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(54) VEHICULAR AIR CONDITIONER

(57) An air conditioning case (2) includes a wall portion (2a) to change a flowing direction of air that has passed
through heat exchangers (4, 5). A space defining wall member (40) and a function adding device (43) are disposed on
the wall portion (2a). The space defining wall member (40) defines a function addition space (41) not divided by a partition
wall (7). The function adding device (43) adds a predetermined function to the air flowing through the function addition
space (41). The function addition space (41) communicates with each of divisional passages (3a, 3b) via at least two
communicating portions (401a, 401b). At least one of the communicating portions (401a, 401b) in each of the divisional
passages (3a, 3b) is opened toward one of a plurality of blowout openings (10, 20a, 20b, 30a, 30b)so that a pressure
in the at least one of the communicating portions (401a, 401b)is lower than a pressure in another of the communicating
portions (401a, 401b) in a predetermined blowout mode.



EP 3 756 917 A1

2



EP 3 756 917 A1

3

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to vehicular air conditioners capable of sufficiently supplying, into a cabin, air to
which a function, such as ions and fragrance, has been added and, in particular, relates to a vehicular air conditioner
including an air conditioning case divided into a plurality of passages individually controllable in temperature.

2. Description of the Related Art

[0002] For example, Patent Literature 1 discloses an air conditioner for a vehicle to relieve or remove electrostatic
charge from an occupant at the time of getting off the vehicle. For this purpose, an ion generator is disposed in a blowing
path of conditioned air, and such a setting is made that a blowout opening of the air conditioner when the occupant’s
intention to get off the vehicle is detected is a blowout opening through which the air is blown to the occupant, and that
while a fan is blowing the air, the ion generator generates ions in the blowing path.
[0003] Particularly in this example, the ion generator to supply ions to the conditioned air is disposed in the blowing
path between a heater core and a vent duct of the air conditioner, more specifically, downstream of an evaporator of an
air conditioning case of the air conditioner and upstream of a portion where a defrost duct is coupled. When the occupant’s
intention to get off the vehicle is detected, the flow of air is switched to blowout from a vent outlet, and the ion generator
is operated to add ions to air that has been humidified by condensed water attached to the evaporator, and to supply
the ion-added air into the cabin via the vent outlet.
[0004] However, it matters how the ion generator is installed in the vehicular air conditioner including the air conditioning
case divided into a plurality of passages by a partition wall to supply differently conditioned air to different areas in the cabin.
[0005] For example, Patent Literature 2 discloses an air conditioner capable of left-and-right individual temperature
control to individually control temperatures of air flows to a driver’s seat side and a front passenger’s seat side of a cabin.
In this air conditioner, an air passage in an air conditioning case is divided into left and right passages (divisional passages)
by a partition plate, and opening degrees of air mixing doors and switching doors of blowout openings in each of the
divisional passages are adjusted to supply differently temperature-controlled air to the driver’s seat area and the front
passenger’ s seat area (see Patent Literature 2). The term "front passenger’s seat" will be hereinafter simply referred
to as "passenger’s seat".
[0006] In such an air conditioner, when an ion generator is disposed in one of the divisional passages, ions are only
added to air blown out of this divisional passage. This results in inconvenience that ions cannot be added to air blown
out of the other divisional passage.

Patent Literature 1 : JP-A-2008-254549
Patent Literature 2 : JP-A-09-249017

[0007] In the vehicular air conditioner having the air conditioning case divided into the plurality of passages individually
controllable in temperature, there is need to provide an ion generator for each of the divisional passages to supply ion-
added air to any area in the cabin. Inconveniently, this not only increases the costs but also makes it difficult to install
a plurality of ion generators in a limited installation space in the air conditioner.
[0008] In view of this, it can be considered not to dispose the ion generator downstream of a heat exchanger where
the partition plate is provided but to dispose the ion generator upstream of the heat exchanger upstream of the partition
plate. However, with the ion generator being disposed upstream of the heat exchanger, ions generated by the ion
generator come into contact with the heat exchanger and other components and disappear, which results in inconvenience
that an amount of the ions that can be supplied to the cabin becomes insufficient.
[0009] Such an inconvenient situation may similarly occur in providing the air conditioner with a function adding device
to add other functions such as fragrance as well as in installing the ion generator to add ions to air.

