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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to an automotive
air conditioner which blows out, inside a vehicle, air in
which atemperature is adjusted to a desired temperature
by mixing cold air with warm air.

Description of the Related Art

[0002] There is known a conventional automotive air
conditioner in which an air passageway including a cold
air path via an evaporator, a warm air path via a heater
core, and a plurality of discharge paths which communi-
cates with blowing outlets (def outlet, vent outlet, foot
outlet), respectively, is formed inside an air-conditioning
case, and cold airand warm air distributed by an opening
degree of an air mix door flow to each of the discharge
paths via a junction region of the cold air and the warm
air (for example, refer to JP2001-113931A).

[0003] There is also known a conventional automotive
air conditioner for the purpose of reducing a space in
which a door is disposed, compared with a structure
which provides a rotary door, and preventing disordered
air flow (for example, refer to JP2002-307929A). In such
an air conditioner, a foot opening formed in the side wall
of an air-conditioning case is opened and closed by a
foot door made of a plate member.

[0004] There isalso known a conventional automotive
air conditioner for the purpose of reducing a temperature
difference between a blowing temperature from a def and
a temperature from a foot (for example,
JP2003-154836A). In such an automotive airconditioner,
afoot opening is opened and closed by a foot door made
of a rotary door, and an area of a warm air bypass to a
def is adjusted.

[0005] However, in the conventional techniques de-
scribed in JP2001-113931A and JP2002-307929A, the
air is distributed to the foot outlet by advancing a half of
the foot door, so the cold air from the cold air path and
the warm from the warm air path are not sufficiently mixed
in the junction region, causing a problem such as a low
air-mixing performance.

[0006] Inthetechnique describedin JP2003-154836A,
although the rotary door is described, it is only a pair of
narrow rotary doors disposed in both side portions of the
vehicle width direction of the air-conditioning case, and
the door space of the rotary doors is a closed space. For
this reason, the rotary doors described in
JP2003-154836A do not have an air-mixing guide per-
formance which encourages the mixing of the cold air
and the warm air.

[0007] Moreovet, since the rotary door is required to
be disposed in a position which does not interfere with
the movement of the air mix door, the layout of the rotary

10

15

20

25

30

35

40

45

50

55

door and the air mix door is limited, for example, the dis-
tance between the shafts of two doors should be main-
tained at a predetermined distance or more when setting
the two doors in the air-conditioning case. In addition,
since the door space of the rotary door is not used as an
air passageway, it is necessary to retain a necessary air
passageway space in the air-conditioning case is addi-
tion to the rotary door. As a result, there is a problem in
that even if there is a demand for downsizing the air-
conditioning case, this demand can not be met.

[0008] There is also known from document EP 1 219
477, which is considered as the closest prior art, an air
conditioner including an air-conditioning case and an air-
mix door.

SUMMARY OF THE INVENTION

[0009] The present invention has been made in view
of the above problems, and an object of the present in-
vention is to provide an automotive air conditioner which
can meet a demand for downsizing an air-conditioning
case while improving an air-mixing performance of cold
air and warm air.

[0010] Inordertoachievethe above object, the present
invention relates to an air conditioner, including: an air-
conditioning case 22 in which air passageways including
a cold air path 28 via an evaporator 26, a warm air path
29 via a heater core 30, and a plurality of discharge path
systems 32, 33 communicating with outlets, respectively,
are formed; an air mix door 71, 72 which distributes cold
air and warm air by an opening degree to each of the
discharge path systems 32, via a junction region J of the
air and the warm air; and a rotary door 31 having a cross
wall 31¢, 31¢, which is rotatably disposed in the junction
region J of the cold air and the warm air and guides cold
air flow to the junction, region J by the cross wall 31b in
an advanced position, the rotary door 31 and the air mix
door 71, including an overlap layout which uses a door
space surrounded by the cross wall 31b of the rotary door
31 in the advanced position as an opening and closing
operation space of the air mix door 71, 72,

DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings are included to
provide a further understanding of the invention, and are
incorporated in and constitute a part of this specification.
The drawings illustrate embodiments of the invention
and, together with the specification, serve to explain the
principle of the invention.

FIG 1 is a vertical sectional view illustrating a vent
mode which blows out air from a center vent outlet
anda side vent outletin an automotive air conditioner
of Embodiment 1.

FIG. 2 is a vertical sectional view illustrating a B/L
mode which blows out air from both of a vent outlet
and a foot outlet in the automotive air conditioner of
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Embodiment 1.

FIG 3 is a vertical sectional view illustrating a foot
mode which blows out air from both of the side vent
outlet and the foot outlet in the automotive air con-
ditioner of Embodiment 1.

FIG. 4 is a vertical sectional view illustrating a def
and foot mode which blows out air from both of a def
outlet and the foot outlet in the automotive air con-
ditioner of Embodiment 1,

FIG. 5 is a vertical sectional view illustrating a def
mode which blows out air only from the def outlet in
the automotive air conditioner of Embodiment 1.
FIG. 6 is a perspective view lllustrating a foot door
in the automotive air conditioner of Embodiment 1.
FIG. 7 is a side view illustrating the foot door in the
automotive air conditioner of Embodiment 1.

FIG. 8 is a front view illustrating the foot door in the
automotive air conditioner of Embodiment 1.

FIG. 9 is a comparative characteristic view of a tem-
perature difference (A-B) relative to an exit passage
area of a heater core when the vent mode is selected
in full cool mode by internal air circulation, which il-
lustrates an experimental result for confirming a heat
pickup improvement effect in Embodiment 1.

FIG. 10is acomparative characteristic view of atem-
perature difference (A-B) relative to an exit passage
area of the heater core when the vent mode is se-
lected in full cool mode by internal air circulation,
which illustrates an experimental result for confirm-
ing a heat pickup improvement effectin Embodiment
1.

FIG. 11 is a vertical sectional illustrating a vent mode
which blows out air from a center vent outlet and a
side outlet in an automotive air conditioner of Em-
bodiment 2.

FIG. 12 is a vertical sectional view illustrating a B/L
mode which blows out air from both of a vent outlet
and a foot outlet in the automotive air conditioner of
Embodiment 2.

FIG: 13 is a vertical sectional illustrating a vent mode
which blows out air from a center vent outlet and a
side vent outlet in an automotive air conditioner of
Embodiment 3.

FIG. 14 is acomparative characteristic view of atem-
perature difference (A-B) relative to an exit passage
area of a heater core when a vent mode is selected
in full cool mode by internal air circulation, which is
an experimental result for confirming a heat pickup
improvement effect in Embodiment 3.

FIG. 15is acomparative characteristic view of atem-
perature difference (A-B) relative to an exit passage
area of the heater core when the vent mode is se-
lected in full cool mode by internal air circulation,
which is an experimental result for confirming a heat
pickup improvement effect in Embodiment 3.
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DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0012] Hereinafter, embodiments of the presentinven-
tion will be described with reference to the drawings.

[Embodiment 1]

[0013] At first, the structure of Embodiment 1 will be
described with reference to FIGs. 1-8.

[0014] In an automotive air conditioner 1A according
to Embodiment 1, an air passageway is formed by ap-
propriately zoning the inside area an air-conditioning
case made of a systematic resin or the like with a wall
22a or the like, and the quality of the air such as the
cleanness and the temperature is adjusted by air distri-
bution members (blower 23, introduction path 24) dis-
posed in the upstream positions of this air passageway,
functional members (filter 23, evaporator 26, heater core
30, etc.) disposed in the air passageway, a cold air side
air mix door 71, and a warm air side air mix door 72. The
outlets (blowing modes) of the adjusted air can be
changed by opening and closing positions of a center
vent door 341, a side vent door 342, a def door 35, and
a foot door 31.

[0015] The air discharged from the blower 23 is
cleaned by passing through the filter 25 disposed in the
introduction path 24. Moreover, the evaporator 26 con-
stituting a part of a refrigerating cycle is disposed in the
latter part (downstream side) of the filter 25, so as to cool
down the air. In this case, the filter 25 and the evaporator
26 are disposed is the lower position of the blower 23 to
be parallel to each other in the longitudinal direction, and
are set in the inclination longitudinal direction such that
the upper sides are shifted to the downstream side and
the lower sides are shifted to the upstream side from the
up and down vertical positions. By setting the filter 25
and the evaporator 26 in this inclination longitudinal di-
rection, the air can be easily introduced from the intro-
duction path 24 and a space can be formed in the lower
portion of the evaporator 26.

