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(57) ABSTRACT

A technology that further improves an air conditioning
function of a vehicle air conditioning duct device 1 is
provided. The vehicle air conditioning duct device 1
includes: a housing 2 disposed on a lateral side of a seat and
on a side opposite to a vehicle door with respect to the seat;
a blowout port 3 provided at a position, in the housing 2,
between a vehicle compartment floor upper surface 93 and
a seat surface 94 of the seat; and a duct 4 having therein a
flow path 40 for conditioned air, the duct 4 being disposed
inside the housing 2 and connected to a vehicle air condi-
tioner and the blowout port 3. The vehicle air conditioning
duct device 1 is configured to blow out the conditioned air
from the blowout port 3 obliquely forward with respect to
the seat.
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VEHICLE AIR CONDITIONING DUCT
DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a vehicle air con-
ditioning duct device for heating and cooling a vehicle.

BACKGROUND ART

[0002] A general vehicle has mounted thereto a vehicle air
conditioning system for performing heating and cooling.
The vehicle air conditioning system is also considered as a
device for supplying conditioned air obtained by a vehicle
air conditioner, to a vehicle compartment through a vehicle
air conditioning duct device.

[0003] In recent years, in order to cause the temperature
environment in a vehicle compartment to be more comfort-
able for an occupant, supplying conditioned air to various
places in the vehicle compartment by a vehicle air condi-
tioning system has been proposed.

[0004] For example, in winter, the occupant often feels
coldness in the vicinity of the lower body, in particular, the
feet, of the occupant. Therefore, many vehicles are provided
with a vehicle air conditioning duct device for foot for
heating the feet of the occupant sitting on a seat.

[0005] In the above-described vehicle air conditioning
duct device for foot, a foot blowout port thereof is disposed
on the lower side of an instrument panel. From the blowout
port, conditioned air, in particular, warm air, is supplied
below a seat, i.e., toward the toes of the occupant sitting on
the seat.

[0006] Here, in general, an occupant wears shoes also in
the vehicle compartment. Therefore, the toes of the occupant
are less likely to be warmed even under warm air.

[0007] For example, in cold weather, about 10 minutes are
considered to be necessary until warming up of the vehicle
air conditioner is completed after start of the vehicle, warm
air is produced, and further, the occupant feels warmth at the
feet.

[0008] In recent years, a technology for providing air
conditioning not only to the toes of an occupant but also to
a relatively large range in the vicinity of the feet of the
occupant has been proposed.

[0009] For example, JP2000-79820(A) discloses a vehicle
air conditioning duct device having a rear front-blowout-
port 2 and a rear rear-blowout-port 3. The rear front-
blowout-port 2 is provided at a lower part of a front seat in
the vehicle, and warm air is blown out from the rear
front-blowout-port 2 toward the toes of an occupant sitting
on a rear seat. The rear rear-blowout-port 3 is provided at a
lower part of a rear seat, and warm air is blown out from the
vicinity of the feet toward the knees of the occupant sitting
on the rear seat.

SUMMARY OF INVENTION

Technical Problem

[0010] For improvement of heat sensation at the toes,
warming a portion where thick blood vessels are present
and/or a portion where veins and lymph nodes are present in
the body of the occupant, is effective. From this viewpoint,
in cold weather, warming the vicinity of the calves of an
occupant is considered to enable the occupant to quickly
perceive warmth.
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[0011] With a vehicle air conditioning duct device as
disclosed by JP2000-79820(A) described above, the vicinity
of the knees of the occupant is warmed. Accordingly, with
the vehicle air conditioning duct device, the occupant is
considered to relatively quickly perceive warmth.

[0012] However, even with such a vehicle air conditioning
duct device, the occupant perceives chilliness or coldness at
the feet in cold weather, and the occupant is in a situation
where the occupant is far from being sufficiently comfort-
able in some cases.

[0013] The present invention has been made in consider-
ation of the circumstances above. An object of the present
invention is to provide a technology that further improves an
air conditioning function of a vehicle air conditioning duct
device.

Solution to Problem

[0014] A vehicle air conditioning duct device of the pres-
ent invention solving the problem described above is a
vehicle air conditioning duct device including:

[0015] ahousing disposed on a lateral side of a seat and
on a side opposite to a vehicle door with respect to the
seat;

[0016] a blowout port provided at a position, in the

housing, between a vehicle compartment floor upper
surface and a seat surface of the seat; and

[0017] a duct having therein a flow path for conditioned
air, the duct being disposed, at least partially, inside the
housing and connected to a vehicle air conditioner and
the blowout port,

[0018] the vehicle air conditioning duct device being
configured to blow out the conditioned air from the
blowout port obliquely forward with respect to the seat.

[0019] The vehicle air conditioning duct device of the
present invention has a further-improved air conditioning
function.

BRIEF DESCRIPTION OF DRAWINGS

[0020] FIG. 1 schematically illustrates, in a side view, a
vehicle air conditioning duct device of Example 1 in a
vehicle compartment;

[0021] FIG. 2 schematically illustrates, in a front view, the
vehicle air conditioning duct device of Example 1 in the
vehicle compartment;

[0022] FIG. 3 schematically illustrates a positional rela-
tionship between a blowout port of the vehicle air condi-
tioning duct device of Example 1 and the calves of an
occupant,

[0023] FIG. 4 schematically illustrates a wind direction
adjustment element of the vehicle air conditioning duct
device of Example 1;

[0024] FIG. 5 schematically illustrates the wind direction
adjustment element of the vehicle air conditioning duct
device of Example 1;

[0025] FIG. 6 illustrates a result of Test Example 1;
[0026] FIG. 7 illustrates a result of Test Example 2;
[0027] FIG. 8 schematically illustrates a housing of Ref-

erence Example capable of having provided thereto the
blowout port of the vehicle air conditioning duct device of
the present invention;

[0028] FIG. 9 schematically illustrates the wind direction
adjustment element of the vehicle air conditioning duct
device of Example 2; and
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[0029] FIG. 10 schematically illustrates the wind direction
adjustment element of the vehicle air conditioning duct
device of Example 2.

DESCRIPTION OF EMBODIMENTS

[0030] Inshort, in a vehicle air conditioning duct device of
the present invention, a housing provided with a blowout
port thereof is disposed on a lateral side of a seat and on a
side opposite to a vehicle door with respect to the seat, and
the blowout port is provided at a position, in the housing,
between a vehicle compartment floor upper surface and a
seat surface of the seat. The vehicle air conditioning duct
device blows out conditioned air flowing in a duct, from the
blowout port obliquely forward with respect to the seat.
[0031] In the vehicle air conditioning duct device of the
present invention, conditioned air is blown out obliquely
forward with respect to the seat from the blowout port
provided at a position between the vehicle compartment
floor upper surface and the seat surface of the seat. The
conditioned air comes into contact with the vicinity of the
calves of the occupant sitting on the seat positioned on a
lateral side of the blowout port.

[0032] Thus, with the vehicle air conditioning duct device
of the present invention, the occupant quickly perceives
warmth in a cold season since conditioned air is blown out
to the vicinity of the calves of the occupant.

