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KAISHA, Toyota-shi (JP) A vehicle front portion structure is obtained that can effi-
) ciently lead cooling wind to a heat exchanger. A vehicle front
(1) Appl. No.: 14/350,605 portion structure has: a heat exchanger; a flow path member
o that forms a discharging flow path that discharges airflow, that
(22) PCT Filed: Oct. 12,2011 has passed through an air-side flow path of the heat
(86) PCT No.: PCT/IP2011/073442 exchanger, to a vehicle exterior from a downwardly-directed
opening portion at a rear side with respect to the heat
§ 371 (©)(1), exchanger; and an airflow promoting structure that forms a
(2). (4) Date:  Apr.9,2014 contracted flow path that gradually becomes more narrow
from a front end side toward a rear end side, and that, at the
Publication Classification front end side, increases a speed of traveling wind that has
flowed-in from beneath a vehicle floor, and that causes the
(51) Int.ClL traveling wind to flow-out from between the heat exchanger
FoI1P 5/02 (2006.01) and the opening portion at the discharging flow path.
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VEHICLE FRONT PORTION STRUCTURE

TECHNICAL FIELD

[0001] The present invention relates to a vehicle front por-
tion structure.

BACKGROUND ART

[0002] There are known cooling modules in which an axial
fan is disposed at the vehicle rear side of a radiator and a
condenser (see, for example, Japanese Patent Application
Laid-Open (JP-A) No. 2007-056717, JP-A No. 2008-
019741).

DISCLOSURE OF INVENTION

Technical Problem

[0003] However, there is room for improvement with
regard to efficiently leading cooling wind to a radiator or a
condenser.

[0004] An object of the present invention is to provide a
vehicle front portion structure that can efficiently lead cooling
wind to a heat exchanger.

Solution to Problem

[0005] A vehicle front portion structure relating to a first
aspect of the present invention comprises: a heat exchanger; a
flow path member that forms a discharging flow path that
discharges airflow, that has passed through an air-side flow
path of the heat exchanger, to a vehicle exterior from an
opening portion that is directed toward a vehicle lower side at
a vehicle rear side with respect to the heat exchanger; and an
airflow promoting structure that forms a contracted flow path
that gradually becomes more narrow from a front end side
toward arear end side, and that, at the front end side, increases
a speed of traveling wind that has flowed-in from beneath a
vehicle floor, and that causes the traveling wind to flow-out
from between the heat exchanger and the opening portion at
the discharging flow path.

[0006] In accordance with the above-described aspect, the
vehicle traveling wind flows into the contracted flow path of
the airflow promoting structure, and is made to flow-out from
this contracted flow path portion to an intermediate portion of
the discharging flow path. Accompanying the passage of the
traveling wind through the contracted flow path, the flow
velocity of the traveling wind is increased. Therefore, nega-
tive pressure is generated (negative pressure becomes greater)
at the periphery of the flow-out region of traveling wind from
the contracted flow path at the discharging flow path, i.e., at
the rear of the heat exchanger. As compared with a structure
that is not provided with the airflow promoting structure,
cooling wind that passes through the air-side flow path of the
heat exchanger is generated or promoted.

[0007] In this way, in the vehicle front portion structure of
the above-described aspect, cooling wind can be efficiently
led to the heat exchanger.

[0008] The above-described aspect may be structured such
that the airflow promoting structure is structured by members
including an exhaust system part that is disposed at a vehicle
front side with respect to the opening portion of the discharg-
ing flow path, and a heat-insulating member that covers at
least a portion of the exhaust system part from the vehicle
front side and from above such that at least a portion of the
contracted flow path is formed.
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[0009] In accordance with the above-described aspect, the
contracted flow path portion is structured by utilizing a part
that is necessary in terms of the functions of the vehicle.
Further, cooling of the exhaust system part, i.e., the exhaust,
by traveling wind is possible.

[0010] The above-described aspect may be structured such
that the exhaust system part is structured to include a muffler
that is disposed so as to be long in a vehicle transverse direc-
tion and that is flat in a vehicle vertical direction.

[0011] In accordance with the above-described aspect, the
airflow contacts the wide surface of the flat muffler, and the
effect of cooling the exhaust is great.

[0012] The above-described aspect may be structured so as
to comprise a fan that is provided at the vehicle rear side with
respect to the heat exchanger within the discharging flow path
and at a vehicle front side with respect to a portion where the
contracted flow path portion causes air to flow-out, and, due to
an operation of the fan, airflow that passes through the heat
exchanger is generated, and the operation of the fan is pro-
hibited when a vehicle speed exceeds a predetermined value.
[0013] Inaccordance with the above-described aspect, in a
state in which the vehicle speed exceeds a predetermined
value and the fan is not operated, the amount of cooling wind
that passes through the air-side flow path of the heat
exchanger can be ensured.

Advantageous Effects of Invention

[0014] As described above, the vehicle front portion struc-
ture relating to the present invention exhibits the excellent
effect of being able to efficiently lead cooling wind to a heat
exchanger.

BRIEF DESCRIPTION OF DRAWINGS

[0015] FIG. 1 is a side sectional view showing, in an
enlarged manner, main portions of a vehicle front portion
structure relating to an embodiment of the present invention.
[0016] FIG. 2 is a side sectional view that schematically
shows the vehicle front portion structure relating to the
embodiment of the present invention.

[0017] FIG. 3 is a plan view that schematically shows the
vehicle front portion structure relating to the embodiment of
the present invention.