[0016] The upper side of the wall 22a in the down-
stream side of the evaporator 26 is provided with a cold
air path 28 in which the heater core 30 is not disposed
and a cold air side air mix door 71. The lower side of the
wall 22a in the downstream side of the evaporator 26 is
provided with a warm air side air mix door 72, and the
downstream position of the warm air side air mix door 72
is provided with the heater core 30 and a warm air path
29. In this case, the heater core 30 is disposed in the
horizontal direction with the wall 22a as a supporting case
portion of one end side. By disposing the heater core 30
in the horizontal direction, the air from the evaporator 26
flows in the bottom face of the air-conditioning case 22,
and then flows in the heater core 30 from bottom to top-
Thereby, the warm air path 29 becomes a path through
which the warm air flows from bottom to top.

[0017] The air distribution ratio to the cold air path 28
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and the warm air path 49 can be changed by an opening
degree of each of the cold air side air mix door 71 dis-
posed in the upper position of the wall 22a in the down-
stream of the evaporator 26 and the warm air side air mix
door 72 disposed in the lower position of the wall 22a.
More particularly, in Embodiment 1, as illustrated in FIG.
1, when the cold air side air mix door 71 is in the open
position and the warm air side air mix door 72 is in the
closed position, the air docs not flow in the warm air path
29, and only flows in the cold air path 28. On the other
hand, as illustrated in FIG. 3, when the cold air side air
mix door 71 is in the closed position and the warm air
side air mix door 72 is the open position, the air does not
flow in the cold air path 28 and only flows in the warm air
path 29.

[0018] When the cold air side air mix door 71 is in the
midway position as illustrated in FIG. 2, the cold air after
passing through the cold air path 28 and the warm air
after passing through the warm air path 29 flow together,
andthe mixing of cold air and the warm air is accelerated
in an air mix chamber 40 formed in a position correspond-
ing to a junction region J. Alter the cold air and the warm
air are mixed in the air mix chamber 40, the air is distrib-
uted to each of discharge paths 32, 33 and each of dis-
charge openings 161, 162, and blows from each of the
outlets (the def outlet (DEF), the vent outlet (C-VENT
(center side), S-VENT (side)), and the foot outlet (F-
FOOT (front side), R-FOOT (rear side)). The distribution
tothe discharge paths 32. 33 and the discharge openings
161, 162, and the selection of the outlets are controlled
by the center vent door 341, the side vent door 342, the
def door 35, and the foot door 32. This outlet selection
control (= mode selection control) will be described later.
[0019] In Embodiment 1, a foot door 31 (rotary door)
capable of moving between an advanced position 31A
(FIGs. 2, 3, 4) which blocks the downstream side of the
junction region J and a withdrawal position 31B (FIGs.
1, 5) which withdraws from the advanced position 31A is
disposed in the position of the junction region J of the
cold air and the warm air. This foot door 31 is rotatably
supported to the air-conditioning case 22, and is a rotary
door which rotates about a door shaft 31a provided in
the downstream position of the upper portion of the wall
22a of the air-conditioning case 22.

[0020] Asillustratedin FIG. 6, the footdoor 31 includes
a pair of approximately fan-shaped side walls 31c, 31c¢
disposed to be parallel to each other, a cross wall 31b
which connectsthe outer circumference edges of the side
walls 31c, 31c¢, and a pair of door shafts 31a projecting
in a direction opposite to each other from the positions
to be the bases of the fan-shaped side walls 31c. Flange
frames 31d, 31f each having an approximate U-shape
are formed in the side edges of the side walls 31c, 31c
and the side edge of the cross wall 31b. A seal member
37isfastenedto the flange frame 31d, and sealmembers
38, 39 are also fastened to the flange frame 31f.

[0021] In the withdrawal position 31B of the foot door
31, surfaces 37a, 38a of the seal members 37, 38 have
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contact with the surfaces of a first foot opening seal face
22c¢ and a second foot opening seal face 22b of the air-
conditioning case 22, respectively, and the performance
is retained by the contact portions (FIGs. 1, 5).

[0022] In the advanced position 31A of the foot door
31, the surface 39a of the seal member 39 has contact
with the surface of a door opening seal face 22d of the
air-conditioning case 22, so the sealing performance is
retained by the contact portion (FIGs. 2, 3, 4).

[0023] Asillustratedin FIG 7, inthe foot door 31. aseal
face distance L2 from the door shaft 31a 10 the cross
wall 31b in the end portion of the circumferential direction
(the flange frame 31d in the end portion of the circumfer-
ential direction) in the front side (the lower side in FIG 1)
of the advanced direction of the foot door 31 is set to be
shorter than a seal face distance L1 from the door shaft
31a to the cross wall 31b in the end portion of the cir-
cumferential direction (the flange frame 31f in the end
portion of the circumferential direction) in the tip side (the
upper side in FIG. 1) of the advanced direction of the foot
door 31. More particularly, when the distance from the
door shaft 31a ta the second foot opening seal face 22b
is a seal face distance L3, the relationship L1 > L3 > L2
is established.

[0024] As illustrated in FIG. 8, in the foot door 31, a
seal face width W2 in the end portion of the circumfer-
ential direction in the front side of the advanced direction
of the foot door 31 is set to be shorter than a seal face
width W1 in the end portion of the circumferential direc-
tion in the tip side of the advanced direction of the foot
door 31. More particularly, when the maximum width in
the portion of the cross wall 31b is W3, the relationship
W1> W3 > W2 is established.

[0025] As illustrated in FIGs. 1-5, the foot door 31 as
disposed in the junction region J of the cold air and the
warm air, and guides the cold the air flow to the junction
region J by the cross wall 31b in the advanced position
(door open position).

[0026] Asillustratedin FIG. 2, the foot door 31 and the
cold air side air mix door 71 include an overlap layout
which uses the door space inside the cross wall 31b of
the foot door 31 in the door open position as the opening
and closing operation space of the cold air side air mix
door 71.

[0027] The footdoor 31 blocks the foot discharge path
33 and the foot discharge opening 161 (refer to FIG. 1)
by the cross wall 31b in the withdrawal position (closed
position), and guides the cold air flow to the junction re-
gion J by the cross wall 31b, and uses the space inside
the cross wall 31b as the cold air path or the warm air
path (refer to FIG. 2).

[0028] The cold air side air mix door 71 controls the
opening area of the cold air path 28, which goes through
the evaporator 26, by an opening degree.

[0029] As illustratedin FIG 2. the foot door 31 and the
cold air side air mix door 71 are disposed such that a part
of the cold air side air mix door 71 by an opening degree
on the open side overlaps with the space surrounded by
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the door shaft 31a, a pair of the side walls 31¢, 31¢, and
the cross wall 31b of the foot door 31 in the open position.
More particularly, the door shaft 31a of the foot door 31
and the door shaft 71a of the cold air side air mix door
71 are disposed adjacent to the upper position of the wall
22a.

[0030] The downstream position of the heater core 30
is provided with a warm air path blocking plate 41 which
blocks a part of the warm air path 29 at least in the with-
drawal position (closed position) of the foot door 31. The
warm air path blocking plate 41 of Embodiment 1 is in-
tegrally formed with the foot door 31 asillustrated in FIGs.
1-5. More particularly, the warm air path blocking plate
41 is provided in a position covering a part of the warm
air path area in which the three directions are surrounded
by a pair of the side walls 31c, 31c and the cross wall
31b onthe front side of the advanced direction of the foot
door 31.

[0031] Next, the functions will be described.

[0032] Hereinafter, the functions of the automotive air
conditioner 1A of Embodiment 1 will be described ac-
cording to "air flow function in each of blowing modes”,
"air mixing function of cold air and warm air", "downsizing
function of air-conditioning case”, "increasing function of
rotation angle of foot door”, and "heat pickup improve-
ment function in full-cool",

[Air flow function in each of blowing modes]

[0033] Inthe vent mode (FIG. 1).