[0033] Here, a vehicle air conditioning duct device of a
conventional type, e.g., the vehicle air conditioning duct
device of JP2000-79820(A) described above warms the
vicinity of the knees of an occupant sitting on a rear seat, but
does not warm the vicinity of the feet of an occupant sitting
on a front seat.

[0034] For example, providing the rear rear-blowout-port
of the vehicle air conditioning duct device of JP2000-79820
(A) at a position below a front seat instead of a position
below a rear seat, thereby warming the vicinity of the knees
of an occupant sitting on the front seat, is also conceivable.
However, in actuality, a general front seat slides in the
front-rear direction, and the vehicle air conditioning duct
device is difficult to be deformed or changed in the position
thereof so as to follow sliding of the front seat, and thus, this
plan is poor in feasibility.

[0035] As already described, in the vehicle air condition-
ing duct device of the present invention, the blowout port for
conditioned air is provided to the housing disposed on a
lateral side of a seat. Thus, if the housing is disposed on a
lateral side of a front seat, an occupant sitting on the front
seat is warmed, and if the housing is disposed on a lateral
side of a rear seat, an occupant sitting on the rear seat is
warmed. As a matter of course, if the housing is disposed on
each of a lateral side of a front seat and a lateral side of a rear
seat, both of the occupant sitting on the front seat and the
occupant sitting on the rear seat are warmed.

[0036] In order to efficiently warm an occupant, exposing
the calves of both legs of the occupant to conditioned air is
appropriate.

[0037] The vehicle air conditioning duct device of the
present invention blows out the conditioned air from the
blowout port obliquely forward with respect to a seat.
Therefore, part of the conditioned air comes into contact
with a calf (referred to as “blowout-port-side calf” as nec-
essary) on the side close to the blowout port out of the calves
of the occupant. Then, the remainder of the conditioned air
further advances obliquely forward to come into contact
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with a calf (referred to as “opposite-side calf” as necessary)
on the side far from the blowout port out of the calves of the
occupant. Accordingly, with the vehicle air conditioning
duct device of the present invention, the calves of both legs
of the occupant are exposed to the conditioned air, and the
occupant quickly perceives warmth even in a cold season.
[0038] Since the blowout port described above is provided
to the housing, the vehicle air conditioning duct device of
the present invention need not be, for example, deformed
following sliding of a seat.

[0039] Further, in the vehicle air conditioning duct device
of the present invention, the housing provided with the
blowout port is disposed on a side opposite to a vehicle door
with respect to a seat.

[0040] For investigation of a reason why an occupant
perceives chilliness or coldness at the feet even with the
vehicle air conditioning duct device of the conventional type
described above, the inventors of the present invention
examined a factor other than the vehicle air conditioning
duct device. Then, advancing the thought, the inventors of
the present invention focused on a vehicle door as a vehicle
component member present in the vicinity of a seat and
having a possibility of functioning as a heat storage material
or a thermal conductive material.

[0041] That is, a vehicle door is a vehicle component
member having a large mass, and when a material having a
large specific heat is used as a material of the vehicle door,
the vehicle door has a possibility of functioning, in cold
weather, as a cold-heat storage material for storing low-
temperature heat, i.e., thermal energy having a temperature
lower than normal temperature. When a material having a
high thermal conductivity is used for the vehicle door, the
vehicle door has a possibility of functioning as a thermal
conductive material that conducts low-temperature heat out-
side the vehicle compartment into the vehicle compartment.
[0042] In general, the vehicle door is obtained by a metal-
made or resin-made door base member being covered by a
resin-made door trim. However, in some cases, the door trim
itself functions as a heat storage material or a thermal
conductive material described above, and unless the vehicle
door itself is warmed, low-temperature heat of the door is
supplied to the inside of the vehicle compartment through
the door trim.

[0043] When a leg portion of the occupant comes into
contact with the door trim, the occupant may perceive
chilliness and feel uncomfortable.

[0044] The present inventors conceived of warming the
door trim and the vehicle door by conditioned air having
warmed the occupant, and completed the present invention.
[0045] That is, in the vehicle air conditioning duct device
of the present invention, a housing provided with a blowout
port is disposed on a lateral side of a seat and on a side
opposite to a vehicle door with respect to the seat, and thus,
conditioned air having passed both calves of the occupant is
supplied to the vicinity of the vehicle door. Accordingly,
with the vehicle air conditioning duct device of the present
invention, the door trim and the vehicle door are warmed by
the conditioned air having warmed the occupant. The con-
ditioned air having reached the vehicle door is blocked by
the vehicle door and stays between the vehicle door and the
seat. Due to the warm staying air between the vehicle door
and the seat, the temperature perceived by the occupant
becomes higher than the actual temperature in the vehicle
compartment.
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[0046] Through this collaboration, the vehicle air condi-
tioning duct device of the present invention quickly warms
the occupant so as to be in a comfortable environment. That
is, when compared with a conventional vehicle air condi-
tioning duct device, the vehicle air conditioning duct device
of the present invention has a further-improved air condi-
tioning function.

[0047] Hereinafter, each component of the vehicle air
conditioning duct device of the present invention will be
described.

[0048] Unless otherwise mentioned in particular, a
numerical value range of “x to y” described in the present
specification includes, in the range thereof, a lower limit x
and an upper limity. A numerical value range may be formed
by arbitrarily combining such upper limit values, lower limit
values, and numerical values listed in the embodiment. In
addition, numerical values arbitrarily selected within a
numerical value range may be used as upper limit and lower
limit numerical values.

[0049] Hereinafter, the flow path upstream side of condi-
tioned air is simply referred to as “upstream side” and the
flow path downstream side of conditioned air is simply
referred to as “downstream side”, as necessary.

[0050] The vehicle air conditioning duct device of the
present invention has a housing, a blowout port, and a duct.
[0051] The housing is disposed on a lateral side of a seat
in a vehicle and on a side opposite to a vehicle door with
respect to the seat.

[0052] The housing only needs to have the duct disposed
therein and have the blowout port provided thereto, and the
shape and the like thereof is not limited in particular.
[0053] For example, the housing may be a housing dedi-
cated to the vehicle air conditioning duct device of the
present invention, or may be used in common with various
types of vehicle interior equipment represented by a console
box, a drink holder, a table, or the like.

[0054] The housing may be disposed between a driver seat
and a passenger seat or may be disposed between two rear
seats. The housing may extend from between the driver seat
and the passenger seat to between two rear seats.

[0055] The housing is capable of having the duct disposed
therein. In other words, the housing has an internal space
capable of having the duct provided therein.

[0056] The entirety of the duct may be housed in the
internal space, or a part of the duct may be exposed to the
outside of the internal space, i.e., to the outside of the
housing. In particular, an end portion on the upstream side
of the duct is a portion communicating with the vehicle air
conditioner. Therefore, when the efficiency of work of
connecting the end portion on the upstream side of the duct
and the vehicle air conditioner is taken into consideration,
exposing an end portion on the upstream side of the duct,
i.e., the end portion on the vehicle air conditioner side, to the
outside of the housing is considered to be preferable. Pref-
erably, the other portion of the duct is housed in the internal
space and is not exposed to the outside of the housing.
[0057] The shape of the duct may be a straight tube shape,
and may be a branched shape in which one end and/or the
other end of the duct are branched into a plurality. The shape
of the duct may be appropriately designed in accordance
with the position of the blowout port for conditioned air, the
position of the vehicle air conditioner, and the like.

