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(57) Abrege/Abstract:

An air conditioning case (11) in an air conditioning unit for a vehicle forms a first air passage (16), a second air passage (18), and a
mixing space (221). The air conditioning case Is provided with a first blowing port (38) and a second blowing port (40) that are
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(57) Abrege(suite)/Abstract(continued):

connected to the mixing space and blow out an air into a vehicle interior. A cooling heat exchanger (13) Is disposed In the air
conditioning case, and allows air to be cooled and flow Into the first air passage and the second air passage. A heating heat
exchanger (15) Is disposed In the first air passage. A tunnel forming portion (461) Is disposed In a part of the mixing space and
provides a tunnel passage (463) into which a part of the air having passed through the heating heat exchanger flows from the first
alr passage. The tunnel forming portion includes a first outflow portion (464) through which the air flows out of the tunnel passage
to the first blowing port, and a second outflow portion (465) through which the air flows out of the tunnel passage to the second
blowing port, and separates the air flowing in the tunnel passage from the air flowing from the second air passage.
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ABSTRACT

An air conditioning case (11) in an air conditioning unit for a vehicle forms
a first air passage (16), a second air passage (18), and a mixing space (221). The
air conditioning case is provided with a first blowing port (38) and a second blowing
port (40) that are connected to the mixing space and blow out an air into a vehicle
interior. A cooling heat exchanger (13) is disposed in the air conditioning case,
and allows air to be cooled and flow into the first air passage and the second air
passage. A heating heat exchanger (15) is disposed in the first air passage. A
tunnel forming portion (461) is disposed in a part of the mixing space and provides
a tunnel passage (463) into which a part of the air having passed through the
heating heat exchanger flows from the first air passage. The tunnel forming
portion includes a first outflow portion (464) through which the air flows out of the
tunnel passage to the first blowing port, and a second outflow portion (465) through
which the air flows out of the tunnel passage to the second blowing port, and:
separates the air flowing in the tunnel passage from the air flowing from the second

air passage.
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DESCRIPTION

TITLE OF THE INVENTION: AIR CONDITIONING UNIT FOR VEHICLE

CROSS REFERENCE TO RELATED APPLICATION
[0001]

This application is based on Japanese Patent Application No. 2015-102888
filed on May 20, 2015.

TECHNICAL FIELD
[0002]

The present disclosure relates to an air conditioning unit for a vehicle which
blows an air conditioning wind in which a cold air and a warm air are mixed together

into a vehicle interior.

BACKGROUND ART
[0003]

Up to now, the air conditioning unit for a vehicle of this type is disclosed in,
for example, Patent Literature 1. In the vehicle air conditioning unit disclosed In
Patent Literature 1, a baffle is installed in an air conditioning case as a component
for controlling a temperature of a blowing air.  Specifically, muitiple grid tunnels for
leading a warm air from a heater core, which is a heating heat exchanger, to a
defroster blowing port are provided in the baffle.  With the grid tunnel, a blowing air
temperature at the defroster blowing port is optimized, as a result of which windows
of the vehicle are prevented from being fogged and visibility through the windows Is

secured.

PRIOR ART LITERATURE
PATENT LITERATURE

[0004]
Patent Literature 1. JP 2008-143514 A

SUMMARY

CA 2986215 2017-12-29
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[0005]

In order to optimize the blowing air temperature at the defroster blowing
port with the use of the baffle as in Patent Literature 1, it is important how to
efficiently introduce the warm air from the heater core to the defroster blowing port.
For example, when the baffle is used as in Patent Literature 1, with an increase in
the number of grid tunnels for introducing the warm air from the heater core to the
defroster blowing port, a temperature variation of the blown out air at the defroster
blowing port is reduced. Alternatively, with an increase in a tunnel cross-sectional
area per grid tunnel, the temperature variation of the blown out air at the defroster
blowing port is reduced. As a result of the reduction in the temperature variation
of the blown out air, great results are expected to prevent the windows of the vehicle
from being fogged.

[0006]

However, in addition to the defroster blowing port, a face blowing port and
a foot blowing port are also usually provided as blowing ports into a vehicle interior.
Both of a method for increasing the number of grid tunnels and a method for
increasing the tunnel cross-sectional area described above are to constantly
increase the amount of air flowing toward the defroster blowing port in the warm air
from the heater core. Accordingly, if the amount of air flowing toward the defroster
blowing port is always thus increased by the grid tunnels, when the blowing air
temperature is adjusted by mixing the warm air with the cold air in a face mode, a
bi-level mode or the like, a mixing ratio of the warm air decreases. As a result, the

temperature variation at the face blowing port would be expanded.
[0007]

In other words. in the baffle disclosed in Patent Literature 1, if the air flow
amount is increased in order to sufficiently secure the amount of warm air flowing
into one blowing port (for example, defroster blowing port) through the grid tunnels,
the amount of warm air flowing into the other blowing ports (for example, face
blowing port) may be insufficient. As a result of detailed examination by the
inventors, the facts described above have been found.

[0008]
In view of the above points, it is an aspect of the present disclosure to

provide an air conditioning unit for a vehicle, which is capable of preventing an

..

CA 2986215 2017-12-29
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insufficient amount of warm air led to an open one among a first blowing port and a
second blowing port even in a blowing mode in which either the first blowing port as
one blowing port or the second blowing port as another blowing port is open.
[0009]

In order to achieve the above objective, according to an aspect of the
present disclosure, an air conditioning unit for a vehicle includes:

an air conditioning case that includes a first air passage through which air
ﬂowé toward a vehicle interior, a second air passage through which air bypasses
the first air passage and flows toward the vehicle interior, a mixing space that is
connected to the first air passage and the second air passage and is a space where
the air flowing out of the first air passage and the air flowing out of the second air
passage are mixed, and a first blowing port and a second blowing port that are
connected to the mixing space and are ports from which air is blown into the venhicle
interior;

a cooling heat exchanger that is disposed in the air conditioning case,
cools air, and allows the cooled air to flow into the first air passage and the second
air passage,

a heating heat exchanger that is disposed in the first air passage, and
heats air flowing in the first air passage;

an air flow ratio adjusting device that adjusts a ratio between an amount of
air flowing from the cooling heat exchanger to the first air passage and an amount
of air flowing from the cooling heat exchanger to the second air passage;

a first blowing port open-ciose device that opens and closes the first
blowing port;

a second blowing port open-close device that opens and closes the
second blowing port; and

a tunnel forming portion that is disposed in a part of the mixing space and
provides a tunnel passage into which a part of air having passed through the
heating heat exchanger flows from the first air passage, wherein

the tunnel forming portion includes a first outflow portion through which the
air flows from the tunnel passage to the first biowing port, and a second outflow
portion through which the air flows from the tunnel passage to the second blowing

port, and the tunnel forming portion separates the air flowing in the tunnel passage

-3 -
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from the air flowing from the second air passage.

