has elapsed from stoppage of the
compressor the previous time is less than the predetermined time, the compressor is operated
intermittently. Due thereto, a rise in temperature can be suppressed in the course of the
condensed water on the surface of the evaporator drying. Therefore, foul smells arising can
be suppressed.
[0011] Further, in a case in which the time that has elapsed from stoppage of the compressor

the previous time is greater than or equal to the predetermined time, stoppage of the
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compressor is maintained. Due thereto, if there is a state in which the condensed water on
the surface of the evaporator has already dried and foul smells will not arise, power that is
wasted due to the compressor being operated is suppressed. Accordingly, unnecessary
operation of the compressor is suppressed, and deterioration in fuel economy can be
suppressed.

[0012] As in a second aspect of the present invention, when a predetermined condition for
stopping the compressor in order to save power is met, in a case in which external air
temperature, that is detected by an external air temperature detecting unit for detecting
external air temperature, is higher than a predetermined threshoid temperature, the control
unit may further control the compressor so as to operate the compressor regardless of the
elapsed time. Namely, if the external air temperature is higher than the threshold
temperature, the amount of water retained by the evaporator (the amount of condensed water)
is large, and the strength of foul smells in the course of drying is strong. However, by
operating the compressor, a rise in temperature is suppressed, and foul smells can be
suppressed.

[0013] Further, as in a third aspect of the present invention, when a predetermined condition
for stopping the compressor in order to save power is met, in a case in which windshield
humidity, that is detected by a windshield humidity detecting unit for detecting windshield
humidity, is higher than a predetermined threshold humidity, the control unit may further |
control the compressor so as to operate the compressor regardless of the elapsed time. Due
thereto, if the windshield humidity is higher than the threshold humidity, the occurrence of
fogging of the windshield can be prevented, and both fuel savings and an anti-fogging
performance can be achieved.

[0014] Further, as in a fourth aspect of the present invention, when a predetermined
condition for stopping the compressor in order to save power is met, in a case in which a
judgment relating to cooling/heating, that is based on a target blow-out temperature computed
on the basis of a temperature setting, is other than a judgment to carry out heating, the control
unit may further control the compressor so as to operate the compressor regardless of the
elapsed time. Namely, if the judgment relating to cooling/heating is other than a judgment to
carry out heating, there are cases in which control is carried out so as to blow-out a large ‘
amount of air conditioned air toward the vicinity of the face of a vehicle occupant where it is
easy to experience foul smells. However, even if a large amount of air conditioned air is

blown-out toward the vicinity of the face of a vehicle occupant, because the compressor is
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operated, a rise in temperature is suppressed and foul smells can be suppressed.
Advantageous Effects of Invention

[0015] As described above, in accordance with the present invention, there are the effects
that unnecessary operation of a compressor is prevented, and deterioration in fuel economy

can be suppressed.

BRIEF DESCRIPTION OF DRAWINGS
[0016] Fig. 1 is a block drawing showing the schematic structure of a vehicle air
éonditioning device relating to an embodiment of the present invention.

Fig. 2 is a block drawing showing transitions of the state of a compressor in the
vehicle air conditioning device relating to the embodiment of the present invention.

Fig. 3 is a flowchart showing an example of the flow of processings that are carried

~out by an air conditioner ECU of the vehicle air conditioning device relating to the |
embodiment of the present invention.

Fig. 4 is a flowchart showing an example of processings of a first modified example
that are carried out by the air conditioner ECU of the vehicle air conditioning device relating
to the embodiment of the present invention. '

Fig. 5 is a drawing for explaining threshold values for judging whether or not
external air temperature is high.

Fig. 6 is a flowchart showing an example of processings of a second modified
example that are carried out by the air conditioner ECU of the vehicle air conditioning device
relatlng to the embodiment of the present invention.

Fig. 7 is a drawing for explaining threshold values for judging whether or not
windshield humidity is high.

Fig. 8 is a drawing for explaining an example of air blowing modes.

Fig. 9 is a flowchart showing an example of processings of a third modified example
that are carried out by the air conditioner ECU of the vehiclé air conditioning device relating
to the embodiment of the present invention.

Fig. 10 is a drawing for explaining threshold values for judging whether or not a
judgment relating to cooling/heating is other than a judgment to carry out heating.

Fig. 11 is a flowchart showing an example of processings of a fourth modiﬁed
example that are carried out by the air conditioner ECU of the vehicle air conditioning device

relating to the embodiment of the present invention.
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DESCRIPTION OF EMBODIMENTS
[0017] An example of an embodiment of the present invention is described in detail
hereinafter with reference to the drawings. Fig. 1 is a block diagram showing the schematic
structure of a vehicle air conditioning device relating to the embodiment of the present
invention. |
[0018] At the vehicle air conditioning device 10, a refrigeration cycle is structured by a
coolant circulation path that includes a compressor 14 that serves as a compressor, a
condenser 16, an expansion valve 18, and an evapbrator 20 that serves as an evaporator.
[0019] The compressor 14 compresses a coolant and circulates it through the circulation
path. Note that the compressor 14 may be mechanically driven by using the power of the
vehicle (the engine or the like), or, an electric compressor may be applied and made able to be
driven without the power of the vehicle. In a case of mechanical driving, the on/off state of
the compressor 14 is controlled by an electromagnetic clutch that carries out transfer or
non-transfer of the power. In a case in which the power of the vehicle is the engine and the
compressor 14 is turned on whﬂe the engine is stopped, the compressor 14 can be operated by
turning the compressor 14 on from after start-up of the engine. Further, in a case of using a
compressor that is driven mechanically, the vehicle air conditioning device 10 can be installed
in a vehicle that travels by power of an internal combustion engine such as an engine or the
like, or in a hybrid vehicle that has an engine and a motor, or the like. In a case of using an
electric compressor, the vehicle air conditioning device 10 can be installed in an electric
automobile or the like i‘n addition to those described above. |
[0020] The evaporator 20 cools air that passes-through the evaporator 20 (hereinafter, this
air is called post-evaporator air) by vaporizing coolant that has been compressed and liquefied.
At this time, due to the evaporator 20 cooling the air that passes therethrough, moisture within
the air is condensed, and the post-evaporator 20 air is thereby dehumidified.
[0021] Due to the expansion valve 18 that is provided at the upstream side of the evaporator
rapidly decreasing the pressure of the liquefied coolant, the expansion valve 18 makes the
coolant into the form of a mist and supplies it to the evaporator. - Due thereto, the efficiency
of vaporizing the coolant at the evaporator 20 is improved.
[0022] The evaporator 20 of the vehicle air conditioning device 10 is provided within an air
conditioning duct 38. Both ends of this air conditioning duct 38 are open, and air intake