[0058] Only the duct may be disposed in the internal space
of the housing, or a vehicle-mounted device other than the
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duct may be disposed in addition to the duct. Examples of
the vehicle-mounted device include a table, an audio device,
a car navigation system or a monitor thereof, and a touch
panel for operating various devices. Each of these vehicle-
mounted devices may be regarded as a part of the vehicle air
conditioning duct device of the present invention, or may be
regarded as a device different from the vehicle air condi-
tioning duct device of the present invention.

[0059] The housing has a blowout port as already
described. The vehicle air conditioning duct device of the
present invention may have only one blowout port, or may
have a plurality of blowout ports. For example, when
conditioned air is to be blown out only to the driver seat side
by the vehicle air conditioning duct device of the present
invention, only one blowout port may be provided, and
when conditioned air is to be blown out in two directions,
i.e., to the driver seat side and the passenger seat side, by the
vehicle air conditioning duct device of the present invention,
two blowout ports may be provided. The number and
position of the blowout port(s) may be appropriately
designed in accordance with the target to which conditioned
air is blown.

[0060] The blowout port is provided at a position, in the
housing, between the vehicle compartment floor upper sur-
face and the seat surface of a seat. Since the blowout port is
provided at the position, conditioned air is blown to the
vicinity of the calves of an occupant sitting on the seat.
[0061] Particularly favorably, the position of the blowout
port is a position corresponding to an area from the ankles
to the vicinity of the middle portions of the calves of the
occupant.

[0062] Specifically, the blowout port is preferably in a
range of 50 mm to 300 mm above the vehicle compartment
floor upper surface, more preferably in a range of 50 mm to
200 mm above the vehicle compartment floor upper surface,
and particularly preferably in a range of 50 mm to 150 mm
above the vehicle compartment floor upper surface.

[0063] Conditioned air blown out from the blowout port
advances obliquely forward with respect to the seat. The
method for adjusting the orientation of the conditioned air is
not limited in particular, and various methods are adopted.
[0064] For example, when the blowout port itself is dis-
posed so as to be directed obliquely forward with respect to
the seat, conditioned air is blown out obliquely forward with
respect to the seat.

[0065] When a fin for adjusting the direction of condi-
tioned air is disposed inside the blowout port, the condi-
tioned air is also blown out obliquely forward with respect
to the seat. The fin will be described in detail later.

[0066] The shape of the blowout port is not limited in
particular. However, in order to highly reliably blow con-
ditioned air to the vicinity of the calves of an occupant
sitting on a seat, the blowout port preferably has a slit shape.
[0067] For example, in the front-rear direction, in order to
highly reliably blow conditioned air to the vicinity of the
calves of an occupant sitting on a seat, favorably, the
blowout port is disposed on a lateral surface on the seat side
of the housing and the blowout port has a slit shape
extending in the front-rear direction. The blowout port
having the slit shape is particularly effective when the seat
to which conditioned air is blown out is slidable in the
front-rear direction.

[0068] The blowout port having the slit shape in this case
is also considered to be one in which one end portion in the
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longitudinal direction of the blowout port is positioned to the
front side relative to the other end portion thereof in the
front-rear direction of the seat.

[0069] Here, for example, “one end portion in the longi-
tudinal direction of the blowout port is positioned to the
front side relative to the other end portion thereof in the
front-rear direction of the seat” means that “the longitudinal
direction of the blowout port is directed in substantially the
same direction as the front-rear direction of the seat”. The
longitudinal direction of the blowout port need not neces-
sarily match the front-rear direction of the seat, but the angle
therebetween is preferably not greater than 90°, more pref-
erably not greater than 45°, further preferably not greater
than 30°, and particularly preferably not greater than 15°.
[0070] The “front-rear direction of the seat” is also con-
sidered as the “orientation of the seat”, and matches the
direction connecting the knees and the buttocks of the
occupant sitting on the seat. The knee side of the occupant
is the front side of the seat and the buttock side of the
occupant is the rear side of the seat. The front-rear direction
of a seat with respect to the vehicle air conditioning duct
device of the present invention may be the same as, or may
be different from, the traveling direction of the vehicle.
[0071] Alternatively, the blowout port having a slit shape
may be disposed at the front surface of the housing. In this
case, preferably, the blowout port has a slit shape extending
in a direction connecting two seats. In this case, conditioned
air is supplied to the two seats from one blowout port.
[0072] In this case, “the blowout port has a slit shape
extending in a direction connecting two seats” means “the
longitudinal direction of the blowout port is directed in
substantially the same direction as the direction connecting
the two seats”. When the two seats are directed forward, the
direction connecting the two seats is also considered as the
width direction of the vehicle.

[0073] The longitudinal direction of the blowout port need
not necessarily match the direction connecting the two seats,
but the angle therebetween is preferably not greater than 90°,
more preferably not greater than 45°, further preferably not
greater than 30°, and particularly preferably not greater than
15°.

[0074] When the blowout port is disposed at a front
portion of the housing, the vehicle air conditioning duct
device of the present invention may have two blowout ports,
i.e., one positioned on one side of the two seats, and one
positioned on the other side of the two seats. Alternatively,
the vehicle air conditioning duct device of the present
invention may have one blowout port obtained by integrat-
ing the two blowout ports.

[0075] When the blowout port having a slit shape is
disposed at a lateral portion of the housing, favorably, an
inclined surface is provided at the lateral portion of the
housing and the blowout port is provided at the inclined
surface.

[0076] When the blowout port having a slit shape is
disposed at a front portion of the housing, favorably, an
inclined surface is provided at the front portion of the
housing and the blowout port is provided at the inclined
surface.

[0077] In each case, when the blowout port is disposed at
a position that is between the upper surface of the vehicle
floor and the seat surface of the seat and that is slightly close
to the vehicle floor, the inclined surface favorably provided
at the front portion or the lateral portion of the housing is
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inclined between: the rear side and the upper side; and the
front side and the lower side.

[0078] When the blowout port having a slit shape is
provided at such an inclined surface, conditioned air is
blown out from the lower side toward the upper side.
Therefore, in this case, even when the blowout port is on a
slightly lower side, the conditioned air is highly reliably
blown to the calves of the occupant.

[0079] In this case, favorably, a fin described later is
disposed inside the blowout port and the conditioned air is
further guided obliquely forward by the fin.

[0080] When the blowout port is disposed at a position
that is between the upper surface of the vehicle floor and the
seat surface of the seat and that is slightly close to the seat
surface, the inclined surface favorably provided at the front
portion or the lateral portion of the housing is inclined
between: the rear side and the lower side; and the front side
and the upper side.

[0081] When the blowout port having a slit shape is
provided at such an inclined surface, conditioned air is
blown out from the upper side toward the lower side. In this
case as well, favorably, a fin described later is disposed
inside the blowout port and the conditioned air is further
guided obliquely forward by the fin.