SUMMARY OF THE INVENTION

[0010] The invention has been achieved in consideration of the above-described circumstances. An object of the
invention is mainly to provide a vehicular air conditioner in which an air conditioning case includes a plurality of divisional
passages divided by a partition wall and individually controllable in temperature so that even when a single function
adding device is installed, air to which a function has been added can be sufficiently supplied to a cabin from any of the
divisional passages.
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[0011] In order to attain the object, an aspect of the invention provides a vehicular air conditioner configured to blow
air to which a function has been added into a cabin. The air conditioner includes an air conditioning case and a heat
exchanger. The air conditioning case includes an internal air passage and a plurality of blowout openings capable of
supplying intake air into the cabin. The heat exchanger is disposed in the air conditioning case and configured to perform
heat exchange of the intake air. The air passage at least downstream of the heat exchanger is divided into a plurality of
divisional passages by a partition wall. A space defining wall member is disposed on a wall portion of the air conditioning
case. The wall portion is configured to change a flowing direction of the air that has passed through the heat exchanger.
The space defining wall member is configured to define a function addition space between the space defining wall
member and the wall portion. The function addition space is not divided by the partition wall. A function adding device
is disposed on the wall portion or the space defining wall member and configured to add a predetermined function to
the air flowing through the function addition space. The function addition space is configured to communicate with each
of the divisional passages via at least two communicating portions. At least one of the communicating portions in each
of the divisional passages is configured to be opened toward one of the blowout openings so that a pressure in the at
least one of the communicating portions is lower than a pressure in another of the communicating portions in a prede-
termined blowout mode.
[0012] In this air conditioner, the communicating portions may be openings formed in the space defining wall member
and the wall portion or may be intervals between the space defining wall member and the wall portion.
[0013] Thus, in the vehicular air conditioner in which the air passage at least downstream of the heat exchanger is
divided into the plurality of divisional passages by the partition wall, the space defining wall member is disposed on the
wall portion of the air conditioning case to change the flowing direction of the air that has passed through the heat
exchanger. The space defining wall member defines the function addition space between the space defining wall member
and the wall portion and is not divided by the partition wall. The function adding device is disposed on the wall portion
or the space defining wall member and adds the predetermined function to the air flowing through the function addition
space. The function addition space communicates with each of the divisional passages via the at least two communicating
portions. The at least one of the communicating portions in each of the divisional passages is opened toward one of the
blowout openings so that the pressure in the at least one of the communicating portions is lower than the pressure in
the other of the communicating portions in the predetermined blowout mode . Consequently, the function addition space
can be shared by the divisional passages. In each of the divisional passages, in the predetermined blowout mode, the
air is taken into the function addition space by suction from the other of the communicating portions, and after the function
is added to the suction air in the function addition space by the function adding device, the air is returned to the divisional
passage from the communicating portion having a relatively low pressure (at least one of the communicating portions
in each of the divisional passages can be made to have an effect of drawing the air that has passed through the function
addition space) . Therefore, no matter from which of the divisional passages the conditioned air is supplied to the cabin,
the air to which the function has been added in the function addition space can be supplied. This makes it possible to
commonly use the function adding device to add the function in the function addition space so that there is no need to
provide the function adding device for each of the divisional passages.
[0014] In the above-described configuration, the plurality of blowout openings may include a vent blowout opening
configured to supply air blown toward an upper portion of the cabin, and a foot blowout opening configured to supply air
blown toward a lower portion of the cabin. In particular, to sufficiently supply the function-added air from the vent blowout
opening, the space defining wall member may be disposed on the wall portion between the vent blowout opening and
the foot blowout opening, and the partition wall may be configured to divide the air passage at least downstream of the
heat exchanger into a driver’s seat-side divisional passage and a passenger’s seat-side divisional passage, divide the
vent blowout opening into a driver’s seat-side vent blowout opening and a passenger’ s seat-side vent blowout opening,
and divide the foot blowout opening into a driver’s seat-side foot blowout opening and a passenger’s seat-side foot
blowout opening.
[0015] The function addition space may be configured to communicate with the driver’s seat-side divisional passage
via a first driver’s seat-side communicating portion disposed close to the driver’s seat-side vent blowout opening and a
second driver’s seat-side communicating portion disposed close to the driver’s seat-side foot blowout opening, and the
function addition space may be configured to communicate with the passenger’s seat-side divisional passage via a first
passenger’s seat-side communicating portion disposed close to the passenger’s seat-side vent blowout opening and a
second passenger’s seat-side communicating portion disposed close to the passenger’s seat-side foot blowout opening.
[0016] In a blowout mode in which the driver’s seat-side vent blowout opening is open, the first driver’s seat-side
communicating portion may be configured to be opened toward the driver’s seat-side vent blowout opening to make the
first driver’s seat-side communicating portion have a lower pressure than the second driver’s seat-side communicating
portion, and in a blowout mode in which the passenger’s seat-side vent blowout opening is open, the first passenger’s
seat-side communicating portion may be configured to be opened toward the passenger’s seat-side vent blowout opening
to make the first passenger’s seat-side communicating portion have a lower pressure than the second passenger’s seat-
side communicating portion.
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[0017] In the above-described configuration, the space defining wall member is disposed on the wall portion between
the vent blowout opening and the foot blowout opening. In the driver’s seat-side divisional passage, the first driver’s
seat-side communicating portion is disposed close to the driver’s seat-side vent blowout opening. In the blowout mode
(a vent blowout mode or a bi-level blowout mode) in which the driver’s seat-side vent blowout opening is open, the first
driver’s seat-side communicating portion is configured to be opened toward the driver’s seat-side vent blowout opening
to make the first driver’s seat-side communicating portion have a lower pressure than the second driver’s seat-side
communicating portion disposed close to the driver’s seat-side foot blowout opening. In the passenger’s seat-side
divisional passage, the first passenger’s seat-side communicating portion is disposed close to the passenger’s seat-
side vent blowout opening. In the blowout mode (the vent blowout mode or the bi-level blowout mode) in which the
passenger’s seat-side vent blowout opening is open, the first passenger’ s seat-side communicating portion is configured
to be opened toward the passenger’s seat-side vent blowout opening to make the first passenger’s seat-side commu-
nicating portion have a lower pressure than the second passenger’s seat-side communicating portion disposed close
to the passenger’s seat-side foot blowout opening. Consequently, when the blowout mode (the vent blowout mode or
the bi-level blowout mode) in which the vent blowout opening is open is set on one or both of the driver’s seat side and
the passenger’s seat side, the air is taken into the function addition space by suction via the second communicating
portion(s) from the divisional passage(s). After the function is added to the suction air in the function addition space by
the function adding device, the air is returned to the divisional passage (s) (the driver’s seat-side divisional passage
and/or the passenger’s seat-side divisional passage) set in the blowout mode via the first communicating portion (s) (the
first driver’ s seat-side communicating portion and/or the first passenger’s seat-side communicating portion) (the first
communicating portion (s) have an effect of drawing the air from the function addition space). Therefore, the air to which
the function has been added in the function addition space can be effectively introduced into the vent blowout opening
in the divisional passage set in the blowout mode.
[0018] The plurality of blowout openings may include a vent blowout opening configured to supply air blown toward
an upper portion of the cabin, and a foot blowout opening configured to supply air blown toward a lower portion of the
cabin. In particular, to sufficiently supply the function-added air from the foot blowout opening, the space defining wall