[0034] In the vent mode selected state in the full cool
mode as illustrated in FIG 1. the cold air side air mix door
71 is opened, and the warm air side air mix door 72 is
closed, The foot door 31 is located in the position (31B)
which closes the foot outlet, the def door 35 is located in
the position (35B) which closes the def outlet. The center
vent door 341 rotatably supported to the air-conditioning
case 22 centering on the door shaft 341a is located in
the position 341A which opens the center-vent outlet (C-
VENT), and the side vent door 342 is located in the po-
sition 342A which opens the side vent outlet (S-VENT).
[0035] For this reason, as illustrated in FIG 1, when
the vent mode is selected in the full cool mode, if the cold
air passing through the evaporator 26 through the cold
air path 28 and the discharge path 32, the cold air blows
in the vehicle interior from the center vent outlet (C-
VENT), and if the cold air after passing through the evap-
orator 26 passes through the cold air path 28 and the
side vent discharge opening the cold air blows in the ve-
hicle interior from the side vent outlet (S-VENT).

[0036] Inthe B/L mode (FIG. 2).

[0037] In B/L mode selected illustrated in FIG. 2, the
cold air side air mix door 71 is in the open side and the
warm air side air mix door 72 is in the open side. The foot
door 31 is located in the advanced position (31A) which
opens the that outlet, and the def door 35 is located in
the position (35B) which closes the def outlet. The center
ventdoor 341 rotatably supportedto the air-conditionning
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case 22 centering on the door shaft 341a is located in
the position 341A which opens the center vent outlet (C-
VENT), and the side vent door 342 is located in the po-
sition 342A, which opens the side vent outlet (S-VENT).
[0038] For this reason, as illustrated in FIG. 2, when
the B/L mode is selected, which blows out the tempera-
ture-adjusted air in which the cold air is mixed with the
warm air from the vent/foot, the cold air after passing
through the evaporator 26 reaches the junction region J
after detouring the inner face of the warm air path block-
ing plate 41 and the cross wall 31b of the foot door 31
from the cold air path 28. The warm air after passing
through the heater core 30 reaches the junction region
J of the front side area of the advanced direction of the
foot door 31 from the warm air path 29. This junction
region J becomes the air mix chamber 40, and the cold
air is mixed with the warm air in the air mix chamber 40,
so as to be the temperature-adjusted air.

[0039] If the temperature-adjusted air of the air mix
chamber 40 passes through the discharge path 32, the
temperature-adjusted air blows into the vehicle interior
from the center vent outlet (C-VENT), and a part of the
temperature-adjusted air blows into the vehicle interior
from the side vent outlet (S-VENT) after passing through
the side vent discharge opening 162. At the same time,
the temperature-adjusted air of the air mix chamber 40
blows into the vehicle interior from the front side foot out-
let (F-FOOT) after passing through the fool discharge
opening 161, and blows into the vehicle interior from the
rear side foot outlet (R-FOQOT) after passing through the
foot discharge path 33.

[0040] In the foot mode (FIG. 3).

[0041] Inthe foot mode selected state as illustrated in
FIG 3, cold air side air mix door 71 is and the warm air
side airmix door 72 is opened. The footdoor 31 is located
in the advanced position (31A) which opens the foot out-
let, and the def door 35 is located in the position (35B)
which closes the def outlet. The center vent door 341 is
located in the position 341B which closes the center vent
outletand the side vent door 342 is located in the position
342B which closes the side vent outlet (S-VENT) (the
position which does not completely close the side vent
outlet but leaves opens a part thereof),

[0042] For this reason, as illustrated in FIG 3, when
the foot mode is selected, which blows out the warm air
from the foot outlet, the warm air after passing through
the heater core 30 directly or indirectly reaches the junc-
tion region J of the front area of the advanced direction,
of the foot door 31 from the warm air path 29. The warm
airfromthe junction region J blows into the vehicle interior
from the front side foot outlet (F-FOOT) after passing
through the foot discharge opening 161, and also blows
into the vehicle interior from the rear side foot outlet (R-
FOOT) passing through the foot discharge path 33. In
addition, a part of warm of the junction region J blows
into the vehicle interior from the side vent outlet (S-
VENT).

[0043] In the def/foot mode (FIG. 4).
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[0044] Inthe def/foot mode selected state as illustrated
in FIG 4. the cold air side air mix door 71 is closed, and
the warm air side air mix door 72 is opened. The foot
door 31 is located in the advanced position (31A) which
opens the foot outlet, and the def door 35 rotatably sup-
ported to the air-conditioning case 22 centering on the
door shaft 35a is located in the position (35A) which
opens the def outlet. The center vent door 341 is located
in the position 341B which closes the center vent outlet
(C-VENT), and the side vent door 342 is located in the
position 342B which closes the side vent outlet (S-VENT)
(the position which does not completely close the side
vent outlet but leaves open a part thereof).

[0045] For this reason, as illustrated in FIG. 4, when
the def/foot mode is selected, which blows out the warm
air from the def/foot, the warm air after passing through
the heater core 30 directly or indirectly reaches the func-
tion region J of the front side area of the advanced direc-
tion of the foot door 31 from the warm air path 29. The
warm air from the junction region J blows into the vehicle
interior from the def outlet (DEF) after passing through
the space between the foot door 31 and the air-condi-
tioning case 22, the opening space of the side vent door
342, and the discharge path 32. At the same time, the
warm air from the junction region J blows into the vehicle
interior from the front side foot outlet (F-FOOT) after
passing through the foot discharge opening 161, and
blows into the vehicle interiorfromthe rear side foot outlet
(R-FOQOT) after passing through the foot discharge path
33. In addition, a part of the warm air of the junction region
J blows into the vehicle interior from the side vent outlet
(S-VENT).

[0046] In the def mode (FIG. 5).

[0047] In the def mode selected state as illustrated in
FIG. 5, the cold air side air mix door 71 is closed, and
the warm air side air mix door 72 is opened. The foot
door 31 is located in the withdrawal position (31B), which
closes the foot outlet, and the def door 35 rotatably sup-
ported to the air-conditioning case 22 centering on the
door shaft 35a is located in the position (35A) which
opens the def outlet. The center vent door 341 is located
in the position 341B which closes the center vent outlet
(C-VENT), and the side vent door 342 is located in the
position 342B which closes the side vent outlet (S-VENT)
(the position which does not completely close the side
vent outlet but leaves open a part thereof).

[0048] For this reason, as illustrated in FIG. 5, when
the def mode is selected, which blows out the warm air
from the def outlet, the warm air after passing through
the heater core 30 blows into the vehicle interior from the
def outlet (DEF) via the inside of the foot door 31, the
opening space of the side vent door 342, and the dis-
charge path 32 from the warm air path 29. In addition, a
part of the warm air after passing through the opening
space of the side vent door 342 blows into the vehicle
interior from the side vent outlet (S-VENT).
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[Air mixing function of cold air and warm ait]

[0049] As illustrated in FIG. 2, the foot door 31 pro-
trudes to the air mix chamber 40 in which the cold air is
mixed with the warm air when the foot outlet is opened
(when the foot door 31 is located in the advanced posi-
tion), so the cold air is not mixed with the warm air, and
the cold air is prevented from flowing through the vent
outlet and def outlet provided in the upper pottion of the
air-conditioning case 22. Namely, when the foot outlet is
opened, the air mix chamber 40 is formed by the foot
door31. Inaddition, by arranging the warm air path block-
ingplate 41 inthe footdoor 31, this warm air path blocking
plate 41 provides the function for guiding the cold air to
the warm air side, and improves the air mixing perform-
ance.

[0050] More particularly, in the state in which the foot
door 31 is located in the advanced position 31A as illus-
trated in FIG. 2, the air mix chamber 40, which improves
the mixture of the cold air from the cold air path 28 to the
junction region J with the warm air from the warm air path
29 to the junction region J, is formed by blocking the air
flow from the junction region J to the downstream side
with the cross wall 31b and the warm air path blocking
plate 41.