[0010]
According to the above disclosure, the tunnel forming portion provides the

tunnel passage into which a part of the air having passed through the heating heat
exchanger flows from the first air passage. Also, the first outflow portion of the
tunnel forming portion causes the air in the tunnel passage to flow out to the first
blowing port, and the second outflow portion of the tunnel forming portion causes
the air in the tunnel passage to flow out to the second blowing port. For that
reason, the warm air that has heated by the heating heat exchanger and passed
through the tunnel passage can flow to the first blowing port if the first blowing port
is opened by the first blowing port open-close device, and the warm air can flow to
the second blowing port if the second blowing port is opened by the second biowing

port open-close device.

[0011] '
Therefore, even in a blowing mode in which the first blowing port or the
second blowing port is opened, the insufficient amount of warm air led to the

opened blowing port of the first blowing port and the second blowing port can be

prevented.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

FIG. 1 is a cross-sectional view shdwing a schematic configuration of an
air conditioning unit for a vehicle according to a first embodiment.

FIG. 2 is a perspective view of a single grid member when viewed in a
direction of an arrow Il in FIG. 1.

FIG. 3 is a perspective view of the singie grid member when viewed in a
direction of an arrow lil in FIG. 1.

FIG. 4 is a perspective view of a single face blowing port door when
viewed in a direction of an arrow IV in FIG. 1.

FIG. 5 is a perspective view of the single face blowing port door when
viewed from an opposite side to that in FIG. 4.

FIG. 6 is a partially enlarged cross-sectional view of the air conditioning

~ unit for a vehicle viewed in the same cross section as that of FIG. 1, showing a

-4 -
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main part of an air flow in an air conditioning case in a bi-level mode.
FIG. 7 is a partially enlarged cross-sectional view of the air conditioning
unit for a vehicle viewed in the same cross section as that of FIG. 1, showing a

main part of an air flow in an air conditioning case in a defroster mode.

DESCRIPTION OF EMBODIMENTS
[0013]

Hereinafter, embodiments of the present disclosure will be described with
reference to the drawings. The same or equivalent parts between the respective
embodiments including the other embodiments described later are assigned the
same numeral in the drawings.

[0014]
(First Embodiment)

FIG. 1 is a cross-sectional view showing a schematic configuration of an
air conditioning unit 10 for a vehicle according to the present embodiment. Arrows
DR1 and DR2 in FIG. 1 and an arrow DR3 in FIG. 2 indicate directions of the
vehicle on which the vehicle air conditioning unit 10 is mounted. In other words,
the arrow DR1 in FIG, 1 indicates a vehicle longitudinal direction DR1, the arrow
DR2 indicates a vehicle vertical direction DR2, and the arrow DR3 in FIG. 2
indicates a vehicle width direction DR3 (that is, a vehicle lateral direction DR3).
[0015]

The vehicle air conditioning unit 10 for a vehicle (hereinafter simply
referred to as air conditioning unit 10) illustrated in FIG. 1 is included in a vehicle
interior unit section forming a part of a vehicle air conditioning apparatus having a
refrigeration cycle configured by a compressor, a condenser, and the like disposed
in an engine compartment. The air conditioning unit 10 is disposed substantially
in the center of the vehicle width direction DR3 (refer to FIG. 1) inside an instrument
panel not shown in a front portion of a vehicle interior. The vehicle interior unit
section of the vehicle air conditioning apparatus is roughly divided into the air
conditioning unit 10 in the substantially central portion and a not-illustrated blower
unit offset at a front passénger seat side inside the instrument panel.

[0016]
As is well known, the blower unit includes an inside and outside air

-5 -
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switching box that selectively introduces an outside air which is a vehicle exterior
air or an inside air which is a vehicle interior air, and a centrifugal blower that blows
the air introduced into the inside and outside air switching box. The blown air in
the blower unit flows into an air inflow space 12 at a foremost portion in the air
conditioning case 11 of the air conditioning unit 10 illustrated in FIG. 1.

[0017]

The air conditioning unit 10 includes the air conditioning case 11, an
evaporator 13, a heater core 195, a first air mixing door 26, a second air mixing door
28, a defroster blowing port door 32, a face blowing port door 34, a foot blowing
port door 36, a grid member 46, and the like.

[0018]

The air conditioning case 11 provides a passage of an air flowing toward
the vehicle interior in the air conditioning case 11. The air conditioning case 11
includes the evaporator 13, the heater core 15, the first air mixing door 26, the
second air mixing door 28, the defroster blowing port door 32, the face blowing port
door 34, the foot blowing port door 36, and the grid member 46.

[0019]

The air conditioning case 11 is made of a resin having a certain degree of
elasticity like polypropylene and excellent in mechanical strength. Specifically, for
the reasons of convenience of mold die-cutting, assembling air conditioning
equipment in the case, and so on, after the air conditioning case 11 has been
divided into multiple divided cases and molded, the multiple divided cases are
fastened to each other integrally.

[0020]
In the air conditioning case 11 of the air conditioning unit 10, the

evaporator 13 as a cooling heat exchanger is vertically diéposed in the vertical
direction at a rear portion of the air inflow space 12. In other words, the
evaporator 13 is vertically disposed such that an air inflow surface 13b and an air
outflow surface 13c of a core portion 13a in the evaporator 13 extend substantially
in the vehicle vertical direction DR2.
[0021]

Therefore, the blown air of the blower unit flows into the air inflow space 12,

and then passes through the core portion 13a of the evaporator 13 from the space

-6 -
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12 from the front to the rear. As has been well known, a low-pressure refrigerant
whose pressure has been reduced by a pressure reducing device such as an
expansion valve of the vehicle air conditioning refrigeration cycle flows in the
evaporator 13, and the low pressure refrigerant absorbs a heat from the blowing air
and evaporates, thereby cooling the blown arr.
[0022]

The air conditioning case 11 is configured so that a warm air passage 16
as a first air passage, an upper cold air passage 18 as a second air passage, and a
lower cold air passage 20 as a third air passage are provided at the rear of the
evaporator 13 in the air conditioning case 11, in other words, on an air flow
downstream side of the evaporator 13. All of those passages 16, 18, and 20 are
air passages for allowing the air to flow toward the vehicle interior, and are
arranged in the order of the upper cold air passage 18, the warm air passage 16,
and the lower cold air passage 20 from the upper side, and are arranged in parallel

‘to each other. In other words, the upper cold air passage 18 and the lower cold atr

passage 20 are bypass passages that allow the air to flow while bypassing the
warm air passage 16. The evaporator 13 cools the air in the core portion 13a and
flows the cooled air to flow in the warm air passage 16, the upper cold air passage
18, and the lower cold air passage 20.