member may be disposed on the wall portion between the vent blowout opening and the foot blowout opening, and the
partition wall may be configured to divide the air passage at least downstream of the heat exchanger into a driver’s seat-
side divisional passage and a passenger’ s seat-side divisional passage, divide the vent blowout opening into a driver’s
seat-side vent blowout opening and a passenger’s seat-side vent blowout opening, and divide the foot blowout opening
into a driver’s seat-side foot blowout opening and a passenger’s seat-side foot blowout opening.
[0019] The function addition space may be configured to communicate with the driver’s seat-side divisional passage
via a first driver’s seat-side communicating portion disposed close to the driver’s seat-side vent blowout opening and a
second driver’s seat-side communicating portion disposed close to the driver’s seat-side foot blowout opening, and the
function addition space may be configured to communicate with the passenger’s seat-side divisional passage via a first
passenger’s seat-side communicating portion disposed close to the passenger’s seat-side vent blowout opening and a
second passenger’s seat-side communicating portion disposed close to the passenger’s seat-side foot blowout opening.
[0020] In a blowout mode in which the driver’s seat-side foot blowout opening is open, the second driver’s seat-side
communicating portion may be configured to be opened toward the driver’s seat-side foot blowout opening to make the
second driver’s seat-side communicating portion have a lower pressure than the first driver’s seat-side communicating
portion, and in a blowout mode in which the passenger’s seat-side foot blowout opening is open, the second passenger’s
seat-side communicating portion may be configured to be opened toward the passenger’s seat-side foot blowout opening
to make the second passenger’s seat-side communicating portion have a lower pressure than the first passenger’s seat-
side communicating portion.
[0021] In the above-described configuration, the space defining wall member is disposed on the wall portion between
the vent blowout opening and the foot blowout opening. In the driver’s seat-side divisional passage, the second driver’s
seat-side communicating portion is disposed close to the driver’s seat-side foot blowout opening. In the blowout mode
(a foot blowout mode) in which the driver’s seat-side foot blowout opening is open, the second driver’s seat-side com-
municating portion is configured to be opened toward the driver’s seat-side foot blowout opening to make the second
driver’s seat-side communicating portion have a lower pressure than the first driver’s seat-side communicating portion
disposed close to the driver’s seat-side vent blowout opening. In the passenger’s seat-side divisional passage, the
second passenger’s seat-side communicating portion is disposed close to the passenger’s seat-side foot blowout open-
ing. In the blowout mode (the foot blowout mode) in which the passenger’s seat-side foot blowout opening is open, the
second passenger’s seat-side communicating portion is configured to be opened toward the passenger’s seat-side foot
blowout opening to make the second passenger’s seat-side communicating portion have a lower pressure than the first
passenger’s seat-side communicating portion disposed close to the passenger’s seat-side vent blowout opening. Con-
sequently, when the blowout mode (the foot blowout mode) in which the foot blowout opening is open is set on one or
both of the driver’s seat side and the passenger’s seat side, the air is taken into the function addition space by suction
via the first communicating portion (s) from the divisional passage (s). After the function is added to the suction air in
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the function addition space by the function adding device, the air is returned to the divisional passage (s) (the driver’s
seat-side divisional passage and/or the passenger’s seat-side divisional passage) set in the blowout mode via the second
communicating portion (s) (the second driver’s seat-side communicating portion and/or the second passenger’s seat-
side communicating portion) (the second communicating portion (s) have an effect of drawing the air from the function
addition space) . Therefore, the air to which the function has been added in the function addition space can be effectively
introduced into the foot blowout opening in the divisional passage set in the blowout mode.
[0022] In this air conditioner, in each of the divisional passages, the communicating portion relatively low in pressure
may be formed closer to the blowout opening than the other of the communicating portions is to the blowout opening.
[0023] In this manner, the space defining wall member includes the communicating portion relatively low in pressure
that is formed closer to the blowout opening than the other of the communicating portions is so that the effect of drawing
the air from the function addition space can be enhanced.
[0024] In each of the divisional passages, the space defining wall member may be disposed inside of the wall portion
(disposed inside of the air conditioning case), and a surface of the space defining wall member against which the air
flowing from an upstream side collides may have an intermediate portion protruding toward the upstream side.
[0025] In this configuration, the intermediate portion of the surface (upstream wall surface) of the space defining wall
member against which the air flowing from the upstream side collides protrudes toward the upstream side so that the
air flowing from the upstream side can be smoothly divided at the upstream wall surface of the space defining wall
member and made to flow toward the communicating portion. This makes it easier to obtain the effect of drawing the
air from the function addition space.
[0026] In the divisional passages, a guide portion may be disposed on or in a vicinity of a portion of the space defining
wall member where the other of the communicating portions is formed, and the guide portion is configured to promote
introduction of the air into the other of the communicating portions.
[0027] As such a guide portion, the space defining wall member may be expanded toward a mixing area to increase
a passage cross-sectional area of the other of the communicating portions toward an open end, and a guide wall to
block air flowing away from the function addition space may be disposed in the vicinity of the other of the communicating
portions.
[0028] The function addition space defined by the space defining wall member may include an intermediate portion
having a passage cross-sectional area smaller than the communicating portions.
[0029] In this configuration, the air taken into the function addition space by suction receives the function from the
function adding device, is increased in flowrate at the intermediate portion, and is thereafter discharged from the com-
municating portion having a relatively large passage cross-sectional area. Thus, without colliding against the space
defining wall member, the function-added air can be quickly supplied to the blowout openings. This makes it possible
to avoid inconvenience of the function-added air being decreased in function by colliding against the space defining wall
member.
[0030] The space defining wall member may be disposed outside of the wall portion of the air conditioning case. With
this configuration, the space defining wall member can be attached outside the air conditioning case afterward to facilitate
manufacturing the air conditioner.
[0031] In the above-described vehicular air conditioner, when the heat exchanger includes a cooling heat exchanger
configured to cool the air passing therethrough and a heating heat exchanger disposed downstream of the cooling heat
exchanger and configured to heat the air passing therethrough, the heating heat exchanger may be arranged in the air
passage in such a manner that bypasses are formed above and below the heating heat exchanger or may be arranged
in the air passage in such a manner that bypasses are formed only above the heating heat exchanger.
[0032] The function added to the air by the function adding device may include at least one of an ion adding function,
a fragrance function, a deodorizing function, a humidity control function, and a sterilizing function.
[0033] As described above, according to the aspect of the invention, in the vehicular air conditioner in which the air
passage at least downstream of the heat exchanger is divided into the plurality of divisional passages by the partition
wall, the space defining wall member is disposed on the wall portion of the air conditioning case to change the flowing
direction of the air that has passed through the heat exchanger. The space defining wall member defines the function
addition space between the space defining wall member and the wall portion and is not divided by the partition wall. The
function adding device is disposed on the wall portion or the space defining wall member and adds the predetermined
function to the air flowing through the function addition space. The function addition space communicates with each of
the divisional passages via the at least two communicating portions. The at least one of the communicating portions in
each of the divisional passages is opened toward one of the plurality of blowout openings so that the pressure in the at
least one of the communicating portions is lower than the pressure in the other of the communicating portions in the
predetermined blowout mode. Consequently, the function addition space can be shared by the divisional passages, and
even when the single function adding device is provided, the air to which the function has been added can be sufficiently
supplied to the cabin via any of the divisional passages.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0034]