ports 40, 42 are formed at one open end thereof. Plural air blow-out ports 44 (44A, 44B,
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* 44C are illustrated as an example in the present embodiment), that open toward the vehicle
cabin interior, are formed at the other open end. Note that the air blow-out ports 44 include,
for example, a blow-out port that blows air out toward a windshield (DEF), blow-out ports
that blow air out toward vehicle occupants (Face), blow-out ports that blow air out toward the
feet (Foot), and the like.

[0023] The air intake port 42 communicates with the vehicle exterior, and can introduce
external air into the air conditioning duct 38.  Further, the air intake ports 40 communicate
with the vehicle cabin interior, and can introduce air of the vehicle cabin interior (internal air)
into the air conditioning duct 38. Note that the air blow-out ports 44 are, for example, the
defroster blow-out port 44 A that blows air out toward the windshield glass (hereinafter simply
called windshield), side and center register blow-out ports 44B, and feet blow-out ports 44C.
[0024] A blower fan 46 is provided within thé air conditioning duct 38 between the
evaporator 20 and the air intake ports 40, 42. Further, mode switching dampers 48 are
provided in the vicinity of the air intake ports 40, 42. The mode switching dampers 48 carry
out opening and closing of the air intake ports 40, 42 due to operation of an actuator of a
motor 24 for the mode switching dampers, or the like.

[0025] The blower fan 46 rotates due to driving of a blower motor 22, and draws air in from
the air intake ports 40 and the air intake port 42 into the air conditioning duct 38 interior, and
further sends this air out toward the evaporator 20. At this time, external air or internal air is
introduced into the air conditioning duct 38 interior in accordance with the opened/closed
states of the air intake ports 40, 42 by the mode switching dampers 48. Namely, an internal
air circulating mode and an external air introducing mode are switched by the mode switching
dampers 48. |

[0026] An air mix damper 50 and a heater core 52 are provided downstream of the
evaporator 20. The air mix damper 50 rotates due to driving of a motor 36 for the air mix
damper, and adjusts the amount of the post-evaporator 20 air that passes-through the heater
core 52 and the amount of the post-evaporator 20 air that bypasses the heater core 52.

Engine cooling water circulates at the heater core 52, and the heater core 52 heats the air, that
has been guided by the air mix damper 50, by this engine cooling water. Note that, in the
case of an electric automobile that does not use an engine for power, an electric heater or the
like is used instead of the heater core 52.

[0027] The post-evaporator 20 air is guided to and heated by the heater core 52 in

accordance with the degree of opening of the air mix damper 50, and further, is
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mixed-together with air that has not been heated by the heater core 52, and thereafter, is
sent-out toward the air blow-out ports 44. In the vehicle air conditioning device 10,
temperature adjustment of the air that is blown-out from the air blow-out ports 44 toward the
vehicle cabin interior is carried out by controlling the air mix damper 50 and regulating the
amount of air that is heated by the heater core 52.

[0028] Blow-out port switching dampers 54 are provided in vicinities of the respective air
blow-out ports 44 in respective correspondence therewith. In the vehicle air conditioning
device 10, the air whose temperature has been adjusted can be blown-out into the vehicle
cabin interior from desired positioné by opening and closing the air blow-out ports 44A, 44B,
44C by these blow-out port switching dampers 54.

[0029] Further, the vehicle air conditioning device 10 has an air conditioner ECU
(Electronic Control Unit) 11 (serving as a control unit) for carrying out various types of
control of the vehicle air conditioner 10. The aforementioned blower motor 22, the motor 24
for the mode switching dampers, the motor 36 for the air mix damper, a motor 34 for the
blow-out port switching dampers, the compressor 14, an external air temperature sensor 32
(serving as an external air temperature detecting unit), an internal air temperature sensor 30, a
sunlight sensor 28, a windshield humidity sensor 13 (serving as a windshield humidity
sensing unit), and a windshield temperature sensor 15 are connected to the air conditioner
ECU 11.

[0030] Further, an operation portion 19, for carrying out various types of operations of the
vehicle air conditioning device 10 such as setting of the temperature of the vehicle air
conditioning device 10 and selecting of the blow-out ports and the like, is connected to the air
conditioner ECU 11.

[0031] Further, detected values of the external air temperature sensor 32, the internal air
temperafure sensor 30, the sunlight sensor 28, the windshield humidity sensor 13, and the
windshield temperature sensor 15 are inputted to the air conditioner ECU 11, and the air
conditioner ECU 11 carries out air conditioning control of the vehicle cabin interior in
accordance with the settings of the operation portion 19 and the like and on the basis of the
results of detection of the respective sensors. Note that the windshield humidity sensor 13
and the windshield temperature sensor 15 are respectively provided at the windshield, and the
windshield humidity sensor 13 detects the humidity of the vehicle cabin interior (in particular,
in a vicinity of the windshield surface), and the windshield temperature sensor 15 detects the

windshield ambient temperature.  Further, the windshield humidity sensor 13 and the



