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AIR INTRODUCTION STRUCTURE

BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The invention relates to a air introduction structure for guiding tﬁe
vehicle airflow as air to a to-be-cooled body.
2. Description of the Related Art

[0002] For example, Japanese Patent Application Publication No. 2007-69651
(JP-A-2007-69651) describes a front vehicle body structure that guides airflow to a
radiato.r disposed in front of an engine, via opening portions of a grill or a bumpér cover
provided in a front end of the vehicle.

[0003] In a construction in which an engine or the like is disposed between an
opening at the front end of a vehicle and a to-be-cooled body, the airflow through the
opening of a bumper cover or the like is blocked by the engine, and therefore does not
easily reach the to-be-cooled body.  Thus, this construction has room for improvement

from the viewpoint of efficiently cooling the to-be-cooled body.

SUMMARY OF THE INVENTION

[0004] The invention provides an éir introduction structure that guides air to a
to-be-cooled body from under a vehicle in a good manner.

[0005] An aspect of the invention relates to an air introduction struc"ture..
The air introduction structure includes: a duct portion which is provided in a vehicle body,
and which has .an opening portion that is open toward a road surface, and which guides
airflow generated by the movement of the vehicle to a to-be-cooled body that is disposed
at a rear side of the opening portioﬁ in a vehicle longitudinal direction; and an inclined
wall that is provided at a front side of the opening portion in the vehicle longitudinal
' direétion and at the road surface side 6f the vehicle body, and that is inclined so that
distance to a road surface gadually becomes smallef from a front'end‘ side of the vehicle

body in the vehicle longitudinal direction toward a front end portion of the opening

CONFIRMATION COPY



WO 2011/027203 PCT/1IB2010/002132

portion in the vehicle longitudinal direction.

[0006] In the above air introduction structure, at least a portion of the airflow
that flows between the inclined wall and the road surface is introduced into the duct
portion through the opening portion. ‘The introduced airflow is guided as cooling air by
the duct portion to the to-be-cooled body, and is used to cool the to-be-cooled body. In
the air introduction structure, the airflow under the vehicle body is constricted between
the inclined wall and the road surface in such a manner that the degree of the constriction
becomes greater toward the opening portion of the duct portion. The Venturi effect due
to this constriction gives an upward velocity component (vector) to airflow under the
floor, so that airflow is guided as a cooling air to the to-be-cooled body. _ |

[0007] Thus, according to the above aspect, airflow may be efficiently
directed to the to-Be-cooled body from under the vehicle. |

[0008] In the above aspect, the air introduction structure may further include

an airflow guide member that is tumed about an axis that lies in a vehicle width direction
by wind pressure of the underbody airflow when vehicle speed exceeds a threshold
‘vehicle speed to switch from a retracted position, in which the airflow guide member is
positioned in the duct portion, to an airflow guidiﬁg position, in which the airflow guide
member protrudes from the duct portion toward the road surface through the opening
portion.

[0009] In this air introduction structure, when the yehicle’ speed is low, the
airflow guide member remains in the retracted position because the wind pressure of the
airflow acting on the airflow guide member is small. Becaﬁse the airflow pre’séﬁre
increases as the vehicle speed increases, relatively large wind pressure acts on the airflow

- member, so that the airflow guide member switches from the retracted pésition to >the
airflow guiding position. Because the airflow guide member in the airflow guiding
posiﬁon is protruded from the duct in a downward direction of the vehicle, the airflow
guide member more effectively introduces into the dﬁct portion the driving wind flowing
at the road surface side. |

[0010] In the foregoing construction, the duct portion may communicate with
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an opening end at a front side of the floor tunnel in the vehicle longitudinal direction, and
the to-be-cooled body may be disposed in the floor tunnel, or may be disposed between
the floor tunnel and the duct portion. |

[0011] In this air introduction structure, the .driving wind introduced into the
duct portion fﬁrough the opening portion is efficiently guided to the to-be-cooled body
that is provided between the duct portion and the floor tunnel, or within the ﬂoOrltunnel.‘
The cooling air having cooled the to-be-cooled body is discharged through the floor
* tunnel. |

[0012] In the foregoing construction, a power unit that serves as a drive
source of the vehicle may be disposed at the froﬁt side of the floor tunnel in the vehicle
longitudinal direction, and the to-be-cooled body may include a heat exchanger for
cooling the power unit by circulﬁting a fluid between the heat exchanger and the power
unit.