[0082] Favorably, the vehicle air conditioning duct device
of the present invention has a wind direction adjustment
element disposed inside the blowout port. The wind direc-
tion adjustment element has at least one fin, and adjusts the
direction of the conditioned air by means of the fin.
[0083] The wind direction adjustment element may have
only one fin, or may have a plurality of fins. The fin may be
fixed or may be rotatable with respect to the blowout port.
[0084] For example, when the blowout port has a large
length in the longitudinal direction, favorably, a plurality of
fins are provided. Then, favorably, the plurality of fins
extend in a direction crossing the longitudinal direction of
the blowout port and are arranged in a direction crossing the
short direction of the blowout port. This is for adjusting the
wind direction of the conditioned air so as to be uniform or
substantially uniform along the longitudinal direction of the
blowout port.

[0085] When the fin is rotatable, the fin is, directly or
indirectly, pivotally supported with respect to the housing.
As for the fin, the rotation range thereof includes an
obliquely-guiding position at which the conditioned air is
guided to be blown out obliquely forward with respect to a
seat as a target.

[0086] When the blowout port is disposed at the lateral
portion of the housing, the fin only needs to be inclined at
the obliquely-guiding position from the rear side and the
depth side toward the front side and the seat side. In some
cases, the fin may be further inclined from the lower side
toward the upper side.

[0087] When the blowout port is disposed at the front
portion of the housing as well, the fin only needs to be
inclined at the obliquely-guiding position from the rear side
and the depth side toward the front side and the seat side. In
some cases, the fin may be further inclined from the lower
side toward the upper side.

[0088] In this case, when the vehicle air conditioning duct
device of the present invention has two blowout ports, i.e.,
one positioned on one side of the two seats, and one
positioned on the other side of the two seats as described
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above, fins respectively directed to different directions may
be selected as the fins disposed at the respective blowout
ports.

[0089] When one of two seats is defined as a driver seat
and the other of the two seats is defined as a passenger seat,
the fin disposed at the blowout port positioned on the driver
seat side only needs to be inclined from the rear side and the
depth side toward the front side and the driver seat side, with
respect to the driver seat. As for the fin disposed at the
blowout port positioned on the passenger seat side as well,
the fin only needs to be inclined from the rear side and the
depth side toward the front side and the passenger seat side,
with respect to the passenger seat.

[0090] In the case of one blowout port obtained by inte-
grating two blowout ports as described above, similarly, the
fin disposed in a region on the driver seat side in the blowout
port only needs be inclined from the rear side and the depth
side toward the front side and the driver seat side, with
respect to the driver seat. The fin disposed in a region on the
passenger seat side in the blowout port only needs to be
inclined from the rear side and the depth side toward the
front side and the passenger seat side, with respect to the
passenger seat.

[0091] Favorably, the wind direction adjustment element
has an input part for adjusting the position of the fin.
Favorably, the input part has a shape, e.g., a dial shape or a
knob shape, operable by a hand of the occupant. In some
cases, an operation fin itself being one fin may function as
the input part.

[0092] When the wind direction adjustment element has
an open/close damper for opening/closing a flow path for the
conditioned air in the duct, the wind direction adjustment
element may further have an input part for opening/closing
the open/close damper.

[0093] In particular, favorably, the wind direction adjust-
ment element having a plurality of fins has an operation part
for rotating each fin in synchronization, in addition to each
fin.

[0094] Specifically, favorably, the operation part has a link
coupling each fin, and the above-described input part con-
nected to the link.

[0095] Favorably, the input part is disposed in the vicinity
of the blowout port so as to allow the occupant to easily
perform operation.

[0096] To be more specific, particularly preferably, the
input part is disposed on the upper side of the blowout port
and exposed to the outside of the housing, or is integrated
with the operation fin being one of a plurality of fins.
[0097] In order to cause the conditioned air blown out
from the blowout port to come into contact with the calves
of an occupant sitting on a seat, the blowout port is prefer-
ably disposed at a position slightly forward with respect to
the seat. Specifically, the position of the front end of the
blowout port with respect to a seat is preferably on the front
side relative to the center of the seat in the front-rear
direction, and more preferably positioned to the front with
respect to the front end of the seat.

[0098] Meanwhile, as already described, the conditioned
air blown out from the blowout port advances obliquely
forward with respect to the seat. Therefore, the blowout port
being positioned excessively forward with respect to the seat
is not preferable. Specifically, the front end of the blowout
port is favorably on the rear side relative to the position 15
cm forward from the front end of the seat, more favorably
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on the rear side relative to the position 12 cm forward from
the front end of the seat, and particularly favorably on the
rear side relative to the position 10 cm forward from the
front end of the seat.

[0099] When the blowout port has a slit shape, the ratio
between the length in the longitudinal direction and the
length in the short direction of the blowout port is not limited
in particular. However, from the viewpoint of energy saving,
preferably, the flow path cross-sectional area of the blowout
port is not too large. In other words, a smaller length in the
short direction of the blowout port is preferable.

[0100] Meanwhile, when pressure loss of the vehicle air
conditioning duct device is taken into consideration, the
length in the short direction of the blowout port is preferably
large to some extent. Therefore, there are preferable ranges
for the length in the longitudinal direction and the length in
the short direction of the blowout port having a slit shape.

[0101] Specifically, the length in the longitudinal direction
of the blowout port having a slit shape is preferably not less
than twice the length in the short direction, more preferably
not less than three times, further preferably not less than five
times, and particularly preferably not less than ten times.

[0102] The length in the short direction of the blowout
port having a slit shape, i.e., the thickness of the blowout
port, is preferably not less than 15 mm, more preferably not
less than 18 mm, and particularly preferably not less than 20
mm.

[0103] For reference, the inventors of the present inven-
tion actually performed measurement and found the follow-
ing. When the length in the short direction of the blowout
port was not less than 15 mm, pressure loss of the vehicle air
conditioning duct device was not greater than 80 pa. When
the length was not less than 18 mm, pressure loss of the
vehicle air conditioning duct device was not greater than 65
pa. When the length was not less than 20 mm, pressure loss
of the vehicle air conditioning duct device was not greater
than 50 pa.

[0104] The vehicle air conditioning duct device of the
present invention may further include a heat exchanger for
performing heat exchange with cooling water of an engine,
and a vehicle air conditioner such as a heating, ventilation,
and air-conditioning (HVAC). Further, the vehicle air con-
ditioning duct device of the present invention may include:
another blowout port represented by the foot blowout port in
the already-described vehicle air conditioning duct device
for foot or a rear blowout port that is provided at rear of a
center console box and from which conditioned air is blown
out rearward; and a duct connected to the vehicle air
conditioner and the other blowout port.

[0105] Examples of another aspect of the vehicle air
conditioning duct device of the present invention understood
from the above description include [1] to [3] below.

[0106] [1] A vehicle air conditioning duct device includ-
ing:

[0107] a vehicle air conditioner being a heat source;

[0108] ahousing disposed on a lateral side of a seat and
on a side opposite to a vehicle door with respect to the
seat;

[0109] a blowout port provided at a position, in the

housing, between a vehicle compartment floor upper
surface and a seat surface of the seat; and
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[0110] a duct having therein a flow path for conditioned
air, the duct being disposed, at least partially, inside the
housing and connected to the vehicle air conditioner
and the blowout port,

[0111] the vehicle air conditioning duct device being
configured to blow out the conditioned air from the
blowout port obliquely forward with respect to the seat.