[0051] For this reason, in the advanced position 31A
ofthefootdoor31, compared with the withdrawal position
31B of the foot door 31, the flow speed of the cold air is
significantly reduced, and separation, swirl, damage and
the like are caused by the significantchange in the flowing
direction, and also the path to the blowing outlet is ex-
tended. Accordingly, in the air mix chamber 40, the mix-
ture of the cold air from the cold air path 28 to the junction
region J with the warm air from the warm air path 29 to
the junction region J is improved, and the mixture of the
cold air with the warm air is further improved by guiding
the cold air to the warm air side (downward) with the
warm air path blocking plate 41.

[0052] In Embodiment 1, the cold air path 28 and the
def outlet (DEF) or the vent outlet (C-VENT, S-VENT)
are disposed relatively adjacentto each other. Therefore,
by setting the advanced position 31A such that the cross
wall 31b and the warm air path blocking plate 41 are
disposed between the cold air path 28 and the def outlet
(DEF) orthe vent outlet (C-VENT, S-VENT), the flow vol-
ume in which the cold air from the cold air path 28 directly
flows into the def outlet (DEF) orthe ventoutlet (C-VENT,
S-VENT) without mixing with the warm air from the warm
air path 29 can be effectively controlled. As a result, the
increase in the temperature difference of the blowing air
can be controlled between the def outlet (DEF) or the
vent outlet (C-VENT, S-VENT) and the foot outlet (F-
FOOT, R-FOOT).

[0053] As illustrated in FIG. 2, one end (the surface
39a of the seal member 39) on the movement direction
side of the cross wall 31b of the foot door 31 is brought
into contact with the door opening seal face 22d of the
air-conditioning case 22, thereby, the air flowing to the
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downstream side from the air mix chamber 40 along the
door opening seal face 22d is blocked. More particularly,
the air flow is blocked to the door opening seal face 22d
close tothe def outlet (DEF) and the vent outlet (C-VENT,
S-VENT), and the air flow is curved to the discharge path
33 far from the def outlet (DEF) and the vent outlet (C-
VENT, S-VENT). Thereby, the advantageous effects can
be obtained.

[Downsizing function of air-conditioning case]

[0054] The air-conditioning case is disposed in the in-
strument panel. However, there is a demand for ensuring
the space in the vehicle interior by controlling the space
occupied by the instrument panel, and a demand for dis-
posing numerous devices inside the panel without chang-
ing the space occupied by the instrument panel. In order
to respond to the above demands, it is necessary to
downsize the air-conditioning case having the highest
occupation rate of space. Moreover, there is a strong
demand for downsizing the air-conditioning case without
reducing the original air-conditioning performance.
[0055] On the other hand, in the conventional rotary
door, the door space is not used as the opening and
closing operation space of the air mix door. For this rea-
son, itis necessary to dispose the rotary doorin a position
which does not interfere with the operation of the air mix
door, so the layout of the two doors is limited when setting
the positions of the two doors in the air-conditioning case,
forexample, the distance betweenthe shafts of two doors
should be maintained at a predetermined distance or
more. Moreovet, in the conventional rotary door, the door
space is not used as the air passageway. Therefore, it
is necessary to retain the space of the air passageway
required for ensuring the air mixing performance in the
air-conditioning case, in addition to the rotary door. As a
result, although there is a demand for downsizing the air-
conditioning case without reducing the air-conditioning
performance, this demand can not be met because of
the limitation of the layout and the limitation, for ensuring
the space of the air passageway.

[0056] However, in the automotive air conditioner ac-
cording to Embodiment 1, the foot door 31 and the cold
air side air mix door 71 include the overlap layout which
uses the door space inside the cross wall 31b of the foot
door 31 in the advanced position as the opening and
closing operation space of the cold air side air mix door
71. Accordingly, when designing the air-conditioning
case 22, the limitation of the layout of the two doors 31,
71 is less, the distance between the two door shafts 314,
71acan be reduced, and the door space of the foot door
31 can be used as the cold air passageway 28. As a
result, without reducing the air-conditioning performance
(especially the air-mixing perfarmance), the demand for
downsizingthe air-conditioning case 22 can be achieved.
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[Increasing function of rotation angle of foot door]

[0057] In order to rotate the rotary door while retaining
the sealing performance of the opening portion, it is nec-
essary for the seal face distances from the door shaft to
be set such that the lower side of the fan-shaped side
wall of the rotary door is short and the upper side of the
fan-shaped side wall of the rotary door is long. However,
itis necessary to retain not only the sealing performance
of the cross wall of the rotary door, but also the sealing
performances of the fan-shaped side walls of the rotary
door, which extend in both sides from the cross wall of
the rotary door (three-direction sealing). Therefore, when
the fan-shaped side walls are set such that the lower side
is short and the upper side is long, the rotation angle of
the rotary door is limited to an angle which does not ex-
ceed the second foot opening seal face.

[0058] Onthe other hand, inthe foot door 31 according
to Embodiment 1, the sealing face distances are set to
establish the relationship of L1 > L3 > L2 (refer to FIG.
7), and the sealing face widths are set to establish the
relationship of W1 > W3 > W2 (refer to FIG. 8). Conse-
quently, regarding the rotation angle of the foot door 31
from the withdrawal position to the advanced position, it
is set to obtain an angle which exceeds the second foot
opening seal face 22b as illustrated in FIGs. 2-4.
[0059] Accordingly, when the foot outlet is opened
(when the foot door 31 is located in the advanced posi-
tion), the foot door 31 can distribute, viathe space formed
between the foot door 31 and the second foot opening
seal face 22b, the air to the vent outlet and the def outlet
which are disposed in the upper side of the space.

[Heat pick-up improvement function in full cool mode]

[0060] When the vent mode is selected in the full cool
mode, the upstream side of the foot outlet is closed by
the foot door 31 in the withdrawal position, and the foot
door 31 does not protrude to the cold air path 28. Accord-
ingly, compared with a case in which the door which clos-
es the foot discharge path 33 and the foot discharge
opening 161 is additionally disposed, the structure of the
device can be downsized and the manufacturing costs
can be controlled by reducing the number of parts. In
addition, since the foot door 31 does not protrude to the
cold air path 28, the air flow resistance can be reduced
when the vent mode is selected.

[0061] However, as in Embodiment 1, when the door
space of the foot door is used as the air passageway, a
heat pick-up phenomenon in which the cold air flowing
via the cold air path 28 from the evaporator 26 draws the
warm remaining around the heater core 30 is caused
when the vent mode is selected in the full cool mode. As
ameasure for preventing this heat pick-up phenomenon,
a measure for disposing in the foot door 31 another door
which blocks the drawing of the warm air, or a measure
for disposing a warm water valve which stops supplying
the warm water to the heater core 30 is considered. How-
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ever, if these measures are taken, the number of parts,
the space and the costs are increased.

[0062] On the other hand, in Embodiment 1, the heat
pick-up phenomenon can be remedied without using an-
other door, the warm water valve or the like when the
vent mode is selected in the full cool mode.

[0063] More particularly, in Embodiment 1, the warn
air path blocking plate 41 which closes a part, of the warm
air passageway is integrally formed with the foot door 31.
Therefore, apartthe warm air remaining around the heat-
ercore 30is drawntothe cold air path 28 from the opening
section of the foot door 31, but the remaining warm air
is prevented from being drawn into the cold air path 28
by the warm air path blocking plate 41, and remains in
the upper portion of the heater core 30 (refer to the dotted
line arrow in FIG1). For this reason, when vent mode is
selected in the full cool mode, the heat pick-up phenom-
enon which the blowing temperature can be remedied
without using another door, the warm water valve, or the
like.

[0064] FIGs. 9, 10 are comparative characteristic
views each illustrating atemperature difference (A-B) rel-
ative to an exit passage area of the heater core 30 when
the vent mode is selected in the full cool mode by the
internal air circulation. In addition, A denotes the average
temperature of the vent outlet, and B denotesthe average
temperature of the evaporator exit. As to the experiment
conditions, the temperature just after the evaporator =
0°C, the temperature just after the heater core = 82°C,
the blast volume of the fan = 10L/min, and the external
air temperature = about 25°C.