Fig. 1A is a side cross-sectional view of a vehicular air conditioner according to an embodiment of the invention,
illustrating an exemplary configuration of a downstream side of a heat exchanger.
Fig. 1B is a plan view of a portion of the air conditioner where blowout openings are formed.
Fig. 2 is a plan cross-sectional view of the vehicular air conditioner according to the embodiment of the invention,
illustrating an exemplary configuration of the downstream side of the heat exchanger, taken along line A-A in Fig. 1A.
Figs. 3A and 3B are respectively a side cross-sectional view and a perspective view of a space defining wall member
and an ion generator, illustrating an attachment state thereof.
Fig. 4 is a diagram illustrating air flows in a vent blowout mode.
Fig. 5 is a diagram illustrating air flows in a bi-level blowout mode.
Figs. 6A to 6C illustrate a mode (an all seats mode) in which air to which ions have been added is supplied to a
driver’ s seat side and a passenger’s seat side, of which Fig. 6A is a front view illustrating air flows in a function
addition space, Fig. 6B is a side cross-sectional view illustrating air flows in a driver’s seat-side divisional passage,
and Fig. 6C is a side cross-sectional view illustrating air flows in a passenger’s seat-side divisional passage.
Figs. 7A to 7C illustrate a mode (a driver’s seat prior mode) in which air to which ions have been added is supplied
only to the driver’s seat side, of which Fig. 7A is a front view illustrating air flows in the function addition space, Fig.
7B is a side cross-sectional view illustrating air flows in the driver’s seat-side divisional passage, and Fig. 7C is a
side cross-sectional view illustrating air flows in the passenger’s seat-side divisional passage.
Figs. 8A to 8C illustrate a mode (a passenger’s seat prior mode) in which air to which ions have been added is
supplied only to the passenger’s seat side, of which Fig. 8A is a front view illustrating air flows in the function addition
space, Fig. 8B is a side cross-sectional view illustrating air flows in the driver’s seat-side divisional passage, and
Fig. 8C is a side cross-sectional view illustrating air flows in the passenger’s seat-side divisional passage.
Fig. 9 is a diagram illustrating air flows in a foot blowout mode.
Fig. 10 is a diagram illustrating an example in which the space defining wall member is extended toward vent blowout
openings.
Fig. 11 is a diagram illustrating an example in which a portion of the space defining wall member that is close to the
vent blowout openings is bent along air flows at the vent blowout openings.
Fig. 12 is a diagram illustrating an example in which an intermediate portion of the space defining wall member is
protruded upstream.
Fig. 13 is a diagram illustrating an example in which a guide wall is disposed immediately under the space defining
wall member.
Fig. 14 is a diagram illustrating an example in which an open end portion of the space defining wall member that is
close to foot blowout openings is expanded upstream to increase a passage area of the open end portion.
Figs. 15A and 15B illustrate another example of the space defining wall member, of which Fig. 15A is a perspective
view of the space defining wall member as viewed from a front upper side, and Fig. 15B is a perspective view of
the space defining wall member as viewed from a diagonal upper side.
Fig. 16 is a diagram illustrating an example of the air conditioner in which bypasses are formed only above a heater
core.
Figs. 17A and 17B are respectively a side cross-sectional view and a perspective view, illustrating an example in
which the space defining wall member is disposed outside of a wall portion of an air conditioning case.
Figs. 18A and 18B illustrate an exemplary configuration of supplying ion-added air to the foot blowout openings, of
which Fig. 18A is a diagram illustrating the case of a defrost-foot blowout mode, and Fig. 18B is a diagram illustrating
the case of the foot blowout mode.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0035] An embodiment of the invention will now be described with reference to the accompanying drawings.
[0036] Figs. 1A, 1B, and 2 illustrate a centered-type vehicular air conditioner 1 (of a fully-centered type and a semi-
centered type) mounted substantially in the center of a dashboard of a vehicle. This air conditioner 1 is disposed closer
to a cabin than to a partition plate that divides an engine room and the cabin. The air conditioner 1 introduces outside
air (air outside of the cabin) and/or inside air (air inside of the cabin) into an air conditioning case 2 through an intake
device, not illustrated.
[0037] The air conditioning case 2 forms an air passage 3 where the air flows toward the cabin. An evaporator 4 is a
cooling heat exchanger capable of cooling the intake air and disposed at an upstream side of the air passage 3. A heater
core 5 is a heating heat exchanger and disposed downstream of the evaporator 4.
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[0038] The evaporator 4 constitutes part of a freezing cycle, stands in the air passage 3 to allow all the air that has
been introduced into the air conditioning case 2 to pass through the evaporator 4, and is capable of cooling the air
passing therethrough as necessary.
[0039] The heater core 5 heats the air passing therethrough using coolant of the engine as a heat source. In this
embodiment, the heater core 5 stands in such a manner that intervals are formed between the heater core 5 and an
upper surface and a lower surface of the air conditioning case 2.
[0040] In this embodiment, a portion of the air passage 3 downstream of the evaporator 4 is divided into two left and
right divisional passages (a driver’s seat-side divisional passage 3a and a passenger’s seat-side divisional passage 3b)
by a partition wall 7. The evaporator 4 and the heater core 5 are disposed over both sides of the partition wall 7 and
shared by the divisional passages 3a, 3b.
[0041] Consequently, in the respective divisional passages 3a, 3b, upper bypasses (a driver’s seat-side upper bypass
301a and a passenger’s seat-side upper bypass 301b) are formed above the heater core 5 in such a manner that the
air that has passed through the evaporator 4 does not pass through the heater core 5 but is bypassed, and lower
bypasses (a driver’s seat-side lower bypass 302a and a passenger’s seat-side lower bypass 302b) are formed below
the heater core 5 in such a manner that the air that has passed through the evaporator 4 does not pass through the
heater core 5 but is bypassed.
[0042] It should be noted that the bypasses 301a, 301b, 302a, 302b may be formed by adjusting an installation height
of the heater core 5 in the air conditioning case 2 or by recessing the upper surface and the lower surface of the air
conditioning case 2 that are opposed to the heater core 5 in directions away from the heater core 5.
[0043] In the respective divisional passages 3a, 3b, ratios of the air flowing through the bypasses 301a, 301b, 302a,
302b to the air passing through the heater core 5 are adjustable by air mixing doors 61a, 61b, 62a, 62b disposed upstream
of the heater core 5.
[0044] In this embodiment, in the driver’s seat-side divisional passage 3a, an opening degree of the driver’s seat-side
upper bypass 301a is adjusted by the driver’s seat-side upper air mixing door 61a slidable along an end surface of the
heater core 5, and an opening degree of the driver’s seat-side lower bypass 302a is adjusted by the driver’s seat-side
lower air mixing door 62a slidable along the end surface of the heater core 5. In the passenger’s seat-side divisional
passage 3b, an opening degree of the passenger’s seat-side upper bypass 301b is adjusted by the passenger’s seat-
side upper air mixing door 61b slidable along the end surface of the heater core 5, and an opening degree of the
passenger’ s seat-side lower bypass 302b is adjusted by the passenger’s seat-side lower air mixing door 62b slidable
along the end surface of the heater core 5.
[0045] Thus, the evaporator 4, the heater core 5, the driver’s seat-side upper air mixing door 61a, and the driver’ s
seat-side lower air mixing door 62a constitute a driver’s seat-side temperature controller to control a temperature of the
air introduced into the driver’s seat-side divisional passage 3a. Also, the evaporator 4, the heater core 5, the passenger’s
seat-side upper air mixing door 61b, and the passenger’s seat-side lower air mixing door 62b constitute a passenger’s
seat-side temperature controller to control a temperature of the air introduced into the passenger’s seat-side divisional
passage 3b. This makes the air flowing through each of the divisional passages 3a, 3b individually controllable in
temperature.
[0046] The heater core 5, the bypasses (the driver’s seat-side upper bypass 301a and the driver’ s seat-side lower
bypass 302a), and a driver’s seat-side mixing area 303a capable of mixing the air that has passed through the heater
core 5 are formed downstream of the evaporator 4 in the driver’s seat-side divisional passage 3a. In a portion of the air
conditioning case 2 that faces the driver’s seat-side mixing area 303a, a plurality of driver’s seat-side blowout openings
are formed to supply air to be blown out toward space at the driver’s seat in the cabin.
[0047] The heater core 5, the bypasses (the passenger’s seat-side upper bypass 301b and the passenger’ s seat-
side lower bypass 302b), and a passenger’s seat-side mixing area 303b capable of mixing the air that has passed
through the heater core 5 are formed downstream of the evaporator 4 in the passenger’s seat-side divisional passage
3b. In a portion of the air conditioning case 2 that faces the passenger’s seat-side mixing area 303b, a plurality of
passenger’s seat-side blowout openings are formed to supply air to be blown out toward space at the passenger’s seat
in the cabin.
[0048] In an upper front portion of the air conditioning case 2 that faces the driver’s seat-side mixing area 303a and
in an upper front portion of the air conditioning case 2 that faces the passenger’s seat-side mixing area 303b, a common
defrost blowout opening 10 is formed to supply air to be blown out toward the windshield of the vehicle.
[0049] In an upper rear portion of the air conditioning case 2 that faces the driver’s seat-side mixing area 303a, a
driver’s seat-side vent blowout opening 20a is formed to supply air to be blown out toward an upper side of the driver’s
seat. In an upper rear portion of the air conditioning case 2 that faces the passenger’s seat-side mixing area 303b, a
passenger’s seat-side vent blowout opening 20b is formed to supply air to be blown out toward an upper side of the
passenger’s seat.
[0050] In this embodiment, the vent blowout openings (the driver’ s seat-side vent blowout opening 20a and the
passenger’ s seat-side vent blowout opening 20b) include center vent blowout openings 21 (a driver’s seat-side center