[0112] [2] A vehicle air conditioning duct device includ-
ing:

[0113] ahousing disposed on a lateral side of a seat and
on a side opposite to a vehicle door with respect to the
seat;

[0114] a blowout port provided at a position, in the
housing, between a vehicle compartment floor upper
surface and a seat surface of the seat;

[0115] a second blowout port disposed at a position
different from that of the blowout port and being open
in a vehicle compartment;

[0116] a duct having therein a flow path for conditioned
air, the duct being disposed, at least partially, inside the
housing and connected to a vehicle air conditioner and
the blowout port; and

[0117] a second duct connected to the vehicle air con-
ditioner and the second blowout port,

[0118] the vehicle air conditioning duct device being
configured to blow out the conditioned air from the
blowout port obliquely forward with respect to the seat.

[0119] [3] A vehicle air conditioning duct device includ-
ing:
[0120] a vehicle air conditioner being a heat source;
[0121] ahousing disposed on a lateral side of a seat and
on a side opposite to a vehicle door with respect to the
seat;
[0122] a blowout port provided at a position, in the

housing, between a vehicle compartment floor upper
surface and a seat surface of the seat;

[0123] a second blowout port disposed at a position
different from that of the blowout port and being open
in a vehicle compartment;

[0124] a duct having therein a flow path for conditioned
air, the duct being disposed, at least partially, inside the
housing and connected to the vehicle air conditioner
and the blowout port; and

[0125] a second duct connected to the vehicle air con-
ditioner and the second blowout port,

[0126] the vehicle air conditioning duct device being
configured to blow out the conditioned air from the
blowout port obliquely forward with respect to the seat.

[0127] Hereinafter, the vehicle air conditioning duct
device of the present invention will be described with
reference to specific examples.

Example 1

[0128] FIG. 1 schematically illustrates, in a side view, a
vehicle air conditioning duct device of Example 1 in a
vehicle compartment. FIG. 2 schematically illustrates, in a
front view, the vehicle air conditioning duct device of
Example 1 in the vehicle compartment. FIG. 3 schematically
illustrates a positional relationship between the blowout port
of the vehicle air conditioning duct device of Example 1 and
the calves of an occupant. FIG. 4 and FIG. 5 schematically
illustrate a wind direction adjustment element in the vehicle
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air conditioning duct device of Example 1. FIG. 6 illustrates
a result of Test Example 1. FIG. 7 illustrates a result of Test
Example 2.

[0129] Hereinafter, upper and lower mean the upper side
and the lower side in the vertical direction, and front, rear,
left, and right mean the front, the rear, the left, and the right
in the traveling direction of the vehicle. The left-right
direction is the width direction of the vehicle and the
front-rear direction is the traveling direction of the vehicle.
[0130] As shown in FIG. 1 and FIG. 2, a vehicle air
conditioning duct device 1 of Example 1 has a housing 2, a
blowout port 3, a duct 4, and a wind direction adjustment
element 5.

[0131] The housing 2 of the vehicle air conditioning duct
device 1 of Example 1 is also used as a center console box
being one type of vehicle interior equipment.

[0132] As shown in FIG. 2, the housing 2 is disposed
between a driver seat 9D and a passenger seat 9N.

[0133] The housing 2 is disposed on a lateral side of the
driver seat 9D and is disposed on a side opposite to a
driver-seat-side vehicle door (not shown) with respect to the
driver seat 9D. The housing 2 is disposed on a lateral side of
the passenger seat 9N and is disposed on a side opposite to
a passenger-seat-side vehicle door 90D with respect to the
passenger seat 9N.

[0134] The housing 2 has a box shape having an internal
space 20, and the blowout ports 3 are disposed, one by one,
at left and right lateral portions of the housing 2, respec-
tively. One blowout port 3 is referred to as a driver-seat-side
blowout port 3D, and the other blowout port 3 is referred to
as a passenger-seat-side blowout port 3N.

[0135] Further, two rear blowout ports 3B from which
conditioned air is blown out rearward are disposed at a rear
portion of the housing 2. Details of the blowout port 3 will
be described later.

[0136] The duct 4 has a substantially tubular shape having
therein a flow path 40 for conditioned air. An upstream-side
end portion 4U being one end of the duct 4 is connected to
an HVAC 92. The other end side of the duct 4, i.e., the
downstream side, is branched into two.

[0137] One of the downstream-side portions of the duct 4
is positioned on the driver seat 9D side, and an opening is
provided in the peripheral wall thereof. The driver-seat-side
blowout port 3D is connected to the opening. A downstream-
side end portion 4DD of the duct 4 is connected to one rear
blowout port 3BD.

[0138] The other of the downstream-side portions of the
duct 4 is positioned on the passenger seat 9N side, and an
opening is provided in the peripheral wall thereof. The
passenger-seat-side blowout port 3N is connected to the
opening. A downstream-side end portion 4DN of the duct 4
is connected to the other rear blowout port 3BN.

[0139] The driver-seat-side blowout port 3D and the pas-
senger-seat-side blowout port 3N are in left-right symmetry,
and other than this, are substantially the same with each
other.

[0140] Hereinafter, the passenger-seat-side blowout port
3N will be described, and the passenger-seat-side blowout
port 3N may be read as the driver-seat-side blowout port 3D
as appropriate.

[0141] The passenger-seat-side blowout port 3N is pro-
vided at a position between a vehicle compartment floor
upper surface 93 and a seat surface 94 of the passenger seat
9ON. As shown in FIG. 1, as for the passenger-seat-side
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blowout port 3N, the longitudinal direction is directed in the
front-rear direction and the short direction thereof'is directed
in the up-down direction.

[0142] The position of the passenger-seat-side blowout
port 3N of the vehicle air conditioning duct device 1 of
Example 1 is on the front side with respect to the front end
of the passenger seat 9N and the front end of the passenger-
seat-side blowout port 3N is on the rear side relative to the
position 15 cm forward from the front end of the passenger
seat 9N.

[0143] The length in the longitudinal direction of the
passenger-seat-side blowout port 3N is not less than ten
times the length in the short direction. Further, the length in
the short direction of the passenger-seat-side blowout port
3N, i.e., the thickness of the passenger-seat-side blowout
port 3N, is about 18 mm.

[0144] The wind direction adjustment element 5 is dis-
posed inside the passenger-seat-side blowout port 3N. The
wind direction adjustment element 5 is also considered to be
disposed inside the duct 4, while being inside and on the
depth side of the passenger-seat-side blowout port 3N.

[0145] As shown in FIG. 4, the wind direction adjustment
element 5 has a plurality of fins 50 and an open/close damper
55.

[0146] The plurality of fins 50 are arranged along the

front-rear direction, i.e., the longitudinal direction of the
passenger-seat-side blowout port 3N, and are fixed with
respect to the passenger-seat-side blowout port 3N.

[0147] Each fin 50 extends in the up-down direction and
the left-right direction. Each fin 50 is also considered to
extend in the short direction of the passenger-seat-side
blowout port 3N.