[0065] As illustrated in FIG 9, as to the experiment re-
sults in the blowing flow rate Ga = 8.0m3/min, the result
(temperature difference) with the exit passage area of
the heater core 30 entirely closed is At1 = 1.73°C, the
result (temperature difference) with the exit passage area
of the heater core 30 blocked by the warm air path block-
ing plate 41 is At2 = 2.53°C, and the result (temperature
difference) with the exit passage area of the heater core
30 entirely opened is At3 = 3.13°C. By this experiment,
compared with a case in which the exit passage area of
the heater core 30 is entirely opened, the improvement
effects of 0.6°C (= 3.13 - 2.53) can be obtained by block-
ing the exit passage area of the heater core 30 with the
warm air path blocking plate 41.

[0066] As illustrated in FIG. 10, as to the experiment
results in the blowing flow rate Ga - 3.5m3/min, the result
(temperature difference) with the exit passage area of
the heater core 30 entirely closed is At1 = 2.33°C, the
results (temperature difference) with the exit passage ar-
ea of the heater core 30 blocked by the warm air path
blocking plate 41 is At2 = 3.11 °C, and the result (tem-
perature difference) with the exit passage area of the
heater core 30 entirely opened is At3 = 3.61°C. By this
experiment, compared with a case in which the exit pas-
sage area of the heater core 30 is entirely opened, the
improvement effects of 0.5°C (= 3.61 - 3.11) can be ob-
tained by blocking the exit passage area of the hater core
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30 with the warm air path blocking plate 41.

[0067] Next the effects will be described.

[0068] In the automotive air conditioner 1A according
to Embodiment 1, the following effects can be obtained.
[0069] (1) The automotive air conditioner includes the
air-conditioning case 22 in which the air passageways
having the cold air path 28 via the evaporator 26, the
warm air path 29 via the heater core 30, and a plurality
of discharge path systems 32, 33 communicating with
the outlets, respectively, are formed, the air mix door 71,
72 which distributes the cold air and the warm air by an
opening degree to each of the discharge path systems
32, 33 via the junction region T of the cold air and the
warm air, and the rotary door 31 having the cross wall
31b, which is rotatably disposed in the junction region J
of the cold air and the warm air and blocks the air flow
from the junction region J to the downstream side by the
cross wall 31b in the advanced position. The rotary door
31 and the air mix door 71. 72 include the overlap layout
which uses the door space inside the cross wall 31b of
the rotary door 31 inthe advancedposition asthe opening
and closing operation space of the air mix door 71, 72.
Accordingly, the demand for downsizing the air-condi-
tioning case 22 can be met while achieving the improve-
ment in the air mixing performance of the cold air and
the warm air.

[0070] (2) The rotary door 31 is the foot door which
blocks the foot discharge path system 33, 161 by the
cross wall 31b in the withdrawal position, blocks the air
flow from the junction region J to the downstream side
by the cross wall 31b in the advanced position, and uses
the door space as the path of the cold air and the path
of the warm air. The air mix door is the cold air side air
mix door 71 which controls the opening area of the cold
air path 28 via the evaporator 26, and the foot door 31
and the cold air side air mix door 71 are disposed such
that a part of the cold air side air mix door 71 by the
opening degree on the open side overlaps with the door
space surrounded by the door shaft 31a, a pair of side
walls 31¢, 31¢ and the cross wall 31b of the foot door 31
in the advanced position. Accordingly, since the rotary
door has the function as the foot door, the number of the
parts can be reduced without disposing the foot door in
addition to the rotary door, and the air-conditioning case
22 can be further downsized.

[0071] (3) Inthe rotary door 31, the seal face distance
L2 from the door shaft 31a to the end portion of the cir-
cumference direction in the front side of the advanced
direction is shorter than the seal face distance L1 from
the door shaft 31ato the end portion of the circumference
direction in the tip side of the advanced direction, and
the seal face width W2 in the end portion of the circum-
ference direction in the front side of the advanced direc-
tion is shorter than the seal face width W1 in the end
portion of the circumference direction in the tip side of
the advanced direction. Accordingly, the rotation angle
of the rotary door 31 can be increased, thus, the air pas-
sageways to the vent outlet and the def outlet in the ad-
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vanced position of the rotary door can be appropriately
retained to a high setting degree.

[0072] (4) The downstream position of the heater core
30 is provided with the warm air path blocking plate 41
which blocks a part of the warm air path 29 in a state in
which at least the rotary door 31 is located in the with-
drawal position. Accordingly, in the withdrawal position
of the rotary door 31, the heat pick-up phenomenon can
be remedied without providing another door, the warm
water valve or the like.

[0073] (5) Since the warm air path blocking plate 41 is
integrally formed with the rotary door 31, the heat pick-
up phenomenon can be improved in the withdrawal po-
sition of the rotary door 31 by a simple structure which
does not increase the number of parts.

[0074] (6) The rotary door 31 includes a pair of side
walls 3c, 31c parallel to each other each having an ap-
proximately fan shape, the cross wall 31b which connects
the outer circumference edges of the side walls 31¢, 31c,
and the door shaft 31a which is located in the position
which is the base of the fan shape of the side wall 31c,
andthe rotary door 31 rotates centering on the door shaft
31a rotatably supported to the air-conditioning case 22.
The warm air path blocking plate 41 is set in the position
for covering a part of the region of the warm air path in
which the three directions are surrounded by the side
walls 31¢, 31¢ and the cross wall 31b of the front side of
the advanced direction of the rotary door 31. Accordingly,
since the rotary door 31 in the advanced position guides
the cold air to the warm air side, the air mixing perform-
ance can be improved, and the heat pick-up can be im-
proved in the withdrawal position of the rotary door 31.

[Embodiment 2]

[0075] Embodiment 2 is an example in which a warm
air path blocking plate for blocking a part of the warm air
passageway in a state in which at least the foot door 31
is in the withdrawal position is integrally formed with the
air-conditioning case

[0076] At first, the structure will be described with ref-
erence to FIGs. 11, 12.

[0077] A warm air path blocking plate 42 in an auto-
motive air conditioner 1B according to Embodiment 2 is
integrally formed with an air-conditioning case 22 as il-
lustrated in FIGs. 11, 12, relative to the warm air path
blocking plate 41 according to Embodiment 1 integrally
formed with the foot door 31. More particularly, the warm
air blocking plate 42 is integrally formed to extend from
the end portion of a first foot opening seal face 22¢ of the
air-conditioning case 22 with which a sealing face 37ain
the end portion of the circumference direction in the front
side of the advanced direction of the foot door 31 has
contact. In addition, other structures are the same as the
structures of Embodiment 1, therefore, the same refer-
ence numbers are applied to the corresponding struc-
tures for omitting the descriptions.

[0078] Next, the function will be described.
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[0079] In Embodiment2, similarto Embodiment 1, the
heat pick-up phenomenon can be remedied without using
another door, the warm water valve, or the like when the
vent mode is selected in the full cool mode. Namely, in
Embodiment 2, the warm air path blocking plate 42 which
closes a part of the warm air path is integrally formed
with the air-conditioning case 22. Therefore, as illustrated
by the dotted arrow in. FIG 11, a part of the warm air
renaming around the heater core 30 is drawn to the cold
air path 28 from the opening portion of the foot door 31,
the drawing of the remaining warm air to the cold air path
28 is blocked by the warm air path blocking plate 42, and
the remaining warm air remains in the upper portion of
the heater core 30.

[0080] In Embodiment 2, as illustrated, in FIG. 12,
when the B/L mode is selected, the cross wall 31b of the
foot door 31 protrudes to the air-mixing chamber 40 in
which the cold air is mixed with the warm air. Accordingly,
the cold air is prevented from flowing through the vent
outlet and the def outlet disposed in the upper portion of
the air-conditioning case 22 without being mixed with the
warm air, thus, the air mixing effect can be obtained. In
addition, by adding the warm air path blocking plate 42
tothe air-conditioning case 22, the warm air path blocking
plate 42 guides the warm air to the upstream side of the
junction region J (= air mixing chamber 40), so as to im-
prove the air-mixing performance. In addition, the de-
scriptions of other functions will be omitted because they
are similar to the descriptions in Embodiment 1.

[0081] Next, the effects will be described.