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vent blowout opening 21a and a passenger’s seat-side center vent blowout opening 21b) disposed close to the center
in a lateral direction (a vehicle width direction) and side vent blowout openings 22 (a driver’s seat-side side vent blowout
opening 22a and a passenger’s seat-side side vent blowout opening 22b) adjacent to the center vent blowout openings
21 and disposed sideward in the lateral direction (the vehicle width direction).
[0051] In a lower portion of the air conditioning case 2 that faces the driver’s seat-side mixing area 303a, a driver’s
seat-side foot blowout opening 30a is formed to supply air to be blown out toward a lower side of the driver’s seat. In a
lower portion of the air conditioning case 2 that faces the passenger’s seat-side mixing area 303b, a passenger’s seat-
side foot blowout opening 30b is formed to supply air to be blown out toward a lower side of the passenger’s seat. In
this embodiment, the driver’s seat-side foot blowout opening 30a is formed in a lower portion of a driver’s seat-side side
surface of the air conditioning case 2, and the passenger’s seat-side foot blowout opening 30b is formed in a lower
portion of a passenger’s seat-side side surface of the air conditioning case 2.
[0052] Hence, on the cabin side of the air conditioning case 2, a wall portion 2a is formed in a region between the pair
of the driver’s seat-side vent blowout opening 20a and the passenger’s seat-side vent blowout opening 20b and the pair
of the driver’s seat-side foot blowout opening 30a and the passenger’s seat-side foot blowout opening 30b. The air that
has passed through the heat exchangers (the evaporator 4 and the heater core 5) in each of the divisional passages
3a, 3b collides against the wall portion 2a and changes in flowing direction.
[0053] It should be noted that an opening degree of the defrost blowout opening 10 is adjusted by a driver’s seat-side
defrost door 11a and a passenger’s seat-side defrost door 11b that are disposed inside of the defrost blowout opening
10. An opening degree of the driver’s seat-side vent blowout opening 20a (the driver’s seat-side center vent blowout
opening 21a and the driver’s seat-side side vent blowout opening 22a) is adjusted by a driver’s seat-side vent door 23a
that faces the driver’s seat-side vent blowout opening 20a (the driver’s seat-side center vent blowout opening 21a and
the driver’ s seat-side side vent blowout opening 22a). An opening degree of the passenger’s seat-side vent blowout
opening 20b (the passenger’s seat-side center vent blowout opening 21b and the passenger’s seat-side side vent blowout
opening 22b) is adjusted by a passenger’s seat-side vent door 23b that faces the passenger’s seat-side vent blowout
opening 20b (the passenger’s seat-side center vent blowout opening 21b and the passenger’s seat-side side vent blowout
opening 22b).
[0054] In this embodiment, the opening degrees of the driver’s seat-side side vent blowout opening 22a and the
passenger’s seat-side side vent blowout opening 22b are adjusted to secure constant flowrates irrespective of blowout
modes.
[0055] An opening degree of the driver’s seat-side foot blowout opening 30a is adjusted by a driver’s seat-side foot
door 31a that faces the driver’s seat-side foot blowout opening 30a. An opening degree of the passenger’s seat-side
foot blowout opening 30b is adjusted by a passenger’s seat-side foot door 31b that faces the passenger’s seat-side foot
blowout opening 30b.
[0056] In such an air conditioner 1, a space defining wall member 40 is disposed on the wall portion 2a of the air
conditioning case 2 to change the flowing direction of the air that has passed through the heat exchangers (the evaporator
4 and the heater core 5).
[0057] As illustrated in Figs. 3A and 3B, the space defining wall member 40 is attached to a notch 7a in the partition
wall 7 and protrudes into both of the driver’s seat-side divisional passage 3a and the passenger’s seat-side divisional
passage 3b. The space defining wall member 40 includes a rectangular front wall 40a and side walls 40b. The front wall
40a is opposed to and spaced from the wall portion 2a of the air conditioning case 2 with a predetermined interval while
crossing the partition wall 7. The side walls 40b each extend to the wall portion 2a of the air conditioning case 2 from a
side edge of the front wall 40a that protrudes into each of the divisional passages 3a, 3b. The space defining wall member
40 is of a shape having an upper end portion and a lower end portion opened.
[0058] Consequently, between the wall portion 2a of the air conditioning case 2 and the space defining wall member
40, a space (a function addition space 41) covered with the space defining wall member 40 and not divided by the
partition wall 7 is defined and constantly communicates with the driver’s seat-side divisional passage 3a and the pas-
senger’s seat-side divisional passage 3b.
[0059] Specifically, the function addition space 41 communicates with the driver’s seat-side divisional passage 3a (the
driver’s seat-side mixing area 303a) via a first driver’s seat-side communicating portion 401a that is formed in the interval
between the space defining wall member 40 and the wall portion 2a and close to the driver’s seat-side vent blowout
opening 20a and that is opened toward the driver’s seat-side vent blowout opening 20a. The function addition space 41
also communicates with the driver’s seat-side divisional passage 3a (the driver’ s seat-side mixing area 303a) via a
second driver’ s seat-side communicating portion 402a that is formed in the interval between the space defining wall
member 40 and the wall portion 2a and close to the driver’s seat-side foot blowout opening 30a.
[0060] The function addition space 41 communicates with the passenger’s seat-side divisional passage 3b (the pas-
senger’s seat-side mixing area 303b) via a first passenger’s seat-side communicating portion 401b that is formed in the
interval between the space defining wall member 40 and the wall portion 2a and close to the passenger’s seat-side vent
blowout opening 20b and that is opened toward the passenger’s seat-side vent blowout opening 20b. The function
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addition space 41 also communicates with the passenger’s seat-side divisional passage 3b (the passenger’s seat-side
mixing area 303b) via a second passenger’s seat-side communicating portion 402b that is formed in the interval between
the space defining wall member 40 and the wall portion 2a and close to the passenger’s seat-side foot blowout opening
30b.
[0061] It should be noted that in this embodiment, the function addition space 41 has a uniform cross-sectional area
from an upper end to a lower end.
[0062] A function adding device 43 to add a predetermined function to air flowing through the function addition space
41 is disposed on the wall portion 2a of the air conditioning case 2 covered with the space defining wall member 40.
[0063] In this embodiment, the function adding device 43 serves as an ion generator 44 to add ions to the air flowing
through the function addition space 41. The ion generator 44 is attached outside of the wall portion 2a of the air conditioning
case 2 in such a manner that a cathode 44a and an anode 44b to generate ions face the function addition space 41
through a through hole 2b formed in the wall portion 2a.
[0064] In this embodiment, the first communicating portion (the first driver’s seat-side communicating portion 401a
and the first passenger’s seat-side communicating portion 401b) and the second communicating portion (the second
driver’s seat-side communicating portion 402a and the second passenger’s seat-side communicating portion 402b) are
vertically symmetrical with respect to the ion generator 44. On the wall portion 2a on the cabin side, the space defining
wall member 40 is closer to the vent blowout openings 20 than to the foot blowout openings 30. The first communicating
portions 401a, 401b are opened toward the vent blowout openings 20a, 20b so that in a blowout mode in which the vent
blowout openings 20a, 20b are open, an air flow around the space defining wall member 40 makes static pressure in
the first communicating portions 401a, 401b lower than static pressure in the second communicating portions 402a, 402b.
[0065] With the above-described configuration, the case of setting a vent blowout mode will now be described. In the
vent blowout mode, as illustrated in Fig. 4, for example, in each of the driver’s seat-side divisional passage 3a and the
passenger’s seat-side divisional passage 3b, the air mixing doors 61a, 61b, 62a, 62b occupy "full cool" positions (positions
to cause all of the air that has passed through the evaporator 4 to bypass the heater core 5 and flow through the bypasses
301a, 301b, 302a, 302b), and only the vent blowout opening 20a, 20b is opened.
[0066] In such a blowout mode, in each of the divisional passages (the driver’s seat-side divisional passage 3a, the
passenger’s seat-side divisional passage 3b), the air that has been supplied from an upstream side of the heat exchangers
4 and 5 in the air conditioning case 2 passes through the evaporator 4, flows through the upper bypass (the driver’ s
seat-side upper bypass 301a, the passenger’s seat-side upper bypass 301b) and the lower bypass (the driver’s seat-
side lower bypass 302a, the passenger’s seat-side lower bypass 302b), and reaches the mixing area (the driver’s seat-
side mixing area 303a, the passenger’s seat-side mixing area 303b).
[0067] The air that has been guided into the mixing area 303a, 303b collides against the front wall 40a of the space
defining wall member 40 and the wall portion 2a of the air conditioning case 2 and is changed to flow upward and guided
along a surface of the space defining wall member 40 and the wall portion 2a of the air conditioning case 2 to the vent
blowout opening 20a, 20b. Meanwhile, the air that has been guided into the mixing area 303a, 303b enters the function
addition space 41 from each of the divisional passages (the driver’s seat-side divisional passage 3a, the passenger’s
seat-side divisional passage 3b) via the second communicating portion (the second driver’s seat-side communicating
portion 402a, the second passenger’s seat-side communicating portion 402b). After ions generated by the ion generator
44 are added to the air, the air is returned to the air passage 3 (the mixing area 303a, 303b) via the first communicating
portion (the first driver’s seat-side communicating portion 401a, the first passenger’s seat-side communicating portion
401b) and guided to the vent blowout opening (the driver’s seat-side vent blowout opening 20a, the passenger’s seat-
side vent blowout opening 20b).
[0068] At this time, in the respective divisional passages 3a, 3b, the air flowing along the surface of the space defining