[0023]

The heater core 15 is a heating heat exchanger that is disposed in the
warm air passage 16 and heats the air flowing in the warm air passage 16. In
more detail, as has been well known, the heater core 15 heats the air with a hot

water, which is an engine coolant of a vehicle engine as a heat source. The
heater core 15 is vertically disposed such that an air inflow surface 15b and an air
outflow surface 15¢ of a core portion 15a in the heater core 15 extend substantially

in the vehicle vertical direction DR2.

[0024]
For that reason, in the air conditioning case 11, the warm air, which is the

air heated by the heater core 15, flows in the warm air passage 16. On the other
hand, air that is not heated by the heater core 15 after having passed through the
evaporator 13, that is, the cold air bypasses the heater core 15 and flows In the
upper cold air passage 18 and the lower cold air passage 20.

-7 -
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[0025]
Further, the air conditioning case 11 has a warm air passage partition wall

161 on the air flow downstream side of the heater core 15 in the warm air passage
16. The warm air passage partition wall 161 divides the warm air passage 16 into
a main warm air passage 16a and a sub warm air passage 16b thinner than the
main warm air passage 16a on the air flow downstream side of the heater core 15.
The main warm air passage 16a and the sub warm air passage 16b are provided to
allow the air to flow in parallel to each other, and the sub warm air passage 16b Is
disposed above the main warm air passage 16a.

[0026]

Both of the first air mixing door 26 and the second air mixing door 28 are
formed of well-known film doors which are slid by a drive mechanism not shown.
Both of the first air mixing door 26 and the second air mixing door 28 are disposed
at the air flow upstream end of the warm air passage 16, the upper cold air passage
18, and the lower cold air passage 20. In short, the first air mixing door 26 and the
second air mixing door 28 are disposed between the evaporator 13 and the heater

core 15.
[0027]

The first air mixing door 26 is disposed on an upper side of the second air
mixing door 28 and opens and closes the upper cold air passage 18 and
appropriately the upper half of the warm air passage 16. The second air mixing
door 28 opens and closes the lower cold air passage 20 and approximately the
lower half of the warm air passage 16.

[0028] |

With such a configuration, the first air mixing door 26 and the second air
mixing door 28 as a whole function as an air flow ratio adjusting device. In other
words, in the air having passed through the evaporator 13, the first air mixing door
26 and the second air mixing door 28 adjust an air flow ratio between the amount of
air flowing through the warm air passage 16, the amount of air flowing through the
upper cold air passage 18, and the amount of air flowing through the lower cold air
passage 20 as a whole. The first air mixing door 26 and the second air mixing
door 28 can adjust the blowing air temperature into the vehicle interior by adjusting

the air flow ratio.
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[0029]
Specifically, as with the known air mixing door, the first air mixing door 26

and the second air mixing door 28 are continuously slid between a maximum
cooling position and a maximum heating position. The maximum cooling position
is a slide position at which the first air mixing door 26 and the second air mixing
door 28 fully close the warm air passage 16 and fully open the upper cold air
passage 18 and the lower cold air passage 20. The maximum heating position is
a slide position at which the first air mixing door 26 and the second air mixing door
28 fully open the warm air passage 16 and fully close the upper cold air passage 18
and the lower cold air passage 20.

[0030] .
In addition, the first air mixing door 26 and the second air mixing door 28

may be positioned at an intermediate position between the maximum cooling
position and the maximum heating position. In that case, the air having passed
through the evaporator 13 is blown into the warm air passage 16, the upper cold air
passage 18, and the lower cold air passage 20 at the air flow ratio corresponding to
the slide positions of the first air mixing door 26 and the second air mixing door 28.
[0031] '

The air conditioning case 11 is provided with an upper mixing space 221
and a lower mixing space 222 on the air flow downstream side of the warm air
passage 16, the upper cold air passage 18, and the lower cold air passage 20.
The upper mixing space 221 is disposed on the upper side of the lower mixing
space 222. The upper mixing space 221 and the lower mixing space 222 are
connected to each other in the vertical direction. The upper mixing space 221 and
the lower mixing space 222 form one cold and warm air mixing space 22 in which
the warm air flowing out of the warm air passage 16 and the cold air flowing out of
the cold air passages 18 and 20 are mixed. The upper mixing space 221

corresponds to a mixing space of the present disclosure.

[0032]

Specifically, the upper cold air passage 18 and the sub warm air passage
16b of the warm air passage 16 are connected to the upper mixing space 221, and
the lower cold air passage 20 and the main warm air passage 16a of the warm air

passage 16 are connected to the lower mixing space 222.

-9-
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[0033] |

For that reason, for example, when the defroster blowing port 38 or the
face blowing port 40 is opened and the air in the lower mixing space 222 flows
upward in the air conditioning case 11, eventually, the upper mixing space 221
becomes a space in which the air flowing out of the warm air passage 16, the upper
cold air passage 18, and the lower cold air passage 20 are mixed with each other.
When the foot blowing port 42 is opened and the air in the upper mixing space 221
flows downward in the air conditioning case 11, eventually, the lower mixing space
222 becomes a space in which the air ﬂbwing out of the warm air passage 16, the
upper cold air passage 18, and the lower cold air passage 20 are mixed with each
other. .

(0034}

The defroster blowing port 38 serving as the first blowing port and the face
blowing port 40 serving as the second blowing port are opened on an upper surface
portion of the air conditioning case 11. The defroster blowing port 38 is disposed
in front of the face blowing port 40 in the vehicle. The defroster blowing port 38
and the face blowing port 40 are connected to the upper mixing space 221, and
blow the air from the upper mixing space 221 into the vehicle interior.

[0035]

Specifically, the defroster blowing port 38 is an air outlet for blowing the air
from the upper mixing space 221 toward an inner surface of a vehicle front glass.
The face blowing port 40 is a blowing port for blowing the air from the upper mixing
space 221 toward an upper half of an occupant seated in a front seat.