WO 2015/104970 8 PCT/JP2014/083498

windshield temperature sensor 15 are illustrated as being separate, but may be structured
integrally.
[0032] Note that, in a case in which the power of the vehicle is an engine, an engine ECU 12
that controls operation of the engine is connected to the air conditioner ECU 11. In this case,
the detected value, that is inputted to the engine ECU 12, of a water temperature sensor 17
that detects the water temperature of the engine cooling water is inputted to the air conditioner
ECU 11, and, in a case in which heating is carried out, engine start-up and the like are carried
out on the basis of the results of detection of the water temperature. Note that Fig. 1
illustrates an example in which the detected value of the water temperature sensor 17 is
inputted to the air conditioner ECU 11 via the engine ECU 12, but the water temperature
sensor 17 may be directly connected to the air conditioner ECU 11.
[0033] The air conditioner ECU 11 carries out air conditioning of the vehicle cabin interior
by controlling the blower motor 22, the compressor 14, the motor 24 for the mode switching
dampers, the motor 36 for the air mix damper, the motor 34 for the blow-out port switching
~dampers, and the like on the basis of the detected values of the respective sensors.
[0034] As an example of the various types of control that the air conditioner ECU 11 carries
out, for example, at the time when the ignition switch is on, the air conditioner ECU 11
determines a target blow-out temperature, in accordance with following formula (1) and on
the basis of the results of detection of the respective sensors and the contents of the settings of
the operation portion 19 and the like, and carries out air conditioning control such that the
temperature becomes the target blow-out temperature.
[0035] Tao =klxTset - k2xTa - k3xTr - k4xST+C (1)
[0036] Here, k1, k2, k3, k4 and C respectively represent constants, and Tset represents the
set temperature, Tr represents the vehicle cabin interior temperature, Ta represents the
external air temperature, and ST represents the amount of sunlight.
[0037] Further, when the air conditioner ECU 11 carries out air conditioning control, the air
conditioner ECU 11 also carries out, in accordance with the target blow-out temperature and
the like, control (hereinafter, on occasion, called automatic air conditioning) such as on/off
control of the compressor 14, driving control of the motor 36 for the air mix damper,
switching control of the air blow-out ports 44, switching control of the air intake ports 40, 42
(mode switching control of the internal air circulating mode and the external air introducing
mode), and the like. Note that the switching control of the air intake ports 40, 42, the on/off

of the compressor 14, and the like can also be carried out manually by a vehicle passenger
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operating the operation portion 19. A case in which the compressor and the like are operated
manually is, on occasion, called manual air conditioning..

[0038] Further, in a case in which the humidity detected by the windshield humidity sensor
13 is greater than or equal to a threshold humidity that is set in advance, the air conditioner
ECU 11 can also carry out anti-fogging control by effecting control so as to turn the
compressor 14 on and carrying out dehumidifying.

[0039] Further, in a case in which the water temperature detected by the water temperature
sensor 17 is less than or equal to a threshold water temperature that is set in advance, the air
conditioner ECU 11 cén also carry out control to prohibit operation of the blower motor 22
and prevent the feeling of cold air in the winter.

[0040] Here, because the compressor 14 in the vehicle air conditioning device 10 relating to
the embodiment of the present invention can transition to plural states, transitioning of the
state of the compressor 14 is described.  Fig. 2 is a block diagram showing transitions of the
state of the compressor 14 at the vehicle air conditioning device 10 relating to the
embodiment of the present invention.

[0041] When an ignition switch (IG) is turned from off to on, the compressor 14 of the
vehicle air conditioning device 10 relating to the present embodiment can transition to the
states of processings 1 through 4 as shown in Fig. 2.

[0042] Concretely, it is deemed that condition 1 is met in a case in which, when the IG is
turned from off to on, the time from stoppage of the compressor 14 reaches a predetermined
time or more, and a predetermined condition for stopping the compressor 14 in order to save
power is satisfied, and automatic air conditioning is instructed by the operation portion 19.
When condition 1 is met, the compressor 14. transitions to the state of processing 2. The
state of processing 2 is a state in which the compressor 14 is stopped. Here, inacase in
which the predetermined condition for stopping the compressor 14 in order to save power is
not met, or in a case in which a condition that predetermined fogging has arisen is met on the
basis of the results of detection of the windshield humidity sensor 13, the compressor 14
transitions to the state of processing 4. Processing 4 is the state of usual control, and, on the
basis of the settings of the operation portion 19, the target blow-out temperature Tao is
computed and control of the compressor 14 and the like is carried out.

[0043] On the other hand, it is deemed that condition 2 is met in a case in which, when the
IG is turned from off to on, the time from stoppage of the compressor 14 is less than the

predetermined time, and the predetermined condition for stopping the compressor 14 in order
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to save power is satisfied, and automatic air conditioning is instructed by the operation
portion 19. When condition 2 is met, the compressor 14 transitions to the state of processing
3. The state of processing 3 is a state in which the compressor 14 is operated intermittently
in a predetermined cycle (hereinafter, upon occasion, called intermittent operation). As the
intermittent operation, for example, operating and stopping may be repeated each
predetermined time, or the operation time and the stoppage time may be made to differ such
as operation is carried out for one second and stoppage is carried out for 20 seconds, or the
like. Further, in the state of processing 3, for example, in a case in which a predetermined
time, in which it is assumed that the condensed water that has adhered fo the surface of the
évaporator 20 will have dried, has elapsed, the compressor 14 transitions to the state of
processing 2, and, before this time elapses, in a case in which the predetermined condition for
stopping the compressor 14 in order to save power is not met, the compressor 14 transitions to
the state of processing 4 and transitions to the aforementioned state of usual control.

[0044] Further, the compressor 14 transitions to the state of processing 1 in a case in which,
when the IG is turned from off to on, both of above-described conditions 1, 2 are not met.