wall member 40 to the vent blowout openings (the driver’s seat-side vent blowout opening 20a and the passenger’s
seat-side vent blowout opening 20b) causes an aspiration effect in the first communicating portions (the first driver’s
seat-side communicating portion 401a and the first passenger’s seat-side communicating portion 401b), thereby making
the static pressure in the first driver’s seat-side communicating portion 401a and the first passenger’s seat-side com-
municating portion 401b lower than the static pressure in the second driver’s seat-side communicating portion 402a and
the second passenger’s seat-side communicating portion 402b. Consequently, the air in the function addition space 41
is drawn in (taken in by suction) to the driver’s seat-side vent blowout opening 20a via the first driver’s seat-side com-
municating portion 401a and drawn in (taken in by suction) to the passenger’s seat-side vent blowout opening 20b via
the first passenger’s seat-side communicating portion 401b. Also, the air in the driver’s seat-side mixing area 303a is
taken in by suction to the function addition space 41 via the second driver’s seat-side communicating portion 402a, and
the air in the passenger’s seat-side mixing area 303b is taken in by suction to the function addition space 41 via the
second passenger’s seat-side communicating portion 402b.
[0069] Thus, the air to which ions have been added in the function addition space 41 is supplied to each of the divisional
passages 3a, 3b so that use of the single ion generator 44 enables supply of the ion-added air to the cabin from each
of the divisional passages 3a, 3b. This eliminates need to provide each of the divisional passages with an ion generator
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and prevents inconvenient trouble even when the air conditioner is installed in a limited space.
[0070] Next, the case of setting a bi-level blowout mode will be described. In the bi-level blowout mode, as illustrated
in Fig. 5, for example, on the driver’s seat-side and the passenger’s seat-side, respectively, the air mixing doors 6a, 6b
occupy intermediate positions (positions to cause the air that has passed through the evaporator 4 to pass through the
heater core 5 and flow through the bypasses (the upper bypasses 301a, 301b and the lower bypasses 302a, 302b)),
and the vent blowout openings 20a, 20b and the foot blowout openings 30a, 30b are open.
[0071] In this blowout mode, the air supplied to the air conditioning case 2 passes through the evaporator 4 and is
thereafter divided into air that flows through the upper bypasses 301a, 301b and the lower bypasses 302a, 302b and
air that passes through the heater core 5. The air joins at a rear side of the heater core 5, collides against the wall portion
2a of the air conditioning case 2 and the front wall 40a of the space defining wall member 40, and is changed in flowing
direction.
[0072] Of this air, air that has collided against the front wall 40a of the space defining wall member 40 is partly turned
to flow upward to the vent blowout openings 20a, 20b, and the rest of the air is turned to flow downward to the foot
blowout openings 30a, 30b. The air flowing along the surface of the space defining wall member 40 to the vent blowout
openings 20a, 20b causes the aspiration effect in the first driver’s seat-side communicating portion 401a and the first
passenger’s seat-side communicating portion 401b. This makes the pressure in the first driver’s seat-side communicating
portion 401a and the first passenger’s seat-side communicating portion 401b relatively lower than the pressure in the
second driver’s seat-side communicating portion 402a and the second passenger’s seat-side communicating portion
402b so that air in the function addition space 41 is drawn in to the first communicating portions 401a, 401b, and that
air in the respective divisional passages 3a, 3b (the mixing areas 303a, 303b) is taken in by suction to the function
addition space 41 via the second communicating portions 402a, 402b. Thus, the air to which ions have been added in
the function addition space 41 by the ion generator 44 can be supplied to the driver’s seat-side vent blowout opening
20a and the passenger’s seat-side vent blowout opening 20b.
[0073] In this manner, in a blowout mode (all seats mode) in which the vent blowout openings at the driver’s seat side
and the passenger’s seat side are open, the function addition space 41 is shared by the driver’s seat-side divisional
passage 3a and the passenger’s seat-side divisional passage 3b. Consequently, as illustrated in Figs. 6A to 6C, the air
that has been taken in by suction via the second driver’s seat-side communicating portion 402a and the second pas-
senger’s seat-side communicating portion 402b is partly mixed in the function addition space 41. After ions are added
to the air in the function addition space 41, the air does not stagnate but is supplied to the driver’s seat-side vent blowout
opening 20a via the first driver’ s seat-side communicating portion 401a and supplied to the passenger’s seat-side vent
blowout opening 20b via the first passenger’s seat-side communicating portion 401b.
[0074] Even in a driver’s seat prior mode in which conditioned air is only supplied to the driver’s seat (a mode in which
the openings at the passenger’s seat side are all closed), the aspiration effect in the first driver’s seat-side communicating
portion 401a makes the first driver’s seat-side communicating portion 401a relatively low in pressure. Consequently, as
illustrated in Figs. 7A to 7C, via the second driver’s seat-side communicating portion 402a and the second passenger’s
seat-side communicating portion 402b, the air in the driver’s seat-side mixing area 303a and the passenger’s seat-side
mixing area 303b is taken in by suction to the function addition space 41 and drawn into the first driver’s seat-side
communicating portion 401a so that the ion-added air can be sufficiently supplied to the driver’s seat-side vent blowout
opening 20a.
[0075] Similarly, even in a passenger’s seat prior mode in which conditioned air is only supplied to the passenger’s
seat (a mode in which the openings at the driver’s seat side are all closed), the aspiration effect in the first passenger’s
seat-side communicating portion 401b makes the first passenger’s seat-side communicating portion 401b relatively low
in pressure. Consequently, as illustrated in Figs. 8A to 8C, via the second driver’s seat-side communicating portion 402a
and the second passenger’s seat-side communicating portion 402b, the air in the driver’s seat-side mixing area 303a
and the passenger’s seat-side mixing area 303b is taken in by suction to the function addition space 41 and drawn into
the first passenger’s seat-side communicating portion 401b so that the ion-added air can be sufficiently supplied to the
passenger’s seat-side vent blowout opening 20b.
[0076] In this manner, no matter from which of the divisional passages the air is supplied to the cabin, the function
addition space 41 is shared by the divisional passages 3a, 3b so that the air to which ions have been added by the single
ion generator 44 can be sufficiently supplied to the cabin via any of the divisional passages.
[0077] In a foot blowout mode, as illustrated in Fig. 9, the air mixing doors 6a, 6b occupy "full hot" positions (positions
to cause the air that has passed through the evaporator 4 to pass through the heater core 5 alone), the defrost blowout
opening 10 is closed, the center vent blowout openings 21 are closed, and the side vent blowout openings 22 and the
foot blowout openings 30 are open. In the foot blowout mode, the space defining wall member 40 disposed in the vicinity
of the side vent blowout openings 22 causes the aspiration effect in the first communicating portions (the first driver’s
seat-side communicating portion 401a and the first passenger’s seat-side communicating portion 401b) to draw the air
from the function addition space 41 so that the ion-added air can be supplied from the side vent blowout openings 22
to the cabin.
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[0078] The configuration for supplying the ion-added air to the vent blowout openings 20 has been described so far.
Modifications illustrated in Figs. 10 to 15A and 15B may be adopted as methods of more effectively supplying air to
which ions are added in the respective divisional passages 3a, 3b to the vent blowout openings 20a, 20b.
[0079] Among these methods, in a modification illustrated in Fig. 10, a distance between the first communicating
portion 401a, 401b and the vent blowout opening 20a, 20b is made shorter than a distance between the second com-
municating portion 402a, 402b and the foot blowout opening 30a, 30b. Also, the first communicating portions 401a, 401b
are directly opened toward the vent blowout openings 20a, 20b so that the ion-added air is directly supplied to the vent
blowout openings 20a, 20b.
[0080] With this configuration, direct communication of the first communicating portions 401a, 401b with the vent
blowout openings 20a, 20b makes the aspiration effect easier to obtain so that the air to which ions have been added
in the function addition space 41 can be more effectively supplied to the vent blowout openings 20a, 20b.
[0081] In the above-described configuration illustrated in Fig. 10, to further enhance the aspiration effect, as illustrated
in Fig. 11, an upper end portion of the space defining wall member 40 may be extended along inner walls of the vent
blowout openings 20a, 20b toward open ends so that the first communicating portions 401a, 401b are extended into the
vent blowout openings 20.
[0082] Alternatively, as illustrated in Fig. 12, the space defining wall member 40 may be formed in such a manner that
an intermediate portion of the front wall 40a against which the air flowing from the upstream side collides protrudes
toward the upstream side (the mixing areas 303a, 303b).
[0083] With this configuration, the air flowing from the upstream side is smoothly divided into an upward flow and a
downward flow at the front wall 40a of the space defining wall member 40. Consequently, a region where the air stagnates
in front of the space defining wall member 40 is less likely to be formed, and the air can be reliably oriented to flow
upward and downward so that the aspiration effect in the communicating portions can be enhanced.
[0084] In this case as well, to enhance the aspiration effect in the first communicating portions 401a, 401b opened
toward the vent blowout openings 20a, 20b, a position for dividing the air may be located in a lower portion of the front
wall 40a to make most of the air that has collided against the front wall 40a flow toward the vent blowout openings 20a,
20b (upward).
[0085] In a modification illustrated in Fig. 13, a plate-shaped guide portion 45 is disposed below the second commu-
nicating portions 402a, 402b of the space defining wall member 40 and protrudes inward from the wall portion 2a of the