[0013] This air introductidn structure is able to efficiently introduce driving
wind to the heat exchangef through the opening portion that is open toward the road
~ surface side, in a construction equipped with the heat eXchangér in the rear of the pbwer
* unit in the vehicle longitudinal direction. That is,iairﬂow is guided to the to-be-cooled
body without 'being blocked by the power unit (while being guided around the power
unit).

[0014] = In the foregoiﬁg construction, the vehicle body may include a lower
cover tha;[ covers a front portidn of the vehicle body in the vehicle longitudinal directibn,
from a lower side in the vehicle vertical direction, and the duct portion and the inclined
wall may be formed integrally with the lower cover. |

[0015] In this air introduction structure, since the duct portion and the inclined
wall are integrally formed with the lower cover, the lower covér restrains relative position
change between the duct portion and the inclined wall, thus achieving good efficiency in
guiding airflow into the duct portion ciue to the Venturi effect .that is caused between the
inclined wall and the road surface. |

[0016] As described above, the air introduction structure in accordance with
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the invention has an excellent effect of being able to guide airflow to the to-be-cooled

body from under the vehicle in a good manner.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017] The features, advantages, and technical and industrial significance of
this invention will be described below with reference to the accompanying drawings, in
which like numerals denote like elements, and wherein:
FIG 1 is a side sectional view of the front portion of a vehicle that incorporates a
air introduction structure in accordance with an embodiment of the invention; |
FIG. 2 is a perspective view of the front portion that includes the air introduction
structure in accordance with the embodiment of the invention;
FIG. 3 is an enlarged side view of a movable flap that constitutes the air
introduction structure in accordance with the embndiment of the invention;v
FIG. 4 is a perspective view of a cooling‘ unit that constitutes the air introduction
“ structure in accordance with the embodiment of the invention; |
FIG. 5 is a schematic side sectional view for illustrating the introduction of aif to a
duct portion that 1s achieved by the air introduction structure in accordance with the
_ embodiment of the invention; and '
FIGS. 6A-to 6C are schematic side views for illustrating a menhanism of elongation

of the wheelbase of a vehicle body to which the air introduction structure in accordance

with the embodiment of the invention is applied.

DETAILED DESCRIPTION OF EMBODIMENTS
[0018]. A air introduction structure 10 in accordance with an embodiment of
the invention will be described with reference to FIG. 1 to FIG. 5.  First, the structure of
a vehicle body. 11 of a veihi_cle' A, in which the air introduction structure 10 is mounted,
will be described. Then, the structure of the air introduction structure 10 will be
described. In addition, in the drawings, arrow FR indicates the forward direction of the

vehicle, and arrow UP indicates the upward direction of the vehicle, and arrow W
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indicates the width direction of the vehicle.

[0019] FIG. 1 shows, in a schematic side sectional view, a front portion of the
vehicle A that incorporates the air introduction structure 10. As shown in this drawing,
a power unit compartment 14, in which a power unit 12 is disposed, is provided at the
front end side of the vehicle A in the longitudinal directions. The power unit 12 in this
embodiment includes an engine that is an internal combustion engine, and an electric
mdtor, as drive sources that are, independently of each other, able to drive front wheels’
W{. Therefore, the vehicle A is a'hybrid vehicle that has two drive sou.rces.

| [0020] The power unit may include a transversefy mounted engine that has a
crankshaft aligned in the vehicle width direction, and a transaxle that is connected to the
‘engine to transmit motive power. The transaxle may include the electric motor, a
generator (not shoWn), a power splitting mechanism, etc., as well as a transmission such
as a continuously variable transmission or the like. In this embodiment, the transaxle
further includes an inverter that is electrically connected.to, for examplg, the electric
motor, the generator and a battery. Therefore, the power unit in this embodiment may
also be considered as a power plant.

[0021] The power unit compartment 14 may be considered as a so-called
engine compartment. A rear end portion of the power unit compartment 14 is defined
by a dash panel 16 that separates the power unit compartment 14 from the passenger
cabin C. The dash panel 16 is joined to a front end portion of a floor panel 18. A
central portion »(')f the floor panel 18 in the véhicle width direction is provided with a floor .
tunnel 20 that extends in the vehicle longitudinal direction and which has a
_cross-sectional shape of an inverted sq1.1arev“U” in a sectional view taken on a plane
orthogphal to fhe direction in which the floor tunnel 20 extends. |