[0148] Each fin 50 is inclined from the rear side and the
right side (i.e., the depth side of the blowout port 3) toward
the front side and the left side (i.e., the passenger seat IN
side). Each fin 50 guides conditioned air flowing in the duct
4, obliquely forward with respect to the passenger seat 9N.
Therefore, each fin 50 is considered to be disposed at an
obliquely-guiding position.

[0149] As shown in FIG. 4, the open/close damper 55 is
disposed inside the duct 4 and opens/closes a portion, of the
duct 4, leading to the rear blowout port 3BN. The open/close
damper 55 is pivotally supported at the duct 4 and is
rotatable with respect to the duct 4. As shown in FIG. 5, a
rotation shaft 558 of the open/close damper 55 is connected
through a connection member 55C to a damper input part
551 having a dial shape. In the vehicle air conditioning duct
device 1 of Example 1, the connection member 55C is
composed of a plurality of gears.

[0150] The damper input part 551 is exposed to the upper
side of the passenger-seat-side blowout port 3N, on the outer
side of a left lateral portion of the housing 2.

[0151] When the damper input part 551 is operated in a
damper closing direction indicated by a left arrow in FIG. 5,
a portion, of the duct 4, leading to the rear blowout port 3BN
is closed as shown in FIG. 4. Accordingly, conditioned air
flowing in the duct 4 is blown out from the passenger-seat-
side blowout port 3N obliquely forward with respect to the
passenger seat 9N, but is not supplied to the rear blowout
port 3BN (not shown).

[0152] When the damper input part 551 is operated in a
damper opening direction indicated by a right arrow in FIG.
5, the portion, of the duct 4, leading to the rear blowout port
3BN is opened. Accordingly, conditioned air flowing in the
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duct 4 is blown out from the passenger-seat-side blowout
port 3N obliquely forward with respect to the passenger seat
9N, and in addition, the conditioned air is blown out from
the rear blowout port 3B rearward to a rear seat (not shown).

[0153] Operation of the vehicle air conditioning duct
device 1 of Example 1 will be described below.

[0154] Warm conditioned air obtained at the HVAC 92 is
supplied to the duct 4 of the vehicle air conditioning duct
device 1 of Example 1. The conditioned air flows in the flow
path 40 of the duct 4 and advances toward the downstream
side. The conditioned air is supplied to the passenger-seat-
side blowout port 3N connected to a portion, of the duct 4,
on the downstream side relative to the upstream-side end
portion 4U.

[0155] As described above, the wind direction adjustment
element 5 is disposed inside the passenger-seat-side blowout
port 3N (FIG. 4). The wind direction adjustment element 5
has the plurality of fins 50 inclined from the rear side and the
right side toward the front side and the left side. Therefore,
the conditioned air flowing in the duct 4 is guided by each
fin 50 to be blown out from the passenger-seat-side blowout
port 3N obliquely forward with respect to the passenger seat
9N.

[0156] At this time, as shown in FIG. 2 and FIG. 3, the
conditioned air is blown out toward calves 99C of an
occupant 99 sitting on the passenger seat 9N.

[0157] More specifically, first, the conditioned air comes
into contact with a calf 99RC (i.e., the already-described
blowout-port-side calf) of the right leg of the occupant 99
sitting on the passenger seat 9N, and next, comes into
contact with a calf 99LC (i.e., the already-described oppo-
site-side calf) of the left leg of the occupant 99. Accordingly,
the calves 99C of the occupant 99 sitting on the passenger
seat 9N are quickly and sufficiently warmed, and accord-
ingly, the entirety of the body of the occupant 99 is quickly
and sufficiently warmed.

[0158] Then, the conditioned air further comes into con-
tact with the passenger-seat-side vehicle door 90D. Accord-
ingly, the passenger-seat-side vehicle door 90D including
the door trim is warmed. In other words, with the vehicle air
conditioning duct device 1 of Example 1, the passenger-
seat-side vehicle door 90D is warmed by waste heat having
warmed the occupant 99 sitting on the passenger seat 9N
side. Accordingly, even when the occupant 99 sitting on the
passenger seat 9N accidentally touches the passenger-seat-
side vehicle door 90D, perception of chilliness by the
occupant 99 is avoided.

[0159] Since the vehicle door is warmed, the occupant 99
sitting on the passenger seat 9N is warmed due to thermal
conduction from the passenger-seat-side vehicle door 90D.
Further, the conditioned air having come into contact with
the passenger-seat-side vehicle door 90D stays between the
passenger-seat-side vehicle door 90D and the passenger seat
9N. As a result, as shown in FIG. 2, a warm staying air 98A
is formed between the passenger-seat-side vehicle door 90D
and the passenger seat 9N. Accordingly, the temperature
perceived by the occupant 99 is higher than the actual
temperature in the vehicle compartment.

[0160] Through this collaboration, with the vehicle air
conditioning duct device 1 of Example 1, the occupant 99 is
less likely to perceive chilliness or coldness at the feet even
in cold weather. That is, the vehicle air conditioning duct
device 1 of Example 1 has a further-improved air condi-
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tioning function when compared with the vehicle air con-
ditioning duct device 1 of a conventional type.

Test Example 1

[0161] In addition to the vehicle air conditioning duct
device 1 of Example 1, a vehicle air conditioning duct
device for foot (not shown) for heating the feet of the
occupant 99 sitting on the passenger seat 9N was connected
to the same HVAC 92. The vehicle air conditioning duct
device for foot is referred to as “foot air conditioning” as
necessary.

[0162] The skin temperature of the occupant 99 sitting on
the passenger seat 9N when the air temperature was 0° C.,
the set temperature of the HVAC 92 was 35° C., the flow rate
of the vehicle air conditioning duct device 1 of Example 1
was 30 m’/h, and the flow rate of the foot air conditioning
was 50 m>/h, was calculated through simulation.

[0163] As a control test, the skin temperature of the
occupant 99 sitting on the passenger seat 9N when the air
temperature was 0° C., the set temperature of the HVAC 92
was 35° C., the vehicle air conditioning duct device 1 of
Example 1 was not used, and the flow rate of the foot air
conditioning was 100 m®/h, was calculated through simula-
tion.

[0164] FIG. 6 shows the result of Test Example 1.
[0165] As shown in FIG. 6, when the vehicle air condi-
tioning duct device 1 of Example 1 was used in combination
with the foot air conditioning, the skin temperature of the
occupant 99 was about 0.6° C. higher than that when only
the foot air conditioning was used and the vehicle air
conditioning duct device 1 of Example 1 was not used.
[0166] This result supports the fact that the vehicle air
conditioning duct device 1 of Example 1 exhibits an excel-
lent air conditioning function.

Test Example 2

[0167] The vehicle air conditioning duct device 1 of
Example 1 and foot air conditioning similar to that in Test
Example 1 were mounted to an actual vehicle.

[0168] [A] The sensible temperature of the occupant 99
sitting on the passenger seat 9N when the air temperature
was 0° C., the set temperature of the HVAC 92 was 35° C.,
the flow rate of the vehicle air conditioning duct device 1 of
Example 1 was 30 m>/h, and the flow rate of the foot air
conditioning was 50 m>/h, was evaluated.