In the automotive air-conditioner 1B according to Em-
bodiment 2, the following effects can be obtained in ad-
dition to the effects of (1) to (4) in Embodiment 1.
[0082] (7) Since the warm air path blocking plate 41 is
integrally formed with the air-conditioning case 22, the
heat pick-up phenomenon can be improved in the with-
drawal position of the rotary door 31 by a simple structure
which does not increase the number of parts.

[0083] (8) The warm air path blocking plate 42 is inte-
grally formed to extend from the end portion of the first
foot opening seal face 22¢ of the air conditioning case
22 with which the seal face 37a in the end portion of the
circumference direction in the front side the advanced
direction of the rotary door 31 has contact Accordingly,
since the rotary door 31 guides the warm air to the up-
stream side in the advanced position, the air mixing per-
formance can be improved, and the heat pick-up phe-
nomenon can be improved in the withdrawal position of
the rotary door 31.

[Embodiment 3]

[0084] Embodiment 3 is an example in which a warm
air path blocking door is provided for a higher heat pick-
up improvement performance, in addition to the structure
of Embodiment 1.
[0085] At first, the structure will be described with ref-
erence to FIG. 13.
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[0086] In an automotive air conditioner 1C according
to Embodiment 3, the door shaft 31a of the foot door 31
includes concentric double shafts, One shaft 43a of the
concentric double shafts is provided with a warm air path
blocking door 43 for blocking the opening space of the
warm air path, which is not blocked by the warm air path
blocking plate 41 when the door is closed (when the vent
mode is selected in the full cool mode), and for opening
the opening space of the warm air path when the door is
open (except when the vent mode is selected in the full
cool mode). In addition, other structures of Embodiment
2 are similar to the structures of Embodiment 1, so the
same reference numbers are given to the corresponding
structures to omit the descriptions.

[0087] Next, the function will be described.

[0088] In Embodiment 3, when the vent mode is se-
lectedinthe full cool mode, the heatpick-up phenomenon
can be significantly remedied by using both of the warm
air path blocking plate 41 and the warm air path blocking
door 43.

[0089] FIGs. 14, 15 are comparative characteristic
views each illustrating atemperature difference (A-B) rel-
ative to an exit passage area of the heater core 30 when
the vent mode is selected in the full cool mode by the
internal air circulation. In addition, A denotes the average
temperature of the vent outlet and B denotes the average
temperature of the evaporator exit. As to the experiment
conditions, the temperature just after the evaporator =
0°C, the temperature just after the heater core = 82°C,
the blast volume of the fan = 10L/min, and the external
air temperature = about 25°C.

[0090] As illustrated in FIG 14, as to the experiment
results in the blowing flow rate Ga = 8,0m3/min, the result
(temperature difference) with the exit passage area of
the heater core 30 blocked with the warm air path block-
ing plate 41 and the warm air path blocking door 43 is
At1’=1.85°C, the result (temperature difference) with the
exit passage area of the heater core 30 blocked only by
the warm air path blocking plate 41 is At2 = 2.53°C, and
the result (temperature difference) with the exit passage
area ofthe heatercore 30 entirely openedis At3=3.13°C.
By this experiment, compared with a case in which the
exit passage area of the heater core 30 is blocked only
by the warm air path blocking plate 41, the improved ef-
fects of 0.68°C (=2.53 - 1.85) can be obtained by blocking
the exit passage area of the heater core 30 with the warm
air path blocking plate 41 and the warm air path blocking
door 43. In addition, compared with a case in which the
exitpassage areaofthe heatercore 30 is entirely opened,
the improved effects of 1.28°C (= 0.6 + 0.68) can be ob-
tained.

[0091] As illustrated in FIG. 15, as to the experiment
results in the blowing flow rate Ga =3.5m3/min, the result
with the exit passage area of the heater core 30 blocked
with the warm air path blocking plate 41 and the warm
air path blocking door 43 is At1 = 2.5°C, the result (tem-
perature difference) with the exit passage area of the
heater core 30 blocked only with the warm air path block-
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ing plate 41 is At2 = 3.11°C, and the result (temperature
difference) with the exit passage area of the heater core
30 entirely opened is At3 = 3.61 °C. By this experiment,
compared with a case in which the exit passage area of
the heater core 30 is blocked only by the warm air path
blocking plate 41, the improved effects of 0.61°C
(=8.11-2.5) can be obtained by blocking the exit passage
area of the heater core 30 with the warm air path blocking
plate 41 and the warm air path blocking plate 41. In ad-
dition, the improved effects of 1.11°C (= 0-5 + 0.61) can
be obtained, compared with a case in which the exit pas-
sage area of the heater core 30 is entirely opened.
[0092] Next, the effects will be described.

[0093] Inthe automotive air conditioner 1C according
to Embodiment 3, the following effects can be obtained
in addition to the effects (1) to (6) of Embodiment 1.
[0094] (9) The door shaft 31a of the rotary door 31
includes the concentric double shafts, and one of the
concentric double shafts is provided with the warm air
path blocking door 43 for blocking the opening space of
the warm air path, which is not blocked by the warm air
path blocking plate 41 when the door is closed, and for
opening the opening space of the warm air path when
the door is opened. Accordingly, when the vent mode is
selected in the full cool mode, the heat pick-up phenom-
enon can be significantly remedied.

[0095] As described above, in the automotive air con-
ditioner according to one embodiment of the present in-
vention, in the air passageways of the air-conditioning
case, the cold airfrom the cold air path via the evaporator
is mixed with the warm air from the warm air path via the
heater core in the junction region, the air in which the
temperature is adjusted flows in each of the discharge
path systems via the junction region, and blows out into
the vehicle interior from each of the outlets communicat-
ing with each of the discharge path systems. When the
temperature adjusted air blows out, if the rotary door is
located in the advanced position, the mixture of the cold
air from the cold air path to the junction region with the
warm air from the warm air path is cartied out by blocking
the air flow from the junction region to the downstream
side with the cross wall of the rotary door. In addition, the
rotary doorandthe airmix doorinclude the overlap layout
which uses the door space inside the cross wall of the
rotary door in the advanced position as the opening and
closing operation space of the air mix door. Therefore,
when designing the air-conditioning case, the limitation
ofthe layout forthe two doors is relaxed, and the distance
between the shafts of the two doors can be reduced. As
aresult, the air conditioning case can be downsized while
improving the air mixing performance of the cold air and
the warm air.

[0096] As described above, although the present in-
vention has been described in terms of Embodiments
1-3, itis not limited thereto. It should be appreciated that
variations may be made in the embodiments described
by persons skilled in the art without departing from the
scope ofthe present invention as defined by the following
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claims.

[0097] Forexample, the rotary door is disposed as the
foot door, but it can be disposed as a dedicated door.
When the rotary door is disposed as the dedicated door,
the withdrawal position of the rotary door can be set in
another position such as a position along the cross wall
of the air-conditioning case of the evaporator side. In ad-
dition, as the cross section shape of the cross wall of the
rotary door, the flat plate is illustrated, but an approxi-
mately circular arc shape or another cross section shape
can be used.

[0098] Namely, as long as the rotatable rotary door,
which blocks the air flow from the junction region to the
downstream side by the cross wall in the advanced po-
sition, is provided in the junction region of the cold air
andthe warm air, and the rotary door and the air mix door
include the overlap layout which uses the door space
inside the cross wall of the rotary door in the advanced
position as the opening and closing operation space of
the air mix door, the invention is not limited to Embodi-
ments 1-3.

Claims
1. An automotive air conditionner, comprising :

an air-conditioning case (22) in which air pas-
sageways including a cold air path (28) via an
evaporator (26), awarm air path (29) viaaheater
core (30), and a plurality of discharge path sys-
tems (32, 33) communicating with outlets, re-
spectively, are formed :

an air mix door (71, 72) which distributes
cold air and warm air by an opening degree
to each of the discharge path systems (32,
33) via a junction region (J) of the cold air
and the warm air ;

characterized in that said automotive air
conditioner comprises

a rotary door (31) having a cross wall (31b),
which is rotatably disposed in the junction
region (J) of the cold air and the warm air
and guides cold air flow to the junction re-
gion (J) by the cross wall (31b) in an ad-
vanced position,

the rotary door (31) and the air mix door (71,
72) including an overlap layout which uses
a door space surrounded by the cross wall
(31b) ofthe rotary door (31) in the advanced
position as an opening and closing opera-
tion space of the air mix door (71, 72).