[0022] Then, in the vehicle A, a to-be-cooled body, such as the cooling unit 22,
is provided so as to close a front-side opening 20A of the floor tunnel 20. Therefore, in
this embodiment, the cooling unit 22 is disposed behind the power unit 12 in the vehicle
longitudinal direction. The cooling unit 22 includes at least one of a radiator, which

serves as a heat exchanger that cools the power unit 12 by circulating coolant between the -
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radiator and the power unit 12 (e.g., the engihe and the electric motor thereof), and a
condenser, which serves as a heat exchanger that constitutes an air-conditioner device.
In addition, the cooling unit 22 may be inclined forward so that the upper end side of the |
cooling unit 22 is further toward the front of the vehicle than the lower end of the cooling
unit 22 is to the front end. |

[0023] In addition, a fan unit 24 is provided behind the cooling unit 22 in the
vehicle longitudinal direction. Due to the éberation of the fan unit 24, the air performs
heat exchange with coolant as it flows through the cooling unit 22 from the front of the
cooling unit 22 and out the reér. After being subject to heat exchange with coolant, the
air is discharged out under the floor through a downward-facing opening 20B of the floor
tunnel 20. Operation of the fan unit 24 /is prohibited when the speed .of the vehicle A
exceeds a threshold vehicle speed.

[0024] The -air introduction structure 10 is configured so that the airflow
generated by movement of the vehicle A is efficiently guided as a flow of air to the
cooling unit 22, which is disposéd behind the power unit 12 in the vehicle longitudinal.
direction. The air introduction structure 10 will be cohcretely described below.

[0025] .As shown in FIG. 1 and FIG. 2, the air introduction structure 10
includes a lower cover 26 that covérs the power unit compartment 14 from a lower side
thereof in the vehicle Véﬁical direction. The lower cover 26 includes a duct 28 that
guides the airﬂbw flowing between the lower cover 26 and the road surface to the cooling
unit 22 (provided in the floor tunnel 20), and a venturi wall 30 that is inclined.

[0026] - The duct 28, as shqwn in FIG. 1, has a downward facing inlet opening
28A that is positioned well forward of the floor tunnel 20 in the vehicle longitudinal
direction, and a rearward facing-outlet opening 28B that is positioned immediately in
front of the floor tunnel 20. The duct 28 is a flow path 28C formed by surrounding a
space Between the inlet opening 28A and the outlet opening 28B- with a pair of left and
right side walls 32.that face each other in the vehiéle width direction, and an overhead
wall 34 that connects upper edges of the two side walls 32.

[0027] The cooling unit 22 is sealed and positioned between the front-side
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opening end 20A of the floor tunnel 20 and the outlet opening 28B of the duct 28.' That
is, the duct 28 (between the vehicle A and a road surface R) and the floor tunnel 20 are
linked together via the cooling unit 22 (an air-side flow path thereof).

. [0028] The vepturi wall 30 is formed by inclining a front side portion of the
lower cover 26 that is located fofward, in the vehicle longitudinal direction, of a front
edge portion 28AF of the inlet opening 28A so that the rear end of the front side portion
of the lower cover 26 is closer to the road surface R than a. front end side of the front side
portion is t(; the road surface R. It suffices that in the vehicle width direction, the
venturi wall 30 be present at least in an ar¢a ‘at the front side, in the vehicle longitudinal
direction, of the area in which the duct 28 is provided. In this embodimeﬁt, however,
the front portion of the lower cover 26 extending over subsiantially the entire width of the
vehicle is inclined as the Ventﬁri wall 30.

[0029] The venturi wall 30 is configured so that the space formed between the
venturi wall 30 and the road surface has a venturi shape in which the height of the space
decreases (ihe flow pass cross-sectional area reduces) toward the rear end side of the
vehicle. In this embodimeﬂt, a portion of the space between the venturi wall 30 and the
road surface R that is immediately beneath the front edge portion 28AF is a neck portion
that has lowest flow path cross-sectional area is the smallest, where airflow is qonstricted
to the greatest degree.

[0030] The air introduction Structu_re 10 is equipped with a movable flap 36 as
an airflow guide member. As shown in FIG. 3 and FIG. 4, the movable flap 36 is
provided below the cooling unit 22, and is constructed so as to be able to assurﬁe a
retracted position (see an imaginary line in FIG. 3) in which the movable flap 36 is
retracted in the duct 28, and an airflow guiding position in which the movable flap 36
protrudes downward toward the road surface R from the inlet opening 28A. The
movable flap 36 will be concretely described below.