The state of processing 1 is a standby state. Here, in a case in which above-described
condition ! is met, the compressor 14 transitions to the state of above-described processing 2,
and, in a case in which above-described condition 2 is met, the compressor 14 transitions to
the state of above-described processing 3. Further, in a case in which manual air
conditioning is instructed by the operation portion 19, the compressor 14 transitions to the
state of processing 4, and manual air conditioning control is carried out as the usual control.
[0045] Note that at least one condition among, for example, the condition of a
predetermined temperature at which foul smells do not arise, or the condition of stopping of
the compressor 14 being possible due to the cooling load, and the condition of the windshield
not fogging, can be used as the aforementioned predetermined condition for stopping the
compressor 14 in order to save power. However, conditions other than these may be
employed.

[0046] Some of the processings carried out by the air conditioner ECU 11 in the vehicle air
conditioning device 10 relating to the embodiment of the present invention that is structured
as described above, are described next. Fig. 3 is a flowchart showing an example of the flow
of processings carried out by the air conditioner ECU 11 of the vehicle air conditioning device
10 relating to the embodiment of the present invention.

[0047] In step 100, it is judged by the air conditioner ECU 11 whether or not the state of the
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ignition switch (IG) has changed from off to on. When the judgment becomes affirmative,
the routine moves on to step 110. Na.mely, these processings start when the ignition switch
is turned on.
[0048] In step 110, it is judged by the air conditioner ECU 11 whether or not automatic air
conditioning has been instructed by the operation portion 19 and the predetermined condition
for stopping the compressor 14 in order to save power (the power saving condition) is met.
If this judgment is negative, the routine moves on to step 150, and if this judgment is
affirmative, the routine moves on to step 120.
[0049] In step 120, it is judged by the air conditioner ECU 11 whether or not there is a state
in which the compressor 14 has been stopped for a predetermined time or more. For
example, it may be judged whether or not a predetermined time or more has elapsed from the
state of the ignition switch the previous time having changed from on to off, or it may be
judged whether or not the time from the compressor 14 being turned off the previous time has
reached the predetermined time or more during the time from the ignition switch being turned
on to being turned off (i.e., during one trip). Then, if this judgment is negative, the routine
moves on to step 130, and, if this judgment is affirmative, the routine moves on to step 140.
Note that the predetermined time is the time from stoppage of the compressor 14 until foul
smells arise, and is a time that is determined by experimentation. Further, in other words, -
this is a time corresponding to the time until the condensed water on the surface of the
evaporator 20 dries.
[0050] In step 130, the compressor 14 is controlled by the air conditioner ECU 11 so as to
be operated intermittently in a predetermined cycle, and the routine moves on to step 140.
Namely, the compressor 14 is operated intermittently such that there is the state of
above-described processing 3. Due thereto, a rise in temperature can be suppressed in the
course of the condensed water on the surface of the evaporator 20 drying, and therefore, foul
smells arising can be suppressed. Note that the intermittent operation of the compressor 14
is carried out until for example the time, in which it is assumed that the condensed water that
has adhered to the surface of the evaporator 20 will dry, elapses, and the routine moves on to
step 140.
[0051] Further, in step 140, the compressor 14 is turned off by the air conditioner ECU 11,

" and the routine moves on to step 150. Namely, if the time from stoppage of the compressor
14 is less than a predetermined time, the compressor 14 is intermittently operated, and

thereafter, is stopped. On the other hand, if the time from stoppage of the compressor 14 is
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the predetermined time or more, stoppage is maintained without carrying out intermittent
operation of the compressor 14. Due thereto, if there is a state in which the condensed water
on the surface of the evaporator 20 has already dried and foul smells will not arise, power that
is wasted due to the compressor 14 being operated is suppressed. Accordingly, in the case of
the compressor 14 that is driven mechanically, wasteful starting-up of the engine is
suppressed, and deterioration in fuel economy can be prevented. In the case of the electric
compressor 14, the electric power that is consumed by the compressor 14 can be reduced.
Further, in a case of having an electric fan for cooling of the condenser 16, this also leads to a
reduction in the electric power consumed by the electric fan. Moreover, because adhesion of
condensed water to the evaporator 20 due to unnecessary operation of the compressor 14 can
be prevented, foul smells arising can be suppressed.
[0052] In step 150, it is judged by the air conditioner ECU 11 whether or not the ignition
switch (IG) has been turned off.  If this judgment is negative, the routine returns to step 110,
and the above-described processings are repeated. - If this judgment is affirmative, the series
of processings ends.
[0053] In this way, when a condition for stopping the compressor 14 in order to save power
is met, switching between intermittent operation and maintaining of the stoppage of the
compressor 14 is carried out in accordance with whether or not the time from the stoppage of
-the compressor 14 the previous time has reached a predetermined time or more. Due thereto,
unnecessary operation of the compressor 14 is prevented, and a det_‘erioration‘ in fuel economy
can be suppressed.
[0054] A first modified example of the processings that are carried out at the air conditioner
ECU 11 of the vehicle air conditioning device 10 relating to the embodiment of the present
invention is described next. Fig. 4 is a flowchart showing an example of processings of the
first modified example that are carried out by the air conditioner ECU 11 of the vehicle air
conditioning device 10 relating to the embodiment of the present invention. Note that
processings that are the same as those of the above-described embodiment are described by
using the same reference numerals.
[0055] In the first modified example, as compared with the above-described embodiment,
when the external air temperature is high, the amount of water retained by the evaporator 20
(the amount of condensed water) is large, and the strength of foul smells in the course of
drying is strong. Therefore, the compressor 14 is turned on.

[0056] Namely, in step 100, it is judged by the air conditioner ECU 11 whether or not the
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state of the ignition switch (IG) has changed from off to on. When the judgment becomes
affirmative, the routine moves on to step 110. Namely, these processings start when the
ignition switch is turned on.

[0057] Instep 110, it is judged by the air conditioner ECU 11 whether or not automatic air
conditioning has been instructed by the operation portion 19 and the predetermined condition
for stopping the compressor 14 in order to save power (the power saving condition) is met.

If this judgment is negative, the routine moves on to step 150, and if this judgment is
affirmative, the routine moves on to step 112.