[0036]

Further, as illustrated in FIG. 1, a foot blowing port 42 as a third blowing
port is opened in a rear portion of the air conditioning case 11. The foot blowing
port 42 is connected to the lower mixing space 222, and blows the air from the
lower mixing space 222 into the vehicle interior.

[0037]

Specifically, the foot blowing port 42 is an air outlet for blowing the air from
the lower mixing space 222 toward feet of the occupant in the vehicle interior.
[0038]

The defroster blowing port door 32 is disposed in a first blowing passage

-10 -
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381 that allows the air to flow from the upper mixing space 221 into the defroster
blowing port 38, and functions as a first blowing port open-close device that opens
and closes the defroster blowing port 38 as a first air outlet. Specifically, the
defroster blowing port door 32 is a rotary type plate door and is operated by an

electric actuator not shown.
[0039]

The defroster blowing port door 32 includes a flat plate-like door main
bady portion 321 and a door rotating shaft 322 that is fixed to one end of the door
main body portion 321. The door main body portion 321 of the defroster blowing
port door 32 rotates around the door rotating shaft 322 to open and close the
defroster blowing port 38. An axis center of the door rotating shaft 322 is oriented
along the vehicle width direction DR3 (refer to FIG. 2). For example, in FIG. 1, the
defroster blowing port door 32 is shown with the defroster blowing port 38 closed,
and in FIG. 7 the defroster blowing port door 32 is shown with the defroster blowing
port 38 open.

[0040]

Further, the foot blowing port door 36 functions as a third blowing port
open-close device for opening and closing the foot blowing port 42 as the third
blowing port. The foot blowing port door 36 is a rotating type pléte door similar to
the defroster blowing port door 32 and includes a flat plate-like door main body
portion 361 for opening and closing the foot blowing port 42 and a door rotating
shaft 362 that is fixed to one end of the door main body portion 361. The face
blowing port door 34 will be described later.

[0041]

The grid member 46 is a member for controlling the air flow in the upper
mixing space 221 in order to reduce a temperature unevenness between the blown
out air from the defroster blowing port 38 and the blown out air from the face
blowing port 40. The grid member 46 is molded as a member different from the air
conditioning case 11 and is disposed in a part of the upper mixing space 221 and
fixed to the air conditioning case 11 by fitting or the like. The grid member 46 is
shaped as illustrated in FIGS. 2 and 3.

[0042]
FIG. 2 is a perspective view of the single grid member 46 when the gria

.11 -



10

15

20

25

30

CA 02986215 2017-11-16

member 46 is viewed in a direction of an arrow Il in FIG. 1, and FIG. 3 is a
perspective view of the single grid member 46 when the grid member 46 is viewed
in a direction of an arrow Ill in FIG. 1. As illustrated in FIGS. 2 and 3, the grid
member 46 has a tunnel forming portion 461 and a non-tunnel portion 462, The
tunnel forming portion 461 is disposed at one side of the non-tunnel portion 462 in
the vehicle width direction DR3. The non-tunnel portion 462 is open to both the
vehicle longitudinal direction DR1 and the vehicle vertical direction DR2. For that
reason, as indicated by an arrow AR1c¢ in FIG. 3, the air (that is, cold air) that flows
into the upper mixing space 221 from the upper cold air passage 18 (refer to FIG.
1) passes through a space in the non-tunnel portion 462 and flows through one of
the multiple blowing ports 38, 40, and 42.

[0043]

As illustrated in FIGS. 2 and 3, the tunnel forming portion 461 is configured
so that a tunnel passage 463 through which the air flows is provided inside the
tunnel forming portion 461. The tunnel passage 463 is provided to extend in the
vehicle vertical direction DR2, and a part of the air having passed through the
heater core 15 flows into the tunnel passage 463 from below.

[0044]

In more detail, as illustrated in FIGS. 1 to 3, the tunnel passage 463 is
opened to the sub warm air passage 16b and the main warm air passage 16a at an
upstream side (that is, a lower side) of the tunnel passage 463. For that reason,
as indicated by an arrow AR1h in FIGS. 1 and 2, the air in the sub warm air
passage 16b flows into the tunne! passage 463 from the lower side. At the same
time, as indicated by the arrow AR2h in FIGS. 1 and 3, a part of the air in the main
warm air passage 16a flows into the tunnel passage 463 from the lower side.

[0045]
Further, as illustrated in FIGS. 1 to 3, the tunnel forming portion 461 has a

first outflow portion 464 and a second outflow portion 465. The first outflow
portion 464 provides a first outflow hole 464a, and allows the air in the tunnel
passage 463 to flow out from the first outflow hole 464a into the defroster blowing
port 38 as indicated by an arrow ART1 (refer to FIGS. 1 and 2). For example, the
first outflow hole 464a of the first outflow portion 464 is opened obliquely upward,
which is inclined forward. The first outflow portion 464 causes the air in the tunnel

-12 -
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passage 463 to flow out toward a first blowing passage 381, and the air flows from
the first blowing passage 381 to the defroster blowing port 38.
[0046]

On the other hand, the second outflow portion 465 provides a second
outflow hole 465a. The second outflow hole 465a is a vent hole separated from
the first outflow hole 464a. The second outflow portion 465 causes the air in the
tunnel passage 463 to flow out to the face blowing port 40 as indicated by an arrow
ART2 (refer to FIG. 1) from the second outflow hole 465a. For example, the
second outflow hole 465a of the second outflow portion 465 is opened obliquely
rearward with the upward inclination. The second outflow portion 465 causes the
air in the tunnel passage 463 to flow out toward a second blowing passage 401,
and the air flows from the second blowing passage 401 to the face blowing port 40.
[0047]

The second outflow portion 465 is provided in the middle of the passage of
the air flowing through the tunnel passage 463 to the first outflow portion 464. In
other words, the second outflow portion 465 allows the air in the tunnel passage
463 to flow out on the upstream side of the first outflow portion 464 in the air flow in
the tunnel passage 463. As can be seen from the direction of the arrow ARTZ2 in
FIG. 1, the second outflow portion 465 opens toward a side opposite to the
evaporator 13 side. Further, the first outflow portion 464 and the second outflow
portion 465 are opened at a position closer to the upper side in the upper mixing
space 221. In FIG. 3, the second outflow hole 465a is hatched for the purpose of
clearly indicating the second outflow hole 465a.