[0031] The movable flap 36 has a generally flat rectangular shape and extends
in the veh-icle width direction. The side of the movéble flap 36 is supported at one end

side of the cooling unit 22 in the width direction so as to be rotatable about a support
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shaft 38 that extends in the vehicle width direction. The movable flap 36 is designed
alternate between the retracted position, in which the movable flap 36 contacts a
retracted-side stopper 42, and the airflow guiding position in which the movable flap 36
contacts an airflow guiding side stopper 44 as it is turned (displaced in angle) about the
support shaft 38, relative to the coolingA unit 22. The support shaft 38 is provided at a
lower end portion of the cooling unit 22. Therefore, the movable flap 36 in this
. embodiment is disposed near the rear-side of the inlet opening 28A in the vehicle
longitudinal direction. '

[0032] The movable flap 36 is shifted to the retracted position by a spring 40 -
provided between the movable flap 36 and the cooling unit 22. Althdugh in the
embodiment shown in FIG. 3, the spring 40 is a twisted coil spring, a teﬁsion coil spring
may also be used as the spring 40. _

[0033] | The spring constant of thé spring 40 is set so that the movable flap 36
is placed in the airflow guiding position by the airflow pressure achieved when the speed’
of the vehicle A (vehicle speed) exceeds a threshold vehicle speed (e.g., 80 km/h). The
retracted position of the movable flap 36 is inclined so that the distal side 36A of the
movable flap 36 is positioﬁed forward of and below the éupporfed side of the movable
flap 36 at which the movable flap 36 is supported on the support shaft 38.

[0034] ' The inclination angle of the retracted position is set at an éngle that is
substantially along the macroscopic flowing direction of airflow directed into the duct
28A from the inlet opening 28A, or at an angle that is closer to an angle of the airflow
guiding positién than the angle that is substantially along the macroscopic flowing
direction is to the angle of the airflow guiding position (i.'e.,.at an angle such that a
surféce of the\ movable flap 36 facing toward the ernt of the vehicle receives the airflow
pressure). In contrést, the airflow guiding position of the _movable flap 36 is
substantially along the vehicle vertical direction in a side view. The static friction
(friction coefficient) between the movable flap 36 and the support shaft 38 or the like is
set so that fluttering of the movable flap 36 is maintained at a minimum.

[0035] Next, operation of this embodiment will be described.
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[0036] In the vehicle A equipped with the air introduction structure 10
describéd above, coolant circulates between the power unit 12 and the cooling unit 22.
The coolant is cooled due to the heat exchange that the cooling unit 22 performs with air.
Due to this, the power unit 12 is cooled. The cooling unit 22 is fed with air that is
subjected to heat exchange with the coolant, due to the turbulence, or the air flow caused
by operation of the fan unit 24. The air flow that has been subjected to the heat
exchange with the coolant in the cooling unit 22 is then discharged under tﬁe floor from
the floor tunnel 20 through the opening end 20B. |

[0037]  In this air introduction structure 10, because the venturi Wail 30 is
disposed at the front side of the inlet opening 28A, the turbulence moving to the rear of
the veﬁicle is guided upward relative to the vehicle as shown in FIG. 5 by the Venturi
effect that Q(:curs before the inlet opening 28A, so that a large amount of air is introduced
into the duct 28 through the inlet opening 28A. A plurality of flow lines FL in FIG. 5
show the macfoscopic directions of flow of air under the vehicle body which are obtained
by a numerical analysis. Although not shown in the drawings, in a comparative
example in which a lower cover provided before.the inlet obening_ZSA in ‘the‘ longitudinal
direction of the vehicle is spbstan'tiauy parallel to the road surface R, the airflow merely
flows mainly toward the rear of the vehicle, so that in some cases, the airflow directed
toward a cooling unit 22 disposed above the lower cover and the floor panel becomes
insufficient. -

[0038] ‘In the air introduction structure 10 of the embodiment, however,
because the venturi wall 30 and the road surface R forms therebetween a Venturi space
whose neck portion is located immediately under the front edge portion 28AF, the Venturi
effect -of the Venturi space increases the amount of air that is introduced into the duct 28
in comparison to the comparative example. In addition, in this air introduction structure
10, when the vehicle A is traveling at relatively low speed, the fan unit 24 is operated to
ensure that sufficient air is introduced into the duct 28. _

[0039] When the speed of the vehicle A exceeds a threshold vehicle speed, the

movable flap 36 is shifted to the airflow guiding position. Therefore, the movable flap
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36 is protruded from the duct 28 toward the road surface R, so that a pdrtion of the
airflow moving toward the rear side of the vehicle is blocked and guided into the duct 28
" as shown in FIG. 5. At this time, the operation of the fan unit 24 is prohibited (stopped).
Thus, accordi.ng to the air introduction structure 10, a sufficient amount of air for cooling
the power unit 12 operating at high load may be introduced into the duct 28 (into the
cooling unit 22) because of the Venturi effect and the movable flap 36, while the increase
of the traveling resistance caused by the operation of the fan unit 24 during the
high-speed traveling of the vehicle is restrained.