[0058] Instep 112, it is judged by the air conditioner ECU 11 whether or not the external air
temperature is high. If this judgment is affirmative, the routine moves on to step 160, and if
this judgment is negative, the routine moves on to step 120. Note that the judgment as to
whether or not the external air temperature is high is concretely carried out by using threshold
values having hysteresis and shown in Fig. 5. Namely, when the external air témperature
falls from a higher level and becomes less than or equal to A°C (e.g., 10°C), the external air
temperature is judged to be low. When the external air temperature rises from a lower level
and becomes greater than or equal to B°C (e.g., 15°C), the external air temperature is judged
to be high.

[0059] In step 160, the compressor 14 is controlled by the air conditioner ECU 11 so as to
be turned on, and the routine moves on to step 150. Due thereto, if the external air
temperature is high, the amount of water retained by the evaporator 20 (the amount of
condensed water) is large and the strength of foul smells in the course of drying is strong.
However, due to the compressor 14 being turned on, a rise in temperature is suppressed, and
foul smells can be suppressed.

[0060] On the other hand, in step 120, it is judged by the air conditioner ECU 11 whether or
not there is a state in which the compressor 14 has been stopped for a predetermined time or
more. For example, it may be judged whether or not a predetermined time or more has
elapsed from the state of the ignition switch the previous time having changed from on to off,
or it may be judged whether or not the time from the compressor 14 being turned off the
previous time has reached the predetermined time or more during the time from the ignition
switch being turned on to being turned off (i.e., during one trip). Then, if this judgment is
negative, the routine moves on to step 130, and, if this judgment is affirmative, the routine
moves on to step 140. Note that the predetermined time is the time from stoppage of the

compressor 14 until foul smells arise, and is a time that is determined by experimentation.
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Further, in other words, this is a time corresponding to the time until the condensed water on
the surface of the evaporator 20 dries.

[0061] In step 130, the compressor 14 is controlled by the air conditioner ECU 11 so as to
be operated intermittently in a predetermined cycle, and the routine moves on to step 140.
Namely, the compressor 14 is operated intermittently such that there is the state of
above-described processing 3. Due thereto, a rise in temperature can be suppressed in the
 course of the condensed water on the surface of the evaporator 20 drying, and therefore, foul
smells arising can be suppressed. Note that the intermittent operation of the compressor 14
is carried out until for example the time, in.which it is assumed that the condensed water that
has adhered to the surface of the evaporator 20 will dry, elapses, and the routine moves on to
step 140.

[0062] Further, in step 140, the compressor 14 is turned off by the air conditioner ECU 11,
and the routine moves on to step 150. Namely, if the time from stoppage of the compressor
14 is less than a predetermined time, the cbmpressor 14 is intermittently operated, and
thereafter, is stopped. On the other hand, if the time from stoppage of the compressor 14 is
the predetermined time or more, stoppage is maintained without carrying out intermittent
operation of the compressor 14. Due thereto, if there is a state in which the condensed water
on the surface of the evaporator 20 has already dried and foul smells will not arise, power that
is wasted due to the compressor 14 being operated is suppressed. Accordingly, in the case of
the compressor 14 that is driven mechanically, wasteful starting-up of the engine is
suppressed, and deterioration in fuel economy can be prevented. In the case of the electric
compressor 14, the electric power that is consumed by the compressor 14 can be reduced.
Further, in a case of having an electric fan for cooling of the condenser 16, this also leads to a
reduction in the electric power consumed by the electric fan. Moreover, because adhesion of
condensed water to the evaporator 20 due to unnecessary operation of the compressor 14 can
be prevented, foul smells arising can be suppressed. -

[0063] Instep 150, it is judged by the air conditioner ECU 11 whether or not the ignition
switch (IG) has been turned off. If this judgment is negative, the routine returns to step 110,
and the above-described processings are repeated. If this judgment is affirmative, the series:
of processings ends.

[0064] A second modified example of the processings that are carried out at the air
conditioner ECU 11 of the vehicle air conditioning device 10 relating to the embodiment of

the present invention is described next. Fig. 6 is a flowchart showing an example of
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processings of the second modified example that are carried out by the air conditioner ECU
11 of the vehicle air conditioning device 10 relating to the embodiment of the present
invention. Note that processings that are the same as those of the above-described
embodiment are described by using the same reference numerals.

[0065] In the second modified example, as compared with the above-described embodiment,
when the windshield humidity is high, there is the possibility that the windshield will fog-up,
and therefore, the compressor 14 is turned on.

[0066] Namely, in step 100, it is judged by the air conditioner ECU 11 whether or not the
state of the ignition switch (IG) has changed from off to on. When the judgment becomes |
affirmative, the routine moves on to step 110. Namely, these processings start when the
ignition switch is turned on.

[0067] Instep 110, it is judged by the air conditioner ECU 11 whether or not automatic air
conditioning has been instructed by the operatioh portion 19 and the predetermined condition
for stopping the compressor 14 in order to save power (the power saving condition) is met.

If this judgment is negative, the routine moves on to step 150, and if this judgment is
affirmative, the routine moves on to step 114. '

[0068] Instep 114, it is judged, by the air conditioner ECU 11 and on the basis of the results
of detection of the windshield humidity sensor 13, whether or not the windshield humidity is
high. If this judgment is affirmative, the routine moves on to step 160, and if this judgment
is negative, the routine moves on to step 120. Note that the judgment as to whether or not
the windshield humidity is high is concretely carried out by using threshold values having
hysteresis and shown in Fig. 7. Namely, when the windshield humidity falls from a higher
level and becomes less than or equal to A%, the windshield humidity is judged to be low
(dehumidifying is not needed). When the windshield humidity rises from a lower level and
becomes greater than or equal to B%, the windshield humidity is judged to be high
(dehumidifying is needed).

[0069] In step 160, the compressor 14 is controlled by the air conditioner ECU 11 so as to
be turned on, and the routine moves on to step 150. Due thereto, if the windshield humidity
is high, the occurrence of fogging of the windshield can be prevented, and both fuel savings
and an anti-fogging performance can be achieved.