2. The automotive air conditioner according to Claim
1, wherein
the rotary door (31) is a foot door which blocks a foot
discharge path system (33, 161) by the cross wall
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(31b) in a withdrawal position, blocks the air flow
from the junction region (J) to the downstream side
by the cross wall (31b) in the advanced position, and
uses the door space as a path of the cold air and a
path of the warm air,

the air mix door is a cold air side air mix door (71)
which controls an opening area of the cold air path
(28) via the evaporator (26), and

the foot door (31) and the cold air side air mix door
(71) are disposed such that a part of the cold air side
air mix door (71) by an opening degree on an open
side overlaps with the door space surrounded by a
door shaft (31a), a pair of side walls (31¢c, 31¢) and
the cross wall (31b) of the foot door (31) in the ad-
vanced position.

The automotive air conditioner according to Claim 1
or Claim 2. wherein

in the rotary door (31) a seal face distance (L2) from
a door shaft (31a) to an end portion of a circumfer-
ence direction in a front side of the advanced direc-
tion is shorter than a seal face distance (L1) from the
door shaft (31a)to an end portion of a circumference
direction in a tip side of the advanced direction, and
a seal face width (W2) in the end portion of the cir-
cumference direction in the front side of the ad-
vanced direction is shorter than a seal face width
(W3)inthe end portion of the circumference direction
in the tip side of the advanced direction.

The automotive air conditioner according to any one
of Claims 1 to 3, wherein

the downstream position of the heater core (30) is
provided with a warm air path blocking plate (41)
which blocks a part of the warm air path in a state in
which at least the rotary door (31) is located in a
withdrawal position.

The automotive air conditioner according to Claim
4, wherein

the warm air path blocking plate (41) is integrally
formed with the rotary door (31).

The automotive air conditioner according to Claim
5, wherein

the rotary door (31) includes a pair of side walls (31c,
31c) parallel to each other each having an approxi-
mately fan shape, the cross wall (31b) which con-
nects outer circumference edges of the side walls,
and a door shaft (31a) which is located in a position
which is a base of the fan shape of the side wall, and
the rotary door (31) rotates centering on the door
shaft (31a) rotatably supported to the air-condition-
ing case (22), and

the warm air path blocking plate (41) is set in a po-
sition for covering a part of a region of the warm air
path in which three directions are surrounded by the
side walls (31¢, 31c) and the cross wall (31b) of the
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front side of the advanced direction of the rotary door
(31).

The automotive air conditioner according to Claim
4. wherein

the warm air path blocking plate (42) is integrally
formed with the air-conditioning case (22).

The automotive air conditioner according to Claim
7, wherein

the warm air path blocking plate (42) is integrally
formed to extend from an end portion of a first foot
opening seal face (22c¢) of the air conditioning case
(22) with which a seal face (37a) in an end portion
of a circumference direction in a front side the ad-
vanced direction of the rotary door (31) has contact.
9. The automotive air conditioner according to Claim
6, wherein

the door shaft (31a) of the rotary door (31) includes
concentric double shafts, and

one of the concentric double shafts is provided with
a warm air path blocking door (43) for blocking an
opening space of the warm air path, which is not
blocked by the warm air path blocking plate (41)
when the dooris closed, and for opening the opening
space of the warm air path when the door is opened.

Patentanspriiche

Klimaanlage fiir ein Fahrzeug, umfassend:

ein Klimaanlagen-Gehause (22), in dem Luft-
durchgénge einschlieBlich eines Kaltluftweges
(28) Uber einen Evaporator (26), eines Warm-
luftweges (29) Uber einen Heizkdrper (30), so-
wie einer Mehrzahl von jeweils mit Ausléssen in
Verbindung stehenden Austrittsweg-Systemen
(82, 33) ausgebildet sind;

eine Luftmischtir (71, 72), die mittels eines Off-
nungsgrades Kaltluft und Warmluft tber einen
Kaltluft-Warmluft-Verbindungsbereich (J) an je-
des der Austrittsweg-Systeme (32, 33) verteilt;
dadurch gekennzeichnet, dass die Klimaan-
lage fiir ein Fahrzeug ferner umfaft:

eine Drehtiir (31) mit einer Querwand (31b), die
im  Kaltluft-Warmluft-Verbindungsbereich  (J)
drehbar angeordnet ist und in einer vorgerlck-
ten Position einen KaltluftfluB Uber die Quer-
wand (31b) zum Verbindungsbereich (J) leitet,
wobei die Drehtlir (31) und die Luftmischttr (71,
72) einen Uberlappenden Aufbau aufweisen, der
einen TUrraum, der von der Querwand (31 b)
der Drehtiir (31) in der vorgerlickten Position ab-
gegrenzt wird, als Offnungs- und SchlieBopera-
tionsraum der Luftmischtlr (71, 72) verwendet.

2. Klimaanlage flr ein Fahrzeug nach Anspruch 1, wo-
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bei

die Drehtiir (31) eine FuBtlr ist, die ein FuBaustritts-
wegsystem (33, 161) blockiert, wenn sich die Quer-
wand (31b) in einer zurlickgezogenen Position be-
findet, die den LuftfluB vom Verbindungsbereich (J)
zur stromabwaérts gelegenen Seite blockiert, wenn
sich die Querwand (31b) in der vorgertlickten Positi-
on befinden, und die den Tirraum als Kaltluftweg
und als Warmluftweg nutzt,

die Luftmischtlr eine kaltluftseitige Luftmischtlr (71)
ist, die einen Offnungsbereich des Kaltluftwegs (28)
lber den Evaporator (26) steuert, und wobei

die FuBtlr (31) und die kaltluftseitige Luftmischtir
(71) so angeordnet sind, dass ein Teil der kaltluft-
seitigen Luftmischtiir (71) durch einen Offnungsgrad
auf einer offenen Seite mit dem Tirraum Uberlappt,
der von einer Tlrachse (31a), einem Paar von Sei-
tenwénden (31¢, 31 ¢) und der Querwand (31 b) der
FuBtdr (31) in der vorgerlickten Position umgeben
ist.

Klimaanlage fur ein Fahrzeug nach Anspruch 1 oder
Anspruch 2, wobei

inderDrehtir (31) ein Dichtungsfléchenabstand (L2)
zwischen einer Tlrachse (31 a) und einem Endbe-
reich einer Umfangsrichtung in einer Vorderseite der
vorgerickten Richtung kiirzer ist als ein Dichtungs-
flachenabstand (L1) zwischen der Tlrachse (31 a)
und einem Endbereich einer Umfangsrichtung in ei-
ner Spitzenseite der vorgeriickten Richtung, und bei
dereine Dichtungsflachenbreite (W2)im Endbereich
der Umfangsrichtung in der Vorderseite der vorge-
rickten Richtung kirzer ist als eine Dichtungsfla-
chenbreite (W3) im Endbereich der Umfangstrich-
tung in der Spitzenseite der vorgerlickten Richtung.

Klimaanlage flir ein Fahrzeug nach einem der An-
spriiche 1 bis 3, wobei

die Stromabwaértsposition des Heizkdrpers (30) mit
einer Warmluftweg-Blockierungsplatte (41) verse-
hen ist, die in einem Zustand, in dem zumindest die
Drehtir (31) in einer zurlickgezogenen Position po-
sitioniert ist, einen Teil des Warmluftweges blockiert.

Klimaanlage fiir ein Fahrzeug nach Anspruch 4, wo-
bei

die Warmluftweg-Blockierungsplatte (41) integral
mit der Drehtir (31) ausgebildet ist.