air conditioning case 2 so that the guide portion 45 receives air flowing downward from an upper side of the guide portion
45 to more efficiently introduce the air into the second communicating portions 402a, 402b.
[0086] With this configuration, even when the foot blowout openings 30 are open, the air immediately under the space
defining wall member 40 is prevented from being introduced into the foot blowout openings 30 so as to prevent the air
in the vicinity of the second communicating portions 402a, 402b from being inconveniently drawn downward and to
enable promotion of suction of the air into the function addition space 41 by the aspiration effect in the first communicating
portions 401a, 401b.
[0087] Alternatively, as illustrated in Fig. 14, an element to promote introduction of the air into the function addition
space 41 may be provided for the space defining wall member 40. For example, a lower end portion of the space defining
wall member 40 may be expanded toward the mixing areas 303a, 303b to form a guide portion 40c to increase an
opening area in the lower end portion of the space defining wall member 40. This facilitates formation of air flows into
the function addition space 41.
[0088] The above-described space defining wall member 40 has a substantially uniform passage cross-sectional area
from the first communicating portions 401a, 401b to the second communicating portions 402a, 402b to make the function
addition space 41 communicate with the air passage 3. However, as in a modification illustrated in Figs. 15A and 15B,
the space defining wall member 40 may have an intermediate portion reduced in passage cross-sectional area (may
have a smaller passage cross-sectional area than the communicating portions 401a, 401b and 402a, 402b on opposite
ends). In the modification illustrated in Figs. 15A and 15B, the function addition space 41 has a semicircular cross-
sectional shape, and the intermediate portion of the space defining wall member 40 is gradually recessed to make the
intermediate portion have the minimum passage cross-sectional area.
[0089] This configuration promotes introduction of the air into the function addition space 41. Moreover, the air taken
into the function addition space 41 by suction receives ions from the ion generator 44 and is increased in flowrate in the
intermediate portion and thereafter discharged from the communicating portion (the first communicating portions 401a,
401b) having a larger passage cross-sectional area. Thus, without colliding against the space defining wall member 40,
the ion-added air can be quickly supplied to the vent blowout openings 20a, 20b. This makes it possible to avoid
inconvenience of the ion-added air being decreased in function (losing the ions) by colliding against the space defining
wall member 40. Also, the ion-added air is increased in flowrate to be reliably supplied to the vent blowout openings
20a, 20b.
[0090] In the above-described configuration, the upper bypasses 301a, 301b are formed above the heater core 5
whereas the lower bypasses 302a, 302b are formed below the heater core 5, and the opening degrees of the bypasses
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301a, 301b, 302a, 302b are adjusted by the different air mixing doors 61a, 61b, 62a, 62b. However, as illustrated in Fig.
16, in each of the divisional passages 3a, 3b, the bypass 301a, 301b may be only disposed above the heater core 5,
and a ratio of the air passing through the bypass 301a, 301b to the air passing through the heater core 5 may be adjusted
by the single air mixing door 61a, 61b. With such an air conditioner, substantially the same configuration can produce
substantially the same functions and effects.
[0091] In the above-described examples, the ion generator 44 is disposed outside of the wall portion 2a of the air
conditioning case 2. However, the ion generator 44 may be disposed inside of the wall portion 2a or on the space defining
wall member 40.
[0092] In the above-described examples, the space defining wall member 40 is disposed inside (on an inner surface
of the wall portion 2a) of the air conditioning case 2. However, as in a modification illustrated in Figs. 17A and 17B, the
space defining wall member 40 may be disposed outside (on an outer surface of the wall portion 2a) of the air conditioning
case 2, and the function adding device 43 (the ion generator 44) may be disposed on the wall portion 2a of the air
conditioning case 2 covered with the space defining wall member 40 or on the space defining wall member 40.
[0093] In the modification illustrated in Figs. 17A and 17B, the space defining wall member 40 has a box shape with
a portion opposed to the wall portion 2a of the air conditioning case 2 being opened. The space defining wall member
40 is disposed outside of the wall portion 2a of the air conditioning case 2 while crossing the partition wall 7 so that the
function addition space 41 is formed between an inner surface of the space defining wall member 40 and the wall portion
2a. The ion generator 44 is secured to the inner surface of the space defining wall member 40 opposed to the wall portion
2a of the air conditioning case 2 so that ions can be added to the air in the function addition space 41.
[0094] The wall portion 2a of the air conditioning case 2 covered with the space defining wall member 40 has openings
2c and 2d facing an upper end portion and a lower end portion of the function addition space 41 and crossing the partition
wall 7. Of the opening 2c facing the upper end portion of the function addition space 41, a portion opened toward the
driver’s seat-side divisional passage 3a forms the first driver’s seat-side communicating portion 401a that allows the
function addition space 41 to communicate with the driver’s seat-side divisional passage 3a and is opened closer to the
driver’s seat-side vent blowout opening 20a whereas a portion opened toward the passenger’s seat-side divisional
passage 3b forms the first passenger’s seat-side communicating portion 401b that allows the function addition space
41 to communicate with the passenger’s seat-side divisional passage 3b and is opened closer to the passenger’s seat-
side vent blowout opening 20b.
[0095] Of the opening 2d facing the lower end portion of the function addition space 41, a portion opened toward the
driver’s seat-side divisional passage 3a forms the second driver’s seat-side communicating portion 402a that allows the
function addition space 41 to communicate with the driver’s seat-side divisional passage 3a and is opened closer to the
driver’s seat-side foot blowout opening 30a whereas a portion opened toward the passenger’s seat-side divisional
passage 3b forms the second passenger’s seat-side communicating portion 402b that allows the function addition space
41 to communicate with the passenger’s seat-side divisional passage 3b and is opened closer to the passenger’ s seat-
side foot blowout opening 30b.
[0096] In this configuration, when the air that has collided against the wall portion 2a of the air conditioning case 2
and changed in flowing direction toward the vent blowout openings 20a, 20b passes before the first communicating
portions 401a, 401b, the aspiration effect is generated in the first communicating portions 401a, 401b, thereby making
the static pressure in the first communicating portions 401a, 401b relatively lower than the static pressure in the second
communicating portions 402a, 402b. Consequently, in each of the divisional passages 3a, 3b, after the air in the mixing
area 303a, 303b is partly taken into the function addition space 41 by suction via the second communicating portion
402a, 402b and receives ions from the ion generator 44 in the function addition space 41, the air is returned to the mixing
area 303a, 303b via the first communicating portion 401a, 401b and flows toward the vent blowout opening 20a, 20b.
This makes it possible to sufficiently supply the ion-added air to the vent blowout opening 20a, 20b from each of the
divisional passages 3a, 3b.
[0097] In the above-described examples, the air to which ions have been added in the function addition space 41 is
supplied via the vent blowout openings 20a, 20b. However, when there is need to supply the ion-added air via the foot
blowout openings 30a, 30b, an installation position and a shape of the space defining wall member 40 may be adjusted
to make the second communicating portions 402a, 402b in the vicinity of the foot blowout openings 30a, 30b lower in
pressure than the first communicating portions 401a, 401b in a blowout mode (a defrost-foot blowout mode, the foot
blowout mode) in which the foot blowout openings 30a, 30b are open.
[0098] For example, as illustrated in Figs. 18A and 18B, the second communicating portions 402a, 402b of the space
defining wall member 40 that are opened toward the foot blowout openings 30a, 30b are extended downward and closer
to the foot blowout openings 30a, 30b so as to enhance the aspiration effect in the second communicating portions 402a,
402b.
[0099] As modifications of the example illustrated in Figs. 18A and 18B, the various configurations described above
to supply ions to the vent blowout openings 20a, 20b may be similarly adopted in accordance with the configuration
illustrated in Figs. 18A and 18B. For example, a guide portion may be disposed immediately above the first communicating
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portions 401a, 401b, an intermediate portion of the front wall 40a may be protruded upstream to increase the air divided
in front of the space defining wall member 40 and made to flow to the foot blowout openings 30a, 30b, and an upper
end portion of the space defining wall member 40 may be extended toward the mixing areas 303a, 303b.
[0100] In the above-described examples, the ion generator 44 to add ions to air is given as an example of the function
adding device 43 to add a function to the air that has passed through the function addition space 41. However, the ion
generator 44 may be replaced with any of a fragrance generator to add a fragrance function, a deodorizer to add a
deodorizing function, a humidity controller to add a humidity control function, and a sterilizer to add a sterilizing function
or may be combined with these devices as suited.
[0101] In the above-described examples, the vehicular air conditioner includes the air passage divided into the left
and right divisional passages by the partition wall to enable individual control of temperatures in the left and right divisional
passages. However, in the case of dividing the air passage into upper and lower divisional passages by the partition
wall and in the case of dividing the air passage into three or more divisional passages, the space defining wall member
40 may be disposed across the partition wall 7 to make the function addition space 41 shared by a plurality of divisional
passages.