[0070] On the other hand, in step 120, it is judged by the air conditioner ECU 11 whether or
not there is a state in which the compressor 14 has been stopped for a predetermined time or

more. For example, it may be judged whether or not a predetermined time or more has
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elapsed from the state of the ignition switch the previous time having changed from on to off,
or it may be judged whether or not the time from the compressor 14 being turned off the
previous time has reached the predetermined time or more during the time from the ignition
switch being turned on to being turned off (i.e., during one trip). Then, if this judgment is
negative, the routine moves on to step 130, and, if this judgment is affirmative, the routine
moves on to step 140. Note that the predetermined time is the time from stoppage of the
compressor 14 until foul smells arise, and is a time that is determined by experimentation.
Further, in other words, this is a time corresponding to the time until the condensed water on
the surface of the evaporator 20 dries.

[0071] In step 130, the compressor 14 is controlled by the air conditioner ECU 11 so as to
be operated intermittently in a predetermined cycle, and the routine moves on to step 140.
Namely, the compressor 14 is operated intermittently such that there is the stafe of
above-described processing 3. Due thereto, a rise in temperature can be suppressed in the
course of the condensed water on the surface of the evaporator 20 drying, and therefore, foul
smells arising can be suppressed. Note that the intermittent operation of the compressor 14
is carried out until for example the time, in which it is assumed that the condensed water that
has adhered to the surface of the evaporator 20 will dry, elapses, and the routine moves on to
step 140.

[0072] Further, in step 140, the compressor 14 is turned off by the air conditioner ECU 11,
and the routine moves on to step 150. Namely, if the time from stoppage of the compressor
14 is less than a predetermined time, the compressor 14 is intermittently operated, and
thereafter, is stopped. Ori the other hand, if the time from stoppage of the compressor 14 is
the predetermined time or more, stoppage is maintained without carrying out intermittent
operation of the compressor 14. Due thereto, if there is a state in which the condensed water
on the surface of the evaporator 20 has already dried and foul smells will not arise, power that
is wasted due to the compressor 14 being operated is suppressed. Accordingly, in the case of
the compressor 14 that is driven mechanically, wasteful starting-up of the engine is
suppressed, and deterioration in fuel economy can be prevented. In the case of the electric
compressor 14, the electric power that is consumed by the compressor 14 can be reduced.
Further, in a case of having an electric fan for cooling of the condenser 16, this also leads to a
reduction in the electric power consumed by the electric fan. Moreover, because adhesion of
condensed water to the evaporator 20 due to unnecessary operation of the compressor 14 can

be prevented, foul smells arising can be suppressed.
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[0073] In step 150, it is judged by the air conditioner ECU 11 whether or not the ignition
switch (IG) has been turned off.  If this judgment is negative, the routine returns to step 110,
and the above-described processings are repeated. If this judgment is affirmative, the series

. of processings ends. ' ,

[0074] A third modified example of the processings that are carried out at the air conditioner
ECU 11 of the vehicle air conditioning device 10 relating to the embodiment of the present
invention is described next. Fig. 8 is a drawing for explaining an example of air blowing
modes, and Fig. 9 is a flowchart showing an example of processings of the third modified
example that are carried out by the air conditioner ECU 11 of the vehicle air cbnditioning
device 10 relating to the embodiment of the present invention. Note that processings that are
the same as those of the above-described embodiment are described by using the same
reference numerals.

[0075] In the third modified example, for examplev, there are a Face mode, a Bi-Level (B/L)
mode, a Foot mode, and a Foot/DEF (F/D) mode as the air blowing modes. In detail, in the
case of the Face mode, air is blown-out from the side and center register blow-out ports 44B.
Concretely, air is blown-out.from arrows A, B shown in Fig. 8.  Further, in the case of the
B/L mode, air is blown-out from the side and center register blow-out ports 44B and the feet
blow-out ports 44C. Concretely, air is blown out from arrows A, B, C shown in Fig. 8.
Further, in the case of the Foot mode, air is blown out from the defroster blow-out port 44A,
the center register blow-out ports among the side and center register blow-out ports 44B, and
the feet blow-out ports 44C.  Concretely, air is blown-out from arrows B, C, D shown in Fig.
8. Moreover, in the case of the F/D mode, air is blown-out from the defroster blow-out port
44A, the center register blow-out ports among the side and center register blow-out ports 44B,
and the feet blbw—out ports 44C. Concretely, air is blown-out from arrows B, C, D shown in
Fig. 8, but the point that the proportion of the amount that is blown-out from the defroster
blow-out port 44A is greater than the others differs from the Foot mode.

[0076] Further, in the third modified example, in a case other than a judgment to carry out
heating, control is carried out by the air conditioner ECU 11 such that the B/L mode or the
Face mode is set.

[0077] fn the third modified example, as compared with the above-described embodiment,
in a case in which the judgment relating to cooling/heating that is based on the target blow-out
temperature is other than a judgment to carry out heating, control is carried out such that the

B/L mode or the Face mode is set, and a large amount of the air conditioned air is blown out
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in the vicinity of the face of the vehicle occupant, and it is easy for the vehicle occupant to
experience foul smells. Therefore, the compressor 14 is turned on.

[0078] Namely, in step 100, it is judged by the air conditioner ECU 11 whether or not the
state of the ignition switch (IG) has changed from off to on. When the judgment becomes
affirmative, the routine moves on to step 110. Namely, these processings start when the
ignition switch is turned on.

(00791 Instep 110, it is judged by the air conditioner ECU 11 whether or not automatic air
conditioning has been instructed by the operation portion 19 and the predetermined condition
for stopping thé compressor 14 in order to save power (the power saving condition) is met.
If this judgment is negative, the routine moves on to step 150, and if this judgment is
afﬁrmati.ve, the routine moves on to step 116.