[0169] [B] As a control test, the sensible temperature of
the occupant 99 sitting on the passenger seat 9N when the air
temperature was 0° C., the set temperature of the HVAC 92
was 35° C., the vehicle air conditioning duct device 1 of
Example 1 was not used, and the flow rate of the foot air
conditioning was 100 m*/h, was evaluated.

[0170] The sensible temperature was evaluated in two
categories of “warm” and “slightly warm.”

[0171] FIG. 7 shows the result of Test Example 2.
[0172] As shown in FIG. 7, in [A] in which the vehicle air
conditioning duct device 1 of Example 1 was used in
combination with the foot air conditioning, the time until the
occupant 99 perceived that the toes were warm was shorter
than that in [B] in which only the foot air conditioning was
used and the vehicle air conditioning duct device 1 of
Example 1 was not used. Specifically, in the case of [A]
above, the occupant 99 perceived warmth at the toes as
much as three minutes earlier than in [B] above.
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[0173] With respect to the temperature at the feet of the
occupant 99, the size of the region having a relatively high
temperature and displayed whitish in the thermography
image in [A] above is considered to be equivalent to or
greater than that in [B] above. In [A] above, the temperature
in the vicinity of the calves 99C was high in particular.
[0174] This result also supports the fact that the vehicle air
conditioning duct device 1 of Example 1 exhibits an excel-
lent air conditioning function.

Reference Example

[0175] In Example 1 described above, the driver-seat-side
blowout port 3D and the passenger-seat-side blowout port
3N are provided at lateral portions of the center console box
being the housing 2. However, the blowout port 3 of the
vehicle air conditioning duct device 1 of the present inven-
tion may also be provided at a front portion of the housing
2. FIG. 8 schematically illustrates the housing 2 of Refer-
ence Example capable of having provided thereto the blow-
out port 3 of the vehicle air conditioning duct device 1 of the
present invention.

[0176] As shown in FIG. 8, the housing 2 of Reference
Example has an inclined surface 21 at a front portion
thereof. The inclined surface 21 is at a position that is
between the vehicle compartment floor upper surface 93 and
the seat surface 94 of a seat and that is slightly close to the
seat surface 94, and is inclined between: the rear side and the
lower side; and the front side and the upper side.

[0177] When the blowout port 3 is provided at the inclined
surface 21, conditioned air is blown out from the upper side
toward the lower side through the blowout port 3 being
slightly close to the seat surface 94, i.e., being on a slightly
upper side. Accordingly, the conditioned air is highly reli-
ably blown to the calves 99C of the occupant 99.

Example 2

[0178] The vehicle air conditioning duct device 1 of
Example 2 is substantially the same as the vehicle air
conditioning duct device 1 of Example 1 except for the wind
direction adjustment element 5. FIG. 9 and FIG. 10 sche-
matically illustrate the wind direction adjustment element 5
of the vehicle air conditioning duct device 1 of Example 2.
[0179] Hereinafter, the vehicle air conditioning duct
device 1 of Example 2 will be described mainly with respect
to a difference, i.e., the wind direction adjustment element 5,
from the vehicle air conditioning duct device 1 of Example
1.

[0180] As shown in FIG. 9, the wind direction adjustment
element 5 of the vehicle air conditioning duct device 1 of
Example 2 has a plurality of fins 50, and does not have the
open/close damper 55. The plurality of fins 50 are arranged
along the longitudinal direction of the passenger-seat-side
blowout port 3N, and each rotate about a rotation shaft S0A.
[0181] More specifically, the fins 50 each have a strip-like
shape extending in the up-down direction and the left-right
direction, are coupled by a link (not shown), and rotate in
synchronization with each other in a rotation range including
a closed position shown in FIG. 9 and an obliquely-guiding
position shown in FIG. 10.

[0182] As shown in FIG. 10, the length of each fin 50 is
increased from the front side, i.e., the upstream side, toward
the rear side, i.e., the downstream side, and the fins 50 are
arranged with their left ends aligned.
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[0183] Therefore, the protrusion length of each fin 50
inside the duct 4 is increased from the fins 50 on the
upstream side toward the fins 50 on the downstream side.
[0184] Inother words, the projected areas of the respective
fins 50 when projected in the axial direction of the duct 4 are
considered to increase from the fins 50 on the upstream side
toward the fins 50 on the downstream side.

[0185] The projected areas are also considered as the areas
of the respective fins 50 when projected from the front side
toward the rear side. Alternatively, the projected areas are
also considered as the areas of the respective fins 50 when
projected from the rear side toward the front side.

[0186] At the closed position shown in FIG. 9, the pro-
jected area of each fin 50 in a direction orthogonal to the
axial direction is minimized. In the vehicle air conditioning
duct device of Example 2, the wind direction adjustment
element 5 is a so-called fin shut register, and at the closed
position, the respective fins 50 overlap each other to close
the passenger-seat-side blowout port 3N.

[0187] Operation of each fin 50 is performed by operating
a fin input part (not shown). The fin input part is connected
to the link (not shown) described above. Similar to the
damper input part 551 of the vehicle air conditioning duct
device of Example 1, the fin input part has a dial shape, and
is exposed to the upper side of the passenger-seat-side
blowout port 3N, on the outer side of the left lateral portion
of the housing 2.

[0188] At the obliquely-guiding position shown in FIG.
10, each fin 50 is inclined from the rear side and the right
side toward the front side and the left side, and is disposed
at the obliquely-guiding position. At this time, each fin 50
guides conditioned air flowing in the duct 4, obliquely
forward with respect to the passenger seat 9N.

[0189] Therefore, at this time, the conditioned air is blown
out toward the calves 99C of the occupant 99 sitting on the
passenger seat 9N. The calves 99C of the occupant 99 sitting
on the passenger seat 9N are quickly and sufficiently
warmed by the conditioned air, and accordingly, the entirety
of the body of the occupant 99 is quickly and sufficiently
warmed.

[0190] The conditioned air having been blown out from
the passenger-seat-side blowout port 3N and having passed
the calves 99C of the occupant 99 sitting on the passenger
seat 9N further comes into contact with the passenger-seat-
side vehicle door 90D, and warms the passenger-seat-side
vehicle door 90D. Further, the conditioned air having come
into contact with the passenger-seat-side vehicle door 90D
stays between the passenger-seat-side vehicle door 90D and
the passenger seat 9N to form the warm staying air 98A
between the passenger-seat-side vehicle door 90D and the
passenger seat 9N.

[0191] Through the collaboration above, with the vehicle
air conditioning duct device 1 of Example 2, the occupant 99
is less likely to perceive chilliness or coldness at the feet
even in cold weather.

[0192] Further, as shown in FIGS. 9, 10, the conditioned
air having reached the downstream side of the wind direc-
tion adjustment element 5 in the flow path 40 of the duct 4
further flows toward the downstream side, i.e., the rear
blowout port 3B, and is blown out from the rear blowout port
3B rearward to a rear seat (not shown).

[0193] In the vehicle air conditioning duct device of
Example 2, when the fins 50 are at the closed position as
shown in FIG. 9, the passenger-seat-side blowout port 3N is
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closed by the respective fins 50, and substantially all the
amount of the conditioned air flowing in the duct 4 is
supplied to the rear blowout port 3B.