[0040] The movable flap 36 is retracted by the force of the spring 40 when the
‘speed of the vehicle A falls ‘below the threshold vehicle speed (or a second threshold
vehicle speed that is lower than thvev threshold vehicle speed). Therefore, acéording to
the air introduction structure 10, whén the speed of the vehicle A is in a
low-to-intermediate speeci range, the movable flap 36 is retracted into the duct 28, thus
minimizing the increase in the traveling resistance (deterioration of fuel economy) that
would occur if é fixed flap that is always in an airflow guiding position (and therefore has
an increased front projected area) were employed. " In addition, with a fixed flap it is
possible fof snow or the like to accumulate on the ﬂép and adversely affecting the cooling
performance. In the air introduction structure 10, however, snow or the like is less
likely to accumulate on the mov’able_ flap 36, because the movable flap 36 is maintained
in the refracte(i posture, thereby avoiding adverse effects due to accumulated sﬁow or the
like on the cooling performance of the cooling unit 22.

[0041] - Thus, in the air introduction structure 10, a sufficient amount of air
may be directed to fhe cooling unit 22 dispos;d behind of the power unit 12 in the vehicle
iongitudinal direction, so that the cooling unit 22 is sufficiently cooled.

[0042] Therefore, the vehicle A to which the air introduction structure 10 is
applied may be configured, for example, so that the power unit 12 is disposed
immediately behind a reinforcement of the front bumper, that is, disposed further toward
the front of the power unit compartmeﬁt 14. Specifically, in the air introduction

structure 10, the power unit 12 may be disposed closer to the front end of the vehicle in
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comparison with a comparative example (not shown) in which a radiator and an air
conditioner condenser are dispdsed in a front end portion of the engine compartment.

[0043] Therefore, in the vehicle A to which thé air introduction strudure 10 is
applied, the wheelbase may be elongated without increasing the size of the vehicle body,
by positioning the front wheels WT further toward the front of the vehicle, together with
the power unit 12. This configuration contributes to effective lightening of the entire
vehicle A by reducing the weight of the vehicle body. This will be further exi)lained.
For example, if the weight of the vehicle body is reduced by changing materials of the
body external panels (to a high-tensile steel sheet or a resin sheet) or reducing the weight
of interior materials, the relative weight of the power unit 12 increases. Therefore, for
example, in a comparaﬁve example shown in FIG. 6A, a mere weight reduction of only
the vehicle body 101 disrupts the load bearing balance between the front wheels Wf and
the rear wheels Wr. Concretely, this will excessively increase the load bearing
pfoportion of the front wheels W1, niaking it necessary to elongate the wheelbase.
However, if the vehicle body 111 is elongated rearward in the vehicle longitudinal
direction (see an arrow X2), as shown in FIG. 6B, in comparison with the vehicle body
101 in order to elongate the wheelbase (see an arrow X1), the vehicle body increases in
size, so that the effect of the weight reduction of the vehicle body is reduced.

[0044] The air infroduction structure 10 may also be configured to increase
the wheelbase by positioning the powef uﬁit 12 toward the front end of the vehicle, as
schematically shown in FIG. 6C. This makes it possible to increase the wheelbase of a .
vehicle body 11 relative to the wheelbase of the vehicle body 101, without increasing the
length of the vehicle body 11. Then, because the wheelbase is lengthened, a good load
bearing balance between the front and rear wheels may be attained in the lighter vehicle
- body 11. Therefore, the air introduction structure 10 lightens the entire vehicle A by
reducing the weight of the vehicle body 1f, as described above.

[0045] Furthermore, in the air introduction structure 10, the front wheels Wf
are positioned further toward the front end of the vehicle in comparison with the vehicle

body 101 and the vehicle body 111 as described above, so that the front overhang is
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reduced. This contributes to, for example, improved maneuverability of the vehicle A
improved handling ease thereof, etc. Furthermore, because the power unit 12 is
disposed before the power unit compartment 14 in the vehicle longitudinal direction,
support members are not needed for sﬁpporting the radiator and the air conditioner
condenser on vehicle body frame members.