[0080] In step 116, it is judged by the air conditioner ECU 11 whether or not the judgment
relating to cooling/heating is other than a judgment to carry out heating. If this judgment is
affirmative, the routine moves on to step 160, and if this judgment is negative, the routine
moves on to step 120. Note that the judgment as to whether or not the judgment relating to
cooling/heating is other than a judgment to carry out heating, is concretely carried out by
using threshold values having hysteresis and shown in Fig. 10. Namely, when the target
blow-out temperature falls from a higher level and becomes less than or equal to A°C (e.g.,
28°C), there is a judgment to carry out cooling, and when the target blow-out temperature
rises from a lower level and becomes greater than or equal to B°C (e.g., 40°C), there is a
judgment to carry out heating.

[0081] In step 160, the compressor 14 is controlled by the air conditioner ECU 11 so as to
be turned on, and the routine moves on to step 150. Due thereto, even if much air
conditioned air is blown-out in the vicinity of the face of the vehicle occupant, by turning the
compressor 14 on, a rise in temperature is suppressed and foul smells can be suppressed.
[0082] On the other hand, in step 120, it is judged by the air conditioner ECU 11 whether or
not there is a state in which the compressor 14 has been stopped for a predetermined time or
more. For example, it may be judged whether or not a predetermined time or more has
elapsed from the state of the ignition switch the previous time having changed from on to off,
or it may be judged whether or not the time from the compressor 14 being turned off the
previous time has reached the predetermined time or more during the time from the ignition
switch being turned on to being turned off (i.e., during one trip). Then, if this judgment is

negative, the routine moves on to step 130, and, if this judgment is affirmative, the routine
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moves on to step 140. Note that the predetermined time is the time from stoppage of the
compressor 14 until foul smells arise, and is a time that is determined by experimentation.
Further, in other words, this is a time corresponding to the time until the condensed water on
the surface of the evaporator 20 dries. |
[0083] In step 130, the compressor 14 is controlled by the air conditioner ECU 11 so as to
be operated intermittently in a predetermined cycle, and the routine moves on to step 140.
Namely, the compressor 14 is operated intermittently such that there is the state of
above-deécribed processing 3. Due thereto, a rise in temperature can be suppressed in the
course of the condensed water on the surface of the evaporator 20 drying, and therefore, foul
smells arising can be suppressed. Note that the intermittent operation of the compressor 14
is carried out until for example the time, in which it is assumed that the condensed water that
has adhered to the surface of the evaporator 20 will dry, elapses, and the routine moves on to
step 140. |
[0084] Further, in step 140, the compressor 14 is turned off by the air conditioner ECU 11,
and the routine moves on to step 150. Namely, if the time from stoppage of the compressor
14 is less than a predetermined time, the compressor 14 is intermittently operated, and
thereafter, is stopped. On the other hand, if the time from stoppage of the compressor 14 is
the predetermined time or more, stoppage is maintained without carrying out intermittént
operation of the compressor 14. Due thefeto, if there is a state in which the condensed water
on the surface of the evaporator 20 has already dried and foul smells will not arise, power that
is wasted due to the compressor 14 being operated is suppressed. Accordingly, in the case of
the compressor 14 that is driven mechanically, wasteful starting-up of the engine is
suppressed, and deterioration in fuel economy can be prevented. In the case of the electric
compressor 14, the electric power that is consumed by the compressor 14 can be reduced.
Further, in a case of having an electric fan for cooling of the condenser 16, this also leads to a
reduction in the electric power consumed by the electric fan. Moreover, because adhesion of
condensed water to the evaporator 20 due to unnecessary operation of the compressor 14 can
be prevented, foul smells arising can be suppressed.
[0085] In step 150, it is judged by the air conditioner ECU 11 whether or not the ignition
switch (IG) has been turned off. If this judgment is negative, the routine returns to step 110,
and the above-described processings are repeated. If this judgment is affirmative, the series
of processings ends.

[0086] A fourth modified example of the processings that are carried out at the air
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conditioner ECU 11 of the vehicle air conditioning device 10 relating to the embodiment of
the present invention is described next. Fig. 11 is a flowchart showing an example of
processings of the fourth modified example that are carried out by the air conditioner ECU 11
of the vehicle air conditioning device 10 relating to the embodiment of the present invention.
Note that processings that are the same as those of the above-described embodiment are
described by using the same reference numerals.

[0087] In the fourth modified example, the compressor 14 is turned on in a case in which
any condition among the conditions of the first through third modified examples (external air
témperature, windshield humidity, judgment relating to cooling/heating) is met during one trip
that is from the ignition switch being turned on to the ignition switch being turned off.
[0088] Namely, in step 100, it is judged by the air conditioner ECU 11 whether or not the
state of the ignition switch (IG) has changed from off to on. When the judgment becomes
affirmative, the routine moves on to step‘ 110. Namely, these processings start when the
ignition switch is turned on.

[0089] Instep 110, it is judged by the air conditioner ECU 11 whether or not automatic air
conditioning has been instructed by the operation portion 19 and the predetermined condition
for stopping the compressor 14 in order to save power (the power saving condition) is met.

If this judgment is negative, the routine- moves on to step 150, and if this judgment is
affirmative, the routine moves on to step 118.

[0090] In step 118, it is judged by the air conditioner ECU 11 whether or not any of the
above-described conditions of the first through third modified examples (the judgment
felating to the external air temperature of step 112, the judgment relating to the windshield
humidity of step 114, the judgment relating to cooling/heating of step 116) has been met.
Namely, it is judged by the air conditioner ECU 11 whether or not the extérnal air temperature
is high, or whether or not the windshield humidity is high, or whether or not the judgment
relating to cooling/heating is other than a judgment to carry out heating. If any of the
conditions have been met and the judgment is affirmative in step 118, the routine moves on to
step 160. Ifthe judgment of is negative in step 118, the routine moves on to step 120.
[0091] In step 160, the compressor 14 is controlled by the air conditioner ECU 11 so as to
be turned on, and the routine moves on to step 170 where it is judged by the air conditioner
ECU 11 whether or not the ignition switch (IG) has been turned off. Here, the routine
stands-by until the judgment is affirmative, and the series of processings ends at the time

when the judgment becomes affirmative. Due thereto, repeating of the stoppage control of
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the compressor 14 of step 140 and the operation control of the compressor 14 of step 160 is
prevented. Accordingly, dispersing of foul-smelling components that is due to the repetition
of maintaining of and drying of the condensed water that has adhered to the evaporator 20 can
be prevented, and fuel savings and an anti-fogging performance can both be achieved.