[0048]

As lllustrated in FIG. 1, the tunnel forming portion 461 configured as
described above is disposed so as to traverse the upper mixing space 221
vertically. Since the tunnel forming portion 461 is formed in a tubular shape and a
tubular inner space of the tunnel forming portion 461 is a tunnel passage 463, the
tunnel forming portion 461 causes the air (specifically, warm air) in the tunnel
passage 463 to flow separately from the air (Specifically, cold air) flowing from the
upper cold air passage 18. Therefore, the tunnel forming portion 461 enables the
warm air flowing into the tunnel passage 463 to flow out from one or both of the first
outflow portion 464 and the second outflow portion 465 without being hindered by

-13 -
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the cool air flowing from the upper cold air passage 18.
[0049]}

As illustrated in FIG. 1, the air conditioning case 11 has a separation
portion 111 as a passage partition wall that separates the first blowing passage 381
from the second blowing passage 401. As described above, the first blowing
passage 381 is an air passage that allows the air to flow from the upper mixing
space 221 to the defroster blowing port 38. However, the air flowing out of the first
outflow portion 464 of the grid member 46 also flows into the first blowing passage
381. In other words, the first blowing passage 381 is also an air passage that
allows the air to flow from the first outflow portion 464 to the defroster blowing port
38.

[0050]

The second blowing passage 401 is an air passage that allows the air to
flow from the upper mixing space 221 to the face blowing port 40. At the same
time, since the air flowing out of the second outflow portion 465 of the grid member
46 also flows into the second blowing passage 401, the second blowing passage
401 is also an air passage that allows the air to flow from the second outflow
portion 465 to the face blowing port 40.

[0051)

Now, a description will be given of a relative positional relationship of the
first blowing passage 381, the second blowing passage 401, and the heat
exchangers 13, 15. First, the heater core 15 is arranged next to the evaporator 13
In the vehicle longitudinal direction DR1 as one direction. The first blowing

passage 381 is provided on the evaporator 13 side of the separation portion 111 in
the vehicle longitudinal direction DR1 and the second blowing passage 401 is

provided on the side opposite to the evaporator 13 side of the separation portion
111 in the vehicle iongitudinal direction DR1. Further, the first outflow portion 464
of the grid member 46 opens obliquely upward toward the evaporator 13 side while
the second outflow portion 465 opens toward the opposite side to the evaporator 13
sige. '
[0052]

In addition, when one space consisting of the upper mixing space 221 and

the upper cold air passage 18 is referred to as an interposition space 48, the heater
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core 15 is disposed on an opposite side of at least a part of the interposition space
48 from the separation portion 111 of the air conditioning case 11.
[0053]

Next, the face blowing poﬁ door 34 will be described. As illustrated in
FIG. 1, the face blowing port door 34 is disposed at the rear of the grid member 46
in the upper mixing space 221 in the vehicle, and functions as a second blowing
port open-close device that opens and closes the face blowing port 40 serving as
the second blowing port. Specifically, the face blowing port door 34 is a rotary
doar and is operated by an electric actuator not shown.

[0054]

As illustrated in FIGS. 4 and 5, the face blowing port door 34 includes door
rotating shafts 341, 342, a door main body portion 343, and a tunnel lid portion 344.
FIG. 4 is a perspective view of the single face blowing port doo'r 34 when the face
blowing port door 34 is viewed in a direction of an arrow IV in FIG. 1, and FIG. 5 is a
perspective view of the single face blowing port door 34 when the face blowing port
door 34 is viewed from the opposite side to that in FIG. 4. The face blowing port
door 34 is made of resin, and the left and right door rotating shafts 341, 342, the
door main body portion 343, and the tunnel lid portion 344 are integrally molded to
configure the face blowing port door 34.

[0055]

The axial direction of the door rotating shafts 341 and 342, that is, the axial
direction of the door axis center CLd of the face blowing port door 34 coincides with
the vehicle width direction DR3. The door main body portion 343 opens and
closes the face blowing port 40 (refer to FIG. 1) whilé rotating around the door
rotating shafts 341 and 342. Specifically, as illustrated in FIG. 1, the door main
body portion 343 opens and closes the air flow upstream end of the second biowing
passage 401, in other words, the door main body portion 343 opens and closes the
face blowing port 40 on the air flow downstream side of the second outflow portion
465 of the grid member 46.

[0056]

For example, in FIG. 1, the face blowing port door 34 is in a fully opened
position in which the face blowing port 40 is maximally opened, and in FIG. 7, the
face blowing port door 34 is in a fully closed position in which the face blowing port
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40 is closed. Further, in FIG. 6, the face blowing port door 34 is in a half open
position which is an intermediate position between the fully opened position and the
fully closed position. The face blowing port door 34 is located at any one of the
three positions of the fully opened position, the half open position, and the fully
closed position.
[0057] |

Returning to FIGS. 4 and 5, the door main body portion 343 includes right
and left fan-shaped side plate portions 343a, 343b, an outer peripheral door
surface 343c, and flange-like seal portions 343d, 343e. The left and right door
rotating shafts 341 and 342 are formed so as to protrude to the left and right
outside at a hub position of the fan shape of the left and right side piate portions
343a and 343b, and are rotatably supported by bearing holes not shown provided
in the left and right side wall portions of the air conditioning case 11. ‘ An outer
peripheral door surface 343c is joined to the outer peripheral end portions of the left
and right fan-shaped side plate portions 343a and 343b. As a result, the left and
right fan-shaped side plate portions 343a and 343b and the outer peripheral door
surface 343c are integrally formed into a gate shape. An inner space of the gate
shape always opens to the upper mixing space 221 (refer to FIG. 1).

[0058]
The outer peripheral door surface 343c is located at a predetermined

distance outward from the door axis center CLd of the face blowing port door 34 in
the radial direction of the door rotating shafts 341 and 342, and extends in the axial

direction of the door axis center CLd, to thereby form a predetermined wall area.

[0059]
A seal structure of the face blowing port door 34 is a so-called lip seal type,

and the flange-like seal portions 343d and 343e protrude outward in a flange shape
from peripheral edge portions of the side plate portions 343a and 343b and the
outer peripheral door surface 343¢c. The flange-like seal portions 343d and 343e

are pushed against sealing parts of the air conditioning case 11 (refer to FIG. 1)
facing the flange-like seal portions 343d and 343e while the face blowing port door
34 rotates in one direction around the door axis ‘center: CLd (specifically,
counterclockwise in FIG. 1). As a result, the flange-like seal portions 343d and
343e seal a space between the door main body portion 343 and the air conditioning
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case 11.