Klimaanlage fiir ein Fahrzeug nach Anspruch 5, wo-
bei

die Drehtir (31) ein Paar von zueinander parallelen
Seitenwanden (31c, 31c¢), die jeweils ungefahr fa-
cherférmig sind, die Querwand (31b), die duBere
Umfangskanten der Seitenwénde verbindet, und ei-
ne Turachse (31a) aufweist, die sich in einer Position
befindet, die eine Basis der Facherform der Seiten-
wand ist, und wobei sich die Drehtir (31) um die
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Turachse (31a), die drehbar am Klimaanlagen-Ge-
héuse (22) angebracht ist, zentriert dreht, und wobei
die Warmluftweg-Bfockierungsplatte (41) in einer
Position angeordnet ist, um einen Teil eines Be-
reichs des Warmluftwegs zu bedecken, in dem drei
Richtungen von den Seitenwénden (31¢, 31c) und
der Querwand (31b) der Vorderseite der vorgeriick-
ten Richtung der Drehtiir (31) umgeben sind.

Klimaanlage flr ein Fahrzeug nach Anspruch 4, wo-
bei
die Warmluftweg-Blockierungspfatte (42) integral
mit dem Klimaanlagen-Gehéuse (22) ausgebildet
ist.

Klimaanlage flir ein Fahrzeug nach Anspruch 7, wo-
bei

die Warmluftweg-Bfockierungsplatte (42) integral
ausgebildet ist, um sich von einem Endbereich einer
ersten FuBéffnungs-Dichtungsflache (22¢) des Kli-
maanlagen-Gehéuses (22) zu erstrecken, mit dem
sich eine Dichtungsflache (37a) in einem Endbereich
einer Umfangsrichtung in einer Vorderseite der vor-
gerlickten Richtung der Drehtiir (31) in Kontakt be-
findet.

Klimaanlage fuir ein Fahrzeug nach Anspruch 6, wo-
bei

die Tilrachse (31a) der Drehtir (31) konzentrische
Doppelachsen aufweist, und wobei

eine der konzentrischen Doppelachsen mit einer
Warmluftweg-Blockierungstir (43) zum Blockieren
eines Offnungsraums des Warmluftweges versehen
ist, der nicht von der Warmluftweg-Blockierungsplat-
te (41) blockiert wird, wenn die Tur geschlossen ist,
und zum Offnen des Offnungsraumes des Warmluft-
weges, wenn die Tir gedffnet wird.

Revendications

Dispositif de conditionnement d’air pour automobile,
comprenant :

un carter de conditionnement d’air (22) dans le-
quel on forme respectivement des voies de pas-
sage d’'air comprenant un passage d'air froid
(28) via un évaporateur (26), un passage dair
chaud (29) via un radiateur de chauffage (30) et
une pluralité de systemes de passage de dé-
charge (82, 33) communiquant avec des
sorties :

une porte de mélange d’air (71, 72) qui distribue
I'air froid et I'air chaud selon un degré d’ouver-
ture & chacun des systémes de passage de dé-
charge (32, 33) via une région de jonction (J) de
I'air froid et de 'air chaud ;

caractérisé en ce que ledit dispositif de condi-
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tionnement d’air pour automobile comprend :

une porte rotative (31) ayant une paroi
transversale (31b) qui est disposée de ma-
niére rotative dans la région de jonction (J)
de I'air froid et de I'air chaud et guide le flux
d’airfroid vers la région de jonction (J) grace
a la paroi transversale (31b) dans une po-
sition avancée,

la porte rotative (31) et la porte de mélange
d'air (71, 72) comprenant une disposition
en chevauchement qui utilise un espace de
porte entouré parlaparoitransversale (31b)
de la porte rotative (31) dans la position
avancée en tant qu’espace d’opération
d’ouverture et de fermeture de la porte de
mélange d'air (71, 72).

2. Dispositif de conditionnement d’air pour automobile

selon la revendication 1, dans lequel la porte rotative
(31) est une porte de base qui bloque un systéme
de passage de décharge de base (33, 161) par la
paroi transversale (31b) dans une position de retrait,
bloque le flux d’air de la région de jonction (J) jus-
qu’au c6té en aval par la paroi latérale (31b) dans la
position avancée et utilise 'espace de porte en tant
que passage de l'air froid et en tant que passage de
I’air chaud,

la porte de mélange d’air est une porte de mélange
d’air (71) du cété de I'air froid qui contréle une zone
d’ouverture du passage d’air froid (28) via I'évapo-
rateur (26), et

la porte de base (31) et la porte de mélange d’air
(71) du c6té de l'air froid sont disposées de sorte
qgu’une partie de la porte de mélange d'air (71) du
c6té de 'air froid selon un degré d’ouverture sur un
cbté ouvert chevauche avec I'espace de porte en-
touré par un arbre de porte (31a), une paire de parois
latérales (31c, 31c) et la paroi transversale (31b) de
la porte de base (31) dans la position avancée.

Dispositif de conditionnement d’air pour automobile
selon la revendication 1 ou la revendication 2, dans
lequel dans la porte rotative (31), une distance de
face de joint d’étanchéité (L2) d’un arbre de porte
(31a) a une partie d’extrémité d'une direction circon-
férentielle dans un cété avant de la direction avancée
est plus courte qu’une distance de face de joint
d’étanchéité (L1) de I'arbre de porte (31a) a une par-
tie d’extrémité d’une direction circonférentielle dans
un coté de pointe de la direction avancée, et une
largeur de face de joint d’étanchéité (W2) dans la
partie d’extrémité de la direction circonférentielle
dans le c6té avant de la direction avancée est plus
courte qu’une largeur de face de joint d’étanchéité
(W3) dans la partie d’extrémité de la direction cir-
conférentielle dans le c6té de pointe de la direction
avancée.
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4. Dispositif de conditionnement d’air pour automobile

selon l'une quelconque des revendications 1 a 3,
dans lequel la position en aval du radiateur de chauf-
fage (30) est prévue avec une plaque de blocage de
passage d’air chaud (41) qui bloque une partie du
passage d'air chaud dans un état dans lequel au
moins la porte rotative (31) est positionnée dans une
position de retrait.

Dispositif de conditionnement d’air pour automobile
selon la revendication 4, dans lequel la plaque de
blocage de passage d’air chaud (41) est formée de
maniére solidaire avec la porte rotative (31).

Dispositif de conditionnement d’air pour automobile
selon la revendication 5, dans lequel la porte rotative
(81) comprend une paire de parois latérales (31c,
31c) paralléles entre elles, ayant chacune approxi-
mativement une forme de ventilateur, la paroi trans-
versale (31b) qui raccorde les bords circonférentiels
externes des parois latérales et un arbre de porte
(81a) qui est positionné dans une position qui est
une base en forme de ventilateur de la paroi latérale,
et la porte rotative (31) tourne en se centrant sur
larbre de porte (31a) supporté en rotation sur le car-
ter de conditionnement d’air (22), et

la plagque de blocage de passage d’air chaud (41)
est placée dans une position pour recouvrir une par-
tied’'une région du passage d’airchaud dans laquelle
trois directions sont entourées par les parois latéra-
les (31c, 31c) et la paroi transversale (31b) du cbté
avant de la direction avancée de la porte rotative
(81).

Dispositif de conditionnement d’air pour automobile
selon la revendication 4, dans lequel la plaque de
blocage de passage d’air chaud (42) est formée de
maniére solidaire avec le carter de conditionnement
d’air (22).

Dispositif de conditionnement d’'air pour automobile
selon la revendication 7, dans lequel la plaque de
blocage de passage d’air chaud (42) est formée de
maniére solidaire pour s’étendre a partir d’une partie
d’extrémité d’'une premiére face de joint d’étanchéité
d’ouverture de base (22c) du carter de conditionne-
ment d’air (22) avec laquelle une face de joint d’étan-
chéité (37a) dans une partie d’extrémité d’une direc-
tion circonférentielle dans un cété avant de la direc-
tion avancée de la porte rotative (31) est en contact.

Dispositif de conditionnement d’air pour automobile
selon la revendication 6, dans lequel I'arbre de porte
(81a) de la porte rotative (31) comprend deux arbres
concentriques, et 'un des deux arbres concentri-
ques est prévu avec une porte de blocage de pas-
sage d’air chaud (43) pour bloquer un espace
d’ouverture du passage d’air chaud qui n’est pas blo-
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qué parlaplaque de blocage de passage d’air chaud
(41) lorsque la porte est fermée, et pour ouvrir I'es-
pace d’ouverture du passage d’air chaud lorsque la
porte est ouverte.
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