[0092] On the other hand, in step 120, it is judged by the air.conditioner ECU 11 whether or
not there is a state in which the compressor 14 has been stopped for a predetermined time or
more. For example, it may be judged whether or not a predetermined time or more has
elapsed from the state of the ignition switch the previous time having changed from on to off,
or it may be judged whether or not the time from the compressor 14 being turned off the
previous time has reached the predetermined time or more during the time from the ignition
switch being turned on to being turned off (i.e., during one trip). Then, if this judgment is
negative, the routine moves on to step 130, and, if this judgment is affirmative, the routine
moves on to step 140. Note that the predetermined time is the time from stoppage of the
compressor 14 until foul smells arise, and is a time that is determined by experimentation.
Further, in other words, this is a time corresponding to the time until the condensed water on
the surface of the evaporator 20 dries. | |

[0093] In step 130, the compressor 14 is controlled by the air conditioner ECU 11 so as to
be operated intermittently in a predetermined cycle, and the routine moves on to step 140.
Namely, the compressor 14 is operated intermittently such that there is the state of
above-described processing 3. Due thereto, arise in temperature can be suppressed in the
course of the condensed water on the surface of the evaporator 20 drying, and therefore, foul
smells arising can be suppressed. Note that the intermittent operation of the compressor 14
is carried out until for example the time, in which it is assumed fhat the condensed water that
has adhered to the surface of the evaporator 20 will dry, elapses, and the routine moves on to
step 140.

[0094] Further, in step 140, the compressor 14 is turned off by the air conditioner ECU 11,
and the routine moves on to step 150. Namely, if the time from stoppage of the compressor
14 is less than a predetermined time, the compressor 14 is intermittently operated, and
thereafter, is stopped. On the other hand, if the time from stoppage of the compressor 14 is
the predetermined time or more, stoppage is maintained without carrying out intermittent
operation of the compressor 14. Due thereto, if there is a state in which the condensed water
on the surface of the evaporator 20 has already dried and foul smells will not arise, power that

is wasted due to the compressor 14 being operated is suppressed. Accordingly, in the case of
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the compressor 14 that is driven mechanically, wasteful starting-up of the engine is
suppressed, and deterioration in fuel economy can be prevented. In the case of the electric
compressor 14, the electric power that is consumed by the compressor 14 can be reduced.
Further, in a case of having an electric fan for cooling of the condenser 16, this also leads to a
reduction in the electric power consumed by the electric fan. ‘Moreover, because adhesion of
condensed water to the evaporator 20 due to unnecessary operation of the compressor 14 can
be prevented, foul smells arising can be suppressed. ,
[0095] In step 150, it is judged by the air conditioner ECU 11 whether or not the ignition
switch (IG) has been turned off.  If this judgment is negative, the routine returns to step 110,
and the above-described processings are repeated. If this judgment is affirmative, the series
of processings ends.
[0096] Note that the above-described fourth modified example has a combination of all of
the first throﬁgh third modified examples. However, the fourth modified example may have
a combination of any two of the modified examples, and not all of the first through third
modified examples. Namely, in step 118, it may be judged whether or not at least two
conditions among steps 112, 114, 116 are met. Further, the processing of step 170 after step
160 in the fourth modified example may be added to the first through third modified
eXamples. -
[0097] Further, the processings that are carried out by the air conditioner ECU 11 in the
above-described embodiment and modified examples may be stored on a storage medium or
the like and distributed, as a program.

The disclosure of Japanese Patent Application No. 2014-001790 filed January 8,
2014 is incorporated herein by reference in its entirety.

All publications patent applications, and technical standards mentioned in this
specification are herein incorporated by reference to the same extent as if each individual
publication, patent application, or technical standard was specifically and individually

indicated to be incorporated by reference.
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CLAIMS

Claim 1. A vehicle air conditioning device comprising:

a compressor that compresses and circulates a coolant to an evaporator; and

a control unit that, when a predetermined condition for stopping the compressor in order
to save power is met, in a case in which elapsed time from a previous stoppage of the
compressor is less than a predetermined time, controls the compressor so as to repeat
stoppage and operation of the compressor in a predetermined cycle, and, in a case in which
the elapsed time is greater than or equal to the predetermined time, controls the compressor so

as to maintain stoppage of the compressor.

Claim 2. The vehicle air conditioning device of Claim 1, wherein, when a predetermined
condition for stopping the compressor in order to save power is met, in a case in which
external air temperature, that is detected by an external air temperature detecting unit for
detecting external air temperature, is higher than a predétermined threshold temperature, the
control unit further controls the compressor so as to operate the compressor regardless of the

elapsed time.

Claim 3. The vehicle air conditioning device of Claim 1, wherein, when a predetermined
condition for stopping the compressor in order to save power is met, in a case in which
windshield humidity, that is detected by a windshield humidity detecting unit for detecting
windshield humidity, is higher than a predetermined threshold humidity, the control unit

further controls the compressor so as to operate the compressor regardless of the elapsed time.

Claim 4. The vehicle air conditioning device of Claim 1, wherein, when a predetermined
condition for stopping the compressor in order to save power is met, in a case in which a
judgment relating to cooling/heating, that is based on a target blow-out temperature computed
on the basis of a temperature setting, is other than a judgment to carry out heating, the control
unit further controls the compressor so as to operate the compressor regardless of the elapsed

time.

Claim 5. The vehicle air conditioning device of any one of Claims 1 through 4, wherein the

predetermined time is a time corresponding to time until condensed water on a surface of the
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evaporator dries.
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