[0060]

The tunnel lid portion 344 operates integrally with the door main body
portion 343 to open and close the second outflow portion 465 (refer to FIG. 1) of the
tunnel forming portion 461. The tunnel lid portion 344 is disposed inside the outer

- peripheral door surface 343c of the door main body portion 343 in the radial

direction of the door rotating shafts 341 and 342. The tunnel lid portion 344 opens
and closes the second outfiow portion 465 of the tunnel forming portion 461 while
rotating around the door rotating shafts 341 and 342. For example, when the door
main body portion 343 is located at a position where the door main body portion
343 closes the face blowing port 40 (that is, the fully closed position of the face
blowing port door 34), the tunnel lid portion 344 is positioned to close the second
outflow portion 465.

[0061]

The tunnel lid portion 344 has a flat plate shape and has an
outflow-portion facing surface 344a facing the second outflow portion 465 at a
position where the second outflow portion 465 is closed. The outflow-portion
facing surface 344a of the tunnel lid portion 344 rotates away from the second
outflow portion 465 as the door main body portion 343 rotates from the position of
closing the face blowing port 40 to the direction of opening the face blowing port 40.
[0062]

In the air conditioning unit 10 of FIG. 1 configured as described above, the
multiple blowing modes are alternatively realized. For example, the blowing mode

iIncludes a face mode, a foot mode, a bi-level mode, a defroster mode, and the like.
[0063] |

In the face mode, the defroster blowing port 38 illustrated in FIG. 1 is fully
closed by the defroster blowing port door 32, and the foot blowing port 42 is fully
closed by the foot blowing port door 36. At the same time, in the face mode, the
face blowing port 40 is fully opened by locating the face blowing port door 34 at the

fully opened position. The face blowing port door 34 is located at the fully opened
position, to thereby supply the sufficient amount of air conditioning wind to the face
blowing port 40. FIG. 1 shows the rotational positions of the respective doors 32,
34, and 36 in the face mode.
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© [0064]

Further, in the foot mode, the defroster blowing port 38 is slightly opened
by the defroster blowing port door 32 and the foot blowing port 42 is fully opened by
the foot blowing port door 36. At the same time, in the foot mode, the face blowing
port 40 is fully closed by locating the face blowing port door 34 at the fully closed
position. '

[0065]

In the bi-level mode, the defroster blowing port 38 is fully closed by the
defroster blowing port door 32, and the foot blowing port 42 is fully opened by the
foot blowing port door 36. At the same time, in the bi-level mode, the face biowing
port 40 is half opened by locating the face blowing port door 34 at the half opened
position. As a result, the air in the air conditioning case 11 in the bi-level mode
flows as illustrated in FIG. 6. In an example of FIG. 6, the air mixing doors 26 and
28 are located at an intermediate position between the maximum cooling position
and the maximum heating position, and the air having passed . through the
evaporator 13 flows through the warm air passage 16, the upper cold air passage
18, and the lower cold air passage 20.

[0066] -

FIG. 6 is a partially enlarged cross-sectional view of the air conditioning
unit 10 when viewed in the same cross section as that of FIG. 1, showing a main
part of the air flow in the air conditioning case 11 in the bi-level mode. In FIG. 6,
the flow of cold air is indicated by double-dotted chain arrows and the fiow of warm
air is indicated by solid or dashed arrows. The flow of warm air passing through
the tunnel passage 463 of the grid member 46 in the warm air flow is indicated by
broken arrows.

[0067]

Specifically, in the bi-level mode, the respective cold air passing from the
evaporator 13 through the upper cold air passage 18 and the lower cold air
passage 20 (refer to FIG. 1) flows toward the face blowing port 40 and the foot
blowing port 42. In the cold air, the cold air flowing toward the face blowing port
40 flows, for example, as indicated by the two-dot chain line arrows in FIG. 6.

[0068]
In more detail, the cold air flowing from the upper cold air passage 18 to
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the face blowing port 40 flows to the face blowing port 40 after having passed
through the space inside the non-tunnel portion 462 of the grid member 46. At this
time, the cold air passing through the space in the non-tunnel portion 462 is
branched into two flow paths by the face blowing port door 34 and flows into the
face blowing port 40. The cold air flowing through one of the two flow paths mixes
with the warm air flowing out of the second outflow portion 465 after having passing
through the tunnel passage 463 of the grid member 46 from the warm air passage
16. The cool air flowing through the other of the two flow paths mixes with the cold
air flowing toward the face blowing port 40 from the lower cold air passage 20
without flowing out to the foot blowing port 42, and the warm air that has not
entered the tunnel passage 463 from the warm air passage 16. In this way, the
cold air flows toward the face blowing port 40, but during flowing toward the face
blowing port 40, the cold air is mixed with the warm air from the warm air passage
16 in the cold and warm air mixing space 22. '

[0069]

Further, part of the warm air having passed through the heater core 15
flows in the tunnel passage 463 (refer to FIG. 2) of the grid member 46 as indicated
by a broken line arrow. At this time, since the defroster blowing port 38 is fully
closed, the warm air in the tunnel passage 463 exclusively flows out of the opened
second outflow portion 465 and flows in the face blowing port 40. Even if the
warm air in the tunnel passage 463 flows out of the first outflow portion 464, the
warm air eventually flows into the face blowing port 40. Since a part of the warm
air is led to the face blowing port 40 through the tunnel passage 463, the amount of
warm air is unlikely to be insufficient and a temperature unevenness of the air
conditioning wind blown into the vehicle interior from the face blowing port 40 is
reduced. The flow of cold air and warm air toward the face blowing port 40

described above is the same in the face mode.
[0070]

In the defroster mode, the defroster blowing port 38 is fully opened by the
defroster blowing port door 32, and the foot blowing port 42 is fully closed by the
foot blowing port door 36. At the same time, in the defroster mode, the face
blowing port 40 is fully closed by locating the face 'blowing port door 34 at the fully
closed position. As a result, the air in the air conditioning case 11 in the defroster
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mode flows as illustrated in FIG. 7. In an example of FIG. 7, the air mixing doors
26 and 28 are located at an intermediate position between the maximum cooling
position and the maximum heating position, and the air having passed through the
evaporator 13 flows through the warm air passage 16, the upper cold air passage
18, and the lower cold air passage 20. '

[0071]

FIG. 7 is a partially enlarged cross-sectional view of the air conditioning
unit 10 when viewed in the same cross section as that of FIG. 1, showing a main
part of the air flow in an air conditioning case 11 in the defroster mode. In FIG. 7,
like FIG. 6, the flow of cold air is indicated by double-dotted chain arrows and the
flow of warm air is indicated by solid or dashed arrows. The flow of warm air
passing through the tunnel passage 463 of the grid member 46 in the warm air flow
s indicated by broken arrows.