Description of Reference Numerals and Signs

[0102]

1: vehicular air conditioner
2: air conditioning case
2a: wall portion
3: air passage
3a: driver’s seat-side divisional passage
3b: passenger’s seat-side divisional passage
4: evaporator
5: heater core
61a, 61b, 62a, 62b: air mixing door
20a: driver’s seat-side vent blowout opening
20b: passenger’s seat-side vent blowout opening
30a: driver’s seat-side foot blowout opening
30b: passenger’s seat-side foot blowout opening
40: space defining wall member
41: function addition space
401a: first driver’s seat-side communicating portion
401b: first passenger’s seat-side communicating portion
402a: second driver’s seat-side communicating portion
402b: second passenger’s seat-side communicating portion
43: function adding device
44: ion generator

Claims

1. A vehicular air conditioner (1) configured to blow air to which a function has been added into a cabin, the air conditioner
(1) comprising:

an air conditioning case (2) comprising:

an internal air passage (3); and
a plurality of blowout openings (10, 20a, 20b, 30a, 30b) capable of supplying intake air into the cabin; and

a heat exchanger (4, 5) disposed in the air conditioning case (2) and configured to perform heat exchange of
the intake air,
the air passage (3) at least downstream of the heat exchanger (4) being divided into a plurality of divisional
passages (3a, 3b) by a partition wall (7),
wherein a space defining wall member (40) is disposed on a wall portion (2a) of the air conditioning case (2),
the wall portion (2a) being configured to change a flowing direction of the air that has passed through the heat
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exchanger (4, 5), the space defining wall member (40) being configured to define a function addition space (41)
between the space defining wall member (40) and the wall portion (2a), the function addition space (41) being
not divided by the partition wall (7),
wherein a function adding device (43) is disposed on the wall portion (2a) or the space defining wall member
(40) and configured to add a predetermined function to the air flowing through the function addition space (41),
wherein the function addition space (41) is configured to communicate with each of the divisional passages (3a,
3b) via at least two communicating portions (401a, 401b, 402a, 402b), and
wherein at least one of the communicating portions (401a, 401b) in each of the divisional passages (3a, 3b) is
configured to be opened toward one of the blowout openings (10, 20a, 20b, 30a, 30b) so that a pressure in the
at least one of the communicating portions (401a, 401b) is lower than a pressure in another of the communicating
portions (402a, 402b) in a predetermined blowout mode.

2. The vehicular air conditioner according to claim 1, wherein the plurality of blowout openings comprise

a vent blowout opening (20a, 20b) configured to supply air blown toward an upper portion of the cabin, and
a foot blowout opening (30a, 30b) configured to supply air blown toward a lower portion of the cabin,

wherein the space defining wall member (40) is disposed on the wall portion (2a) between the vent blowout opening
(20a, 20b) and the foot blowout opening (30a, 30b),
wherein the partition wall (7) is configured to divide the air passage (3) at least downstream of the heat exchanger
(4) into a driver’s seat-side divisional passage (3a) and a passenger’s seat-side divisional passage (3b), divide the
vent blowout opening into a driver’s seat-side vent blowout opening (20a) and a passenger’s seat-side vent blowout
opening (20b), and divide the foot blowout opening into a driver’s seat-side foot blowout opening (30a) and a
passenger’s seat-side foot blowout opening (30b),
wherein the function addition space (41) is configured to communicate with the driver’s seat-side divisional passage
(3a) via a first driver’s seat-side communicating portion (401a) disposed close to the driver’s seat-side vent blowout
opening (20a) and a second driver’s seat-side communicating portion (402a) disposed close to the driver’s seat-
side foot blowout opening (30a), and the function addition space (41) is configured to communicate with the pas-
senger’s seat-side divisional passage (3b) via a first passenger’s seat-side communicating portion (401b) disposed
close to the passenger’s seat-side vent blowout opening (20b) and a second passenger’s seat-side communicating
portion (402b) disposed close to the passenger’s seat-side foot blowout opening (30b), and
wherein in a blowout mode in which the driver’s seat-side vent blowout opening (20a) is open, the first driver’s seat-
side communicating portion (401a) is configured to be opened toward the driver’s seat-side vent blowout opening
(20a) to make the first driver’s seat-side communicating portion (401a) have a lower pressure than the second
driver’s seat-side communicating portion (402a), and in a blowout mode in which the passenger’s seat-side vent
blowout opening (20b) is open, the first passenger’s seat-side communicating portion (401b) is configured to be
opened toward the passenger’s seat-side vent blowout opening (20b) to make the first passenger’s seat-side com-
municating portion (401b) have a lower pressure than the second passenger’s seat-side communicating portion
(402b).

3. The vehicular air conditioner according to claim 1, wherein the plurality of blowout openings comprise

a vent blowout opening (20a, 20b) configured to supply air blown toward an upper portion of the cabin, and
a foot blowout opening (30a, 30b) configured to supply air blown toward a lower portion of the cabin,

wherein the space defining wall member (40) is disposed on the wall portion (2a) between the vent blowout opening
(20a, 20b) and the foot blowout opening (30a, 30b),
wherein the partition wall (7) is configured to divide the air passage (3) at least downstream of the heat exchanger
(4) into a driver’s seat-side divisional passage (3a) and a passenger’s seat-side divisional passage (3b), divide the
vent blowout opening into a driver’s seat-side vent blowout opening (20a) and a passenger’s seat-side vent blowout
opening (20b), and divide the foot blowout opening into a driver’s seat-side foot blowout opening (30a) and a
passenger’s seat-side foot blowout opening (30b),
wherein the function addition space (41) is configured to communicate with the driver’s seat-side divisional passage
(3a) via a first driver’s seat-side communicating portion (401a) disposed close to the driver’s seat-side vent blowout
opening (20a) and a second driver’s seat-side communicating portion (402a) disposed close to the driver’s seat-
side foot blowout opening (30a), and the function addition space (41) is configured to communicate with the pas-
senger’s seat-side divisional passage (3b) via a first passenger’s seat-side communicating portion (401b) disposed
close to the passenger’s seat-side vent blowout opening (20b) and a second passenger’s seat-side communicating
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portion (402b) disposed close to the passenger’s seat-side foot blowout opening (30b), and
wherein in a blowout mode in which the driver’s seat-side foot blowout opening (30a) is open, the second driver’s
seat-side communicating portion (402a) is configured to be opened toward the driver’s seat-side foot blowout opening
(30a) to make the second driver’s seat-side communicating portion (402a) have a lower pressure than the first
driver’s seat-side communicating portion (401a), and in a blowout mode in which the passenger’s seat-side foot
blowout opening (30b) is open, the second passenger’s seat-side communicating portion (402b) is configured to be
opened toward the passenger’s seat-side foot blowout opening (30b) to make the second passenger’s seat-side
communicating portion (402b) have a lower pressure than the first passenger’s seat-side communicating portion
(401b).

4. The vehicular air conditioner according to any one of claims 1 to 3, wherein in each of the divisional passages (3a,
3b), the communicating portion (401a, 401b) relatively low in pressure is formed closer to the blowout opening than
the other of the communicating portions (402a, 402b) is to the blowout opening.

5. The vehicular air conditioner according to any one of claims 1 to 4, wherein in the divisional passages (3a, 3b), the
space defining wall member (40) is disposed inside of the wall portion (2a) and comprises a surface against which
the air flowing from an upstream side collides, the surface comprising an intermediate portion protruding toward the
upstream side.

6. The vehicular air conditioner according to any one of claims 1 to 5, wherein in the divisional passages (3a, 3b), a
guide portion (45, 40c) is disposed on or in a vicinity of a portion of the space defining wall member (40) where the
other of the communicating portions (402a, 402b) is formed, the guide portion (45, 40c) being configured to promote
introduction of the air into the other of the communicating portions (402a, 402b) .

7. The vehicular air conditioner according to any one of claims 1 to 6, wherein the function addition space (41) defined
by the space defining wall member (40) comprises an intermediate portion having a passage cross-sectional area
smaller than the communicating portions.

8. The vehicular air conditioner according to any one of claims 1 to 7, wherein the space defining wall member (40) is
disposed outside of the wall portion (2a) of the air conditioning case (2).

9. The vehicular air conditioner according to any one of claims 1 to 8, wherein the heat exchanger (4, 5) comprises

a cooling heat exchanger (4) configured to cool the air passing therethrough, and
a heating heat exchanger (5) disposed downstream of the cooling heat exchanger (4) and configured to heat
the air passing therethrough, the heating heat exchanger (5) being arranged in the air passage (3) in such a
manner that bypasses (301a, 301b, 302a, 302b) are formed above and below the heating heat exchanger (5).

10. The vehicular air conditioner according to any one of claims 1 to 8, wherein the heat exchanger (4, 5) comprises

a cooling heat exchanger (4) configured to cool the air passing therethrough, and
a heating heat exchanger (5) disposed downstream of the cooling heat exchanger (4) and configured to heat
the air passing therethrough, the heating heat exchanger (5) being arranged in the air passage (3) in such a
manner that bypasses (301a, 301b) are formed only above the heating heat exchanger (5) .

11. The vehicular air conditioner according to any one of claims 1 to 10, wherein the function added to the air by the
function adding device (43) comprises at least one of an ion adding function, a fragrance function, a deodorizing
function, a humidity control function, and a sterilizing function.
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