[0046] In the éir introduction structure 10, the duct 28 and the venturi wall 30
are integrally formed with the lower cover 26. Therefore, in the air introduction
structure 10, relative positions of the duct 28 and the venturi wall 30 are fixed, and the
Wind-guiding efficiency based on the Venturi effect of the venturi wall 30 is good.

[0047] ~In the foregoing embodiment, although the power unit 12 includes an
internal combustion enginé, and the electric motor, the invention is not restricted to this
configuratioh. For example, the invention may also be configured so that the power unit
1.2 is eithér an engine or an electric motér. For example, the powef unit 12 may be an
- engine and an electric motor as a drive source may be disposed at the rear of the vehicle
or within the wheels.

[0048] | In addition, although air is guided to the cooling unii 22 as a
to-be-cooled body in the above embodiment, the invention is not restricted to this
configuration. For example, the invention may instead be configured so that air is
guided via the floor tunnel 20 to a radiator or the like provided for cooling a power unit
which stores electric power to be supplied to a vehicle traction motor and which is
disposed at a location that is in the rear of a cabin in the \;eﬁicle longitudinal direction
and that is within the floor tunnel 20.

[0049] | Furthermore, although the duct 28 and the venturi wall 30 are foﬁned
integrally with the lower cover 26 in the above embodiment, the invention is not
restricted to this configuration. For example, it is possible to form at least one of the
duct 28 énd the venturi Wall 30 as a sepa'rate member,> or to adopt a configﬁration in
whicﬁ the duct 28 and the venturi wall 30 are not provided with a lower cover 26.

[0050] Although the movable flap 36 is disposed near the rear edge of the

inlet opening 28A in the above embodiment, the invention is not restricted to this



WO 2011/027203 PCT/1IB2010/002132
' 13

- configuration. For exzimple, it is also possible to ‘adbpt a configuration in which the
movable flap 36 is supportcd.by the lower cover 26 to extend across a ceﬁtral portion of
the inlet opening 28A in the vehicle longitudinal direction, in an extending direction
‘along the width of the vehicle.

[0051] It should be apparent that the -invention is not restricted to the
described configurations, but may be implemented with various modifications without

departing from the scope of the invention.
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CLAIMS:

1. An air introduction structure _compris'ing:

a duct portion which is provided in a vehicle body, and which has an opening
portion that is open toward a Aroad surface, and which directs underbody airflow to a
to-be-cooled body disposed behind “the opening portion in a vehicle longitudinal
direction; and

an inclined wall that is provided before the opening portion in the vehicle
longitudinal direction and at the road surface side of the vehicle body, and that is inclined
so that distance to a road surface gradually becomes smaller from a front end side of the
vehicle body in the vehicle longitudinal direction toward a front end portion of the

opening portion in the vehicle longituciinal direction.

2. The air introduction structure according to claim 1, further comprising;:

an airflow guide member that is turned about an axis that lies in a vehicle width
direction by wind pressure» of the underbody airflow when vehicle speed exceeds a
~ threshold vehicle speefl to switch from a retracted position, in which the airflow guide
member is positioned in the duct portion, to an airflow guiding position, in which the
airflow guide member protrudes from the duct portion toward the road surface through

the opening portion.

3. Theair introduction structure according to claim 1 or 2, wherein:
the duct portion communicates with an opening end before the floor tunnel in the
vehicle longitudinal direction; and

the to-be-cooled b.ody is disposed in the floor tunnel.

4.  The air introduction structure according to claim 1 or 2, wherein:
the duct portion communicates with an opening end before the floor tunnel in the

vehicle longitudinal direction; and
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the to-be-cooled body is disposed between the floor tunnel and the duct portion.

5. The air introduction structure according to 'claim 3, wherein:

a power unit that serves as a drive source of the vehicle is disposed forward of the
floor tunnel in the vehicle longitudinal direction; and

the to-be-cooled body includes a heat exchanger for cooling the power unit,
wherein a fluid is circulated between the heat exchanger and the power unit to cool the

power unit.

6. = The air introduction structure according to any one of claims 1 to 4, wherein:
the vehicle body includes a lower cover that covers a lower side of a front portion
of the vehicle body; and

the duct portion and the inclined wall are formed integrally with the lower cover.

7. The air introduction structure according to claim 2, further comprising:
a fan unit, disposed behind the to-be-cooled body, that draws air toward the
to-be-cooled body, wherein operation of the fan unit is stopped when vehicle speed

exceeds a threshold véhicle speed.
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