[0072]

Specifically, in the defroster mode, the cold air passing through the upper
cold air passage 18 and the lower cold air passage 20 (refer to FIG. 1) from the
evaporator 13 and the warm air passing through the heater core 15 are led to the
defroster blowing port 38. The cold air and the warm air are mixed together in the
cold and warm air mixing space 22.

[0073]

Further, part of the warm air having passed through the heater core 15
flows in the tunnel passage 463 (refer to FIG. 2) of the grid member 46 as indicated
by a broken line arrow. At this time, since the defroster blowing port 38 is fully
opened and the second outfiow portion 465 of the grid member 46 is closed by the
tunnel lid portion 344 of the face blowing port door 34, the warm air in the tunnel
passage 463 exclusively flows out of the first outflow portion 464 and flows into the
defroster blowing port 38. Since a part of the warm air is led to the defroster
blowing port 38 through the tunnel passage 463, the amount of warm air is unlikely
to be insufficient and a temperature unevenness of the air conditioning wind blown
into the vehicle interior from the defroster blowing port 38 is reduced. The flow of
cold air and warm air toward the defroster blowing port 38 described above is the

same in the foot mode.
[0074]
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As described above, according to the present embodiment, as shown in
FIGS. 1 to 3, the tunnel forming portion 461 of the grid member 46 has the tunnel
passage 463 into which a part of the air having passed through the heater core 15
flows from the warm air passage 16. Also, the first outflow portion 464 of the
tunnel forming portion 461 causes the air in the tunnel passage 463 to flow out to
the defroster blowing port 38, and the second outflow portion 465 of the tunnel
forming portion 461 causes the air in the tunnel passage 463 to flow out to the face
blowing port 40. -

[0075]

For that reason, if the defroster outlet 38 is opened by the defroster
blowing port door 32, the warm air heated by the heater core 15 and passing
through the tunnel passage 463 can flow into the defroster blowing port 38. When
the face blowing port 40 is opened by the face blowing port door 34, the warm air
heated by the heater core 15 and passing through the tunnel passage 463 can flow
to the face blowing port 40. In other words, the warm air in the tunnel passage
463 can be efficiently led to the defroster blowing port 38 or the face blowing port
40 without being obstructed by the cold air flowing into the upper mixing space 221
from the upper cold air passage 18.

[0076)

Therefore, even in the blowing mode in which one of the defroster blowing
port 38 or the face blowing port 40 is opened, the insufficient amount of warm air
led to the opened air outlet of the defroster blowing port 38 and the face blowing
port 40 can be prevented. Along with the above configuration, for example, the
temperature unevenness of the air blown out of the opened blowing port (in
particular, the face blowing port 40) can be reduced. For exampie, the insufficient
amount of the warm air introduced to the defroster blowing port 38 is prevented, to

thereby improve the window clearness in the defroster mode.

[0077]
Further, according to the present embodiment, when the door main body

portion 343 is located at the position to close the face blowing port 40, the tunnel lid
portion 344 of the face blowing port door 34 is located at a position to close the
second outflow portion 465 of the grid member 46. Therefore, in the blowing
mode in which the face blowing port 40 is closed, the warm air in the tunnel
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passage 463 can be caused to flow exclusively from the first outflow portion 464 of
the grid member 46. For example, in the defroster mode, the warm air in the
tunnel passage 463 can smoothly flow to the defroster blowing port 38.

[0078]

Further, according to the present embodiment, the door main body portion
343 of the face blowing port door 34 opens and closes the face blowing port 40 on
the air flow downstream side of the second outflow portion 465 of the grid member
46. Accordingly, in the blowing mode in which the face blowing port 40 is closed,
the air flow from the second outflow portion 465 to the face blowing port 40 is
prevented not only in the tunnel lid portion 344 of the face blowing port door 34 but
also in the door main body portion 343.

[0079]

Further, according to the present embodiment, in the grid member 46, the
second outflow hole 465a of the second outflow portion 465 is formed as a
separate hole from the first outflow hole 464a of the first outflow portion 464.
Therefore, as compared with a case where the second outflow hole 465a is
connected to the first outflow hole 464a to provide one hole, it is easy to configure
the tunnel lid portion 344 of the face blowing port door 34 so as to close the second
outflow hole 465a.

[0080]

According to the present embodiment, as illustrated in FIG. 1, the tunnel
forming portion 461 is disposed so as to traverse the upper mixing space 221
vertically. Therefore, the warm air of the warm air passage 16 can be led from the
warm air passage 16 to the opposite side across the upper mixing space 221,
specifically to the upper side of the upper mixing space 221 through the tunnel
passage 463 of the tunnel forming portion 461. '

[0081]

Further, according to the present embodiment, the separation portion 111
of the air conditioning case 11 is a passage partition wall that separates the first
blowing passage 381 from the second blowing passage 401. The first blowing
passage 381 is a passage through which the air flows from the first outflow portion
464 of the grid member 46 to the defroster blowing port 38, and the second blowing

passage 401 |s a passage through which the air flows from the second outflow
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portion 465 of the grid member 46 to the face blowing port 40. Therefore, if the
defroster blowing port 38 is open, the warm air flowing out from the first outflow
portion 464 can be smoothly guided to the defroster blowing port 38. If the face
blowing port 40 is opened, the warm air flowing out of the second outflow portion
465 can be smoothly led to the face blowing port 40.

[0082]

(Other Embodiments)

(1) In the embodiment described above, the face mode, the foot mode, the
bi-level mode, and the defroster mode are exemplified as the blowing mode of the
air conditioning unit 10, but the number of blowing modes is not limited. For
example, a foot defroster mode in which the defroster blowing port 38 and the foot
blowing port 42 are fully opened and the face blowing port door 34 is fully closed
may be provided in addition to the four blowing modes.

[0083]

(2) In the grid member 46 of the embodiment described above, the second
outflow portion 465 is open as shown in FIG. 3, but the shape and position of the
second outflow portion 465 is not limited. For example, the shape and position of
the second outflow portion 465 may be appropriately determined according to the
shape and placement of the face blowing port door 34 that opens and closes the
second outflow portion 465.

[0084]
(3) In the embodiment described above, the face blowing port door 34 is a

rotary door, but may be a cantilever door similar to the defroster blowing port door
32 or a slide door. In the blowing mode for closing the face blowing port 40, if the
face blowing port door 34 can close the face blowing port 40 and also close the
second outflow portion 465 of the grid member 46, the face blowing port door 34 is
not limited to the door type.