[0194] When the respective fins 50 are at a position other
than the closed position, for example, when the respective
fins 50 are at the obliquely-guiding position as shown in
FIG. 10, the passenger-seat-side blowout port 3N is opened.
At this time, in the flow path 40 of the duct 4, the protrusion
length of each fin 50 increases. That is, at this time, each fin
50 interferes with the flow path 40 for the conditioned air.
[0195] Here, as shown in FIG. 10, the protrusion lengths
of the respective fins 50 in the inside of the duct 4, i.e., in
the flow path 40, gradually increase from the fins 50 on the
upstream side toward the fins 50 on the downstream side. In
other words, the projected areas of the respective fins 50
gradually increase from the fins 50 on the upstream side
toward the fins 50 on the downstream side. Accordingly, the
flow path cross-sectional area of the duct 4 in the direction
orthogonal to the axial direction of the duct 4 gradually
decreases from the upstream side toward the downstream
side on the depth side of the passenger-seat-side blowout
port 3N.

[0196] Since the fins 50 are arranged as described above,
out of the conditioned air flowing in the flow path 40 of the
duct 4, the conditioned air flowing on the left side of the duct
4, i.e., on the passenger-seat-side blowout port 3N side,
comes into contact with a fin 50f1 positioned on the most
upstream side out of the fins 50. Then, the conditioned air is
guided by the fin 50/1 to change the flow path, is supplied
to the passenger-seat-side blowout port 3N, and is blown out
obliquely forward from the passenger-seat-side blowout port
3N toward the passenger seat 9N.

[0197] The remainder of the conditioned air, i.e., the
conditioned air not having come into contact with the fin
5071, advances toward the downstream side. Then, out of the
conditioned air not having come into contact with the fin
5071, the conditioned air flowing on the passenger-seat-side
blowout port 3N side of the duct 4 comes into contact with
a fin 5072 adjacent, on the rear side, i.e., on the downstream
side, to the fin 5071 and having a larger protrusion length
than that of the fin 5071, is guided by the fin 5072 to be
supplied to the passenger-seat-side blowout port 3N, and is
blown out obliquely forward from the passenger-seat-side
blowout port 3N toward the passenger seat 9N.

[0198] As described above, the conditioned air flowing in
the flow path 40 of the duct 4 is sequentially guided to the
passenger-seat-side blowout port 3N by the respective fins
50 arranged in the axial direction. Meanwhile, out of the
conditioned air flowing in the flow path of the duct 4, the
conditioned air flowing on the right side, i.e., on the side
opposite to the passenger-seat-side blowout port 3N, of the
duct 4 does not come into contact with the fins 50, straightly
advances toward the downstream side, passes through the
rear blowout port 3B, and is blown out toward a rear portion
of'the vehicle compartment, i.e., a rear seat. Accordingly, the
conditioned air flowing in the duct 4 is distributed by the fins
50 provided therein, to the passenger-seat-side blowout port
3N and the rear blowout port 3B. Therefore, although the
vehicle air conditioning duct device 1 of Example 2 has the
duct 4 having a straight tube shape, the vehicle air condi-
tioning duct device 1 of Example 2 favorably distributes the
conditioned air to both of a flow route passing through the
passenger-seat-side blowout port 3N and a flow route pass-
ing through the rear blowout port 3B.
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[0199] As already described, the protrusion lengths of the
respective fins 50 in the flow path 40 of the duct 4 gradually
increase from the fins 50 on the upstream side toward the
fins 50 on the downstream side, and the projected areas of
the respective fins 50 also gradually increase from the fins 50
on the upstream side toward the fins 50 on the downstream
side. Therefore, out of the fins 50, those present in a portion
on the downstream side come into contact with the condi-
tioned air flowing in a region away from the passenger-seat-
side blowout port 3N in the flow path 40 of the duct 4.
[0200] The conditioned air having come into contact with
the fins 50 present on the downstream side is supplied to a
region, of the passenger-seat-side blowout port 3N, on the
downstream side to which a sufficient amount of the con-
ditioned air is less likely to be supplied. Therefore, with the
vehicle air conditioning duct device of Example 2, a suffi-
cient amount of the conditioned air is supplied to the
passenger-seat-side blowout port 3N over the entire region
in the longitudinal direction thereof. Therefore, although the
passenger-seat-side blowout port 3N has a shape extending
along the axial direction of the duct 4, i.e., the flow direction
of the conditioned air, ununiformity in the amount of the
conditioned air supplied to the passenger-seat-side blowout
port 3N is reduced, and accordingly, ununiformity in the
amount of the conditioned air blown out from the passenger-
seat-side blowout port 3N is reduced.

[0201] In the vehicle air conditioning duct device 1 of
Example 2, the flow path cross-sectional area of the duct 4
in the direction orthogonal to the axial direction on the depth
side of the passenger-seat-side blowout port 3N when the
fins 50 are at the obliquely-guiding position (see FIG. 10) is
not less than 20 area % of that when the fins 50 are at the
closed position (see FIG. 9). Therefore, the vehicle air
conditioning duct device 1 of Example 2 has an advantage
that a sufficient amount of the conditioned air is supplied to
the rear blowout port 3B even when the passenger-seat-side
blowout port 3N is opened by the fins 50.

[0202] Although the present invention has been described
above, the present invention is not limited to the embodi-
ment and the like described above. Various modifications
can be made without departing from the gist of the present
invention by, for example, extracting and combining as
appropriate elements described in the embodiment and the
like.
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[0203] In addition, the specification of the present inven-
tion is not limited to the technological idea according to the
citation relationship of the claims at the time of filing of the
application, and discloses a technological idea in which
matters described in the claims are combined as appropriate.

1. A vehicle air conditioning duct device comprising:
a housing disposed on a lateral side of a seat and on a side
opposite to a vehicle door with respect to the seat;
a blowout port provided at a position, in the housing,
between a vehicle compartment floor upper surface and
a seat surface of the seat; and
a duct having therein a flow path for conditioned air, the
duct being disposed, at least partially, inside the hous-
ing and connected to a vehicle air conditioner and the
blowout port,
the vehicle air conditioning duct device being configured
to blow out the conditioned air from the blowout port
obliquely forward with respect to the seat.
2. The vehicle air conditioning duct device according to
claim 1, comprising
a wind direction adjustment element having at least one
fin and disposed inside the blowout port, wherein
the fin is rotatable in a rotation range including an
obliquely-guiding position at which the fin is inclined
from a rear side and a depth side toward a front side and
a seat side with respect to the blowout port.
3. The vehicle air conditioning duct device according to
claim 2, wherein
the wind direction adjustment element has the fin and an
operation part for rotating the fin, and/or an open/close
damper and an operation part for rotating the open/
close damper, and
an input part, of the operation part, to be operated by an
occupant is disposed on an upper side of the blowout
port and exposed to outside of the housing.
4. The vehicle air conditioning duct device according to
claim 1, wherein
the housing has an inclined surface at a front portion or a
lateral portion thereof, and

the blowout port is provided at the inclined surface.
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