[0089]

(4) In the embodiment described above, the defroster blowing port door 32
and the face blowing port door 34 are door devices separate from each other, but
there is no need to mechanically separate the defroster blowing port door 32 and
the face blowing port door 34 from each other. For example, it is conceivable that
the defroster blowing port door 32 and the face blowing port door 34 configure one
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door device.
[0086]

(5) In the above embodiment, although the evaporator 13 and the heater
core 15 are disposed vertically, the evaporator 13 and the heater core 15 may be
disposed in any direction according to the air flow in the air conditioning case 11.
[0087]

(6) In the embodiment described above, two air mixing doors 26 and 28
are provided, but one or three or more air mixing doors may be used. Further,
although the air mixing doors 26 and 28 are formed of film doors, other types of
doors such as a plate-shaped door rotating around one axis may be used.

[0088]

| (7) In the embodiment described above, the warm air passage 16 is
divided into the main warm air passage 16a and the sub warm air passage 16b on
the air flow downstream side of the heater core 15, but may not be divided in such a

manner.
[0089]

(8) In the embodiment described above, two air passages of the upper
cold air passage 18 and the lower cold air passage 20 are provided as bypass
passages that bypass the warm air passage 16 and allow the air to flow. However,
only one bypass passage may be provided. For example, the air conditioning

case 11 without the lower cold air passage 20 is conceivable.
[0090]

The present disclosure is not limited to the embodiments described above.
The present disclosure includes various modification examples and modifications
within the same range. Further, in the embodiments described below, it goes
without saying that the components are not always indispensable unless otherwise
stated or except the case where the components are apparently indispensable in
principle. In the above-described embodiments, when a numerical value of the
number, the numerical value, the quantity, the range, and the like of a configuration
element of the embodiment are mentioned, the numerical value is not limited to the
specified number excluding a case where it is clearly stated to be particularly
essential and a case where it is obviously limited to the specified number. In the

above-described embodiments, when a material, a shape, and a positional
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relationship of the configuration elements are described, the configuration elements
are not limited to the material, the shape, and the positional relationship, except
when the configuration elements are particularly specified and are limited to a

specific material, shape, and positional relationship in principle.
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CLAIMS:

1. An air conditioning unit for a vehicle, comprising:

an air conditioning case that includes a first air passage through which air
flows toward a vehicle interior, a second air passage through which air bypasses
the first air passage and flows toward the vehicle interior, a mixing space that Is
connected to the first air passage and the second air passage and is a space where
the air flowing out of the first air passage and the air flowing out of the second air
passage are mixed, and a first blowing port and a second blowing port that are
connected to the mixing space and are ports from which air is blown into the vehicle
interior,;

a cooling heat exchanger that is disposed in the air conditioning case, cools
air. and allows the cooled air to flow into the first air passage and the second air
passage;

a heating heat exchanger that is disposed in the first air passage, and heats
air flowing in the first air passage,

an air flow ratio adjusting device that adjusts a ratio between an amount of
air flowing from the cooling heat exchanger to the first air passage and an amount
of air flowing from the cooling heat exchanger to the second air passage;

a first blowing port open-close device that opens and closes the first
blowing port;

a second blowing port open-close device that opens and closes the second
blowing port; and

a tunnel forming portion that is disposed in a part of the mixing space and
provides a tunnel passage into which a part of air having passed through the heating
heat exchanger flows from the first air passage, wherein

the tunnel forming portion includes a first outflow portion through which the
air flows from the tunnel passage to the first blowing port, and a second outflow
portion through which the air flows from the tunnel passage to the second blowing
port, and the tunnel forming portion separates the air flowing in the tunnel passage

from the air flowing from the second air passage.
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2. The air conditioning unit for a vehicle, according to claim 1, wherein

the second blowing port open-close device includes a door main body
portion that opens and closes the second blowing port, and a tunnel lid portion that
operates integrally with the door main body portion to open and close the second
outflow portion of the tunnel forming portion, and

the tunnel lid portion is positioned to close the second outflow portion when

the door main body portion is positioned to close the second blowing port.

3. The air conditioning unit for a vehicle, according to claim 2, wherein the
door main body portion opens and closes the second blowing port downstream of

the second outflow portion in an air flow.

4. The air conditioning unit for a vehicle, according to claim 2 or 3, wherein

the second blowing port open-close device includes a door rotating shatt,
and the door main body portion and the tunnel lid portion rotate about the door
rotating shaft to open and close the second blowing port and the second outflow
portion, respectively,

the tunnel lid portion includes an outflow-portion facing surface that faces
the second outflow portion when the tunnel lid portion is positioned to close the
second outflow portion, and

the outflow-portion facing surface rotates in a direction away from the
second outflow portion when the door main body portion rotates in a direction to
open the second blowing port from a position where the door main body portion

closes the second blowing port.

5. The air conditioning unit for a vehicle, according to any one of claims 1 to
4, wherein

the first outflow portion provides a first outflow hole, and allows the air to
flow out of the tunnel passage through the first outflow hole, and

the second outflow portion provides a second outflow hole separately from
the first outflow hole. and allows the air to flow out of the tunnel passage through

the second outflow hole.
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6. The air conditioning unit for a vehicle, according to any one of claims 1 to

5 wherein the tunnel forming portion extends across the mixing space.

7. The air conditioning unit for a vehicle, according to any one of claims 1 to
6, wherein the second outflow portion allows the air to flow out of the tunnel passage

upstream of the first outflow portion in the air flow in the tunnel passage.

8. The air conditioning unit for a vehicle, according to any one of claims 1 to 7,
wherein the air conditioning case includes a separation portion that separates a first
blowing passage, through which the air flows from the first outflow portion to the first
blowing port, from a second blowing passage through which the air flows from the

second outflow portion to the second blowing port.

9. The air conditioning unit for a vehicle, according to claim 8, wherein
the heating heat exchanger is arranged next to the cooling heat exchanger

in one direction,
the first blowing passage is disposed on a side of the separation portion

facing the cooling heat exchanger in the one direction,
the second blowing passage is disposed on a side of the separation portion

facing away from the cooling heat exchanger in the one direction, ana

the second outflow portion is open to face away from the cooling heat

exchanger.

10. The air conditioning unit for a vehicle, according to claim 8 or 9, wherein
the heating heat exchanger is disposed on an opposite side of at least a part of an
interposition space consisting of the mixing space and the second air passage from

the separation portion.

1. The vehicle air conditioning unit for a vehicle, according to any one of
claims 1 to 10, wherein the first blowing port is a defroster blowing port, and the
second blowing port is a face blowing port.
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