[0018] FIG. 4 is a perspective view showing a sub-muffler
and an insulator that structure the vehicle front portion struc-
ture relating to the embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0019] A vehicle front portion structure 10 relating to an
embodiment of the present invention is described on the basis
of FIG. 1 through FIG. 4. The schematic structure of a vehicle
V to which the vehicle front portion structure 10 is applied, a
cooling unit structure, an airflow promoting structure that
promotes introduction of traveling wind into a cooling unit,
and the operation of the present embodiment are described in
that order. Note that arrow FR that is shown appropriately in
the drawings indicates the forward direction in the vehicle
longitudinal direction, arrow UP indicates the upward direc-
tion in the vehicle vertical direction, and arrow W indicates
the vehicle transverse direction, respectively. In the following
description, when longitudinal and vertical directions are
used, they mean the longitudinal of the vehicle longitudinal
direction and the vertical of the vehicle vertical direction
unless otherwise stated.
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[0020] (Schematic Structure of Vehicle)

[0021] The front portion of the vehicle V to which the
vehicle front portion structure 10 is applied is shown in a
schematic side view in FIG. 2, and the front portion of the
vehicle V is shown in a schematic plan view in FIG. 3. As
shown in these drawings, a power unit chamber 14, in which
apower unit 12 is disposed, is disposed at the front end side of
the vehicle V. As the drive source for driving front wheels Wt
that serve as wheels, the power unit 12 in this embodiment is
structured to include an engine 12E that is an internal com-
bustion engine. The power unit 12 may be structured as a
hybrid type that includes, in addition to the engine 12E, an
electric motor for driving the front wheels WT.

[0022] Further, as shown in FIG. 3, the vehicle V has an
exhaust system 16 for discharging, to the vehicle exterior,
exhaust of the engine 12E that structures the power unit 12.
The exhaust system 16 is structured to include an exhaust pipe
18 whose one end is connected to the exhaust port of the
engine, a catalytic converter 20 and a muffler device 22. The
catalytic converter 20 and the muffler device 22 are provided
in series at the exhaust pipe 18, and may be interpreted as
structuring portions of the exhaust pipe 18.

[0023] In this embodiment, the exhaust pipe 18 is con-
nected to the front side of the engine 12E, and passes so as to
circle around the side of the engine 12E, and is led to the
interior of a floor tunnel 24. Although not illustrated, the rear
end of the exhaust pipe 18, i.e., the end that is open to the
atmosphere, reaches a vicinity of the rear end of the vehicle V.
The catalytic converter 20 is provided at the exhaust pipe 18
(between the exhaust pipe 18 and the engine 12E), and is
disposed at the front side with respect to the engine 12E.
[0024] The muffler device 22 is structured such that the
main portions thereof are a sub-muffler 228 at which a portion
thereof or the entirety thereof is disposed within the floor
tunnel 24, and a main muffler that is not illustrated and that is
provided at the rear (the exhaust downstream side) with
respectto this sub-muffler 22S. The concrete shape and place-
ment of the sub-muffler 228 are described later together with
the main portions of the present embodiment. In this embodi-
ment, the sub-muffler 228 corresponds to the exhaust system
part and the muffler of the present invention.

[0025] (Cooling Unit Structure)

[0026] Thepowerunitchamber 14, in which is disposed the
power unit 12 that is structured to include the engine 12E that
is an internal combustion engine as described above, can be
interpreted as a so-called engine room. As shown in FIG. 2
and FIG. 3, the rear end portion in the vehicle longitudinal
direction of the power unit chamber 14 is prescribed by a dash
panel 26 that separates the power unit chamber 14 and a
vehicle cabin C. The dash panel 26 is joined to the front end
portion in the vehicle longitudinal direction of a floor panel
28.

[0027] The aforementioned floor tunnel 24, that is formed
in a “U” shape that opens downward as seen in a front sec-
tional view, is foamed at the central portion in the vehicle
transverse direction at the floor panel 28. The floor tunnel 24
opens toward the power unit chamber 14 at the front end
thereof (the dash panel 26), and accommodates, at the interior
thereof, the portion of the exhaust pipe 18 from the interme-
diate portion to the end portion, and the sub-muffler 22S that
structures a portion of the muffler device 22, and the like.
[0028] Further, at the vehicle V to which the vehicle front
portion structure 10 is applied, a cooling unit 30 that is a heat
exchanger is disposed so as to close an opening end 24F atthe
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front side of the floor tunnel 24 as seen from the interior of the
power unit chamber 14. Accordingly, in this embodiment, the
cooling unit 30 is disposed at the rear side with respect to the
power unit 12. Further, the cooling unit 30 in this embodiment
is set in a forwardly-inclined posture such that the upper end
side thereof is positioned further toward the front than the
lower end side. This cooling unit 30 is structured to include a
radiator that is a heat exchanger that circulates cooling water
between the radiator and the engine 12E of the power unit 12
and cools this engine 12E. In this embodiment, the cooling
unit 30 is structured to also include a condenser (condenser)
that is a heat exchanger that structures (the refrigeration cycle
of) an unillustrated air conditioner.

[0029] Further, as shown in FIG. 1 as well, a fan unit 32 that
includes a fan 32F is provided at the rear side of the cooling
unit 30. In this embodiment, the fan unit 32 has a fan shroud
328 that covers the region between the fan 32F and the cool-
ing unit 30. Via this fan shroud 328, the fan unit 32 is made
into a module together with the cooling unit 30. Due to
operation of this fan unit 32, cooling wind, that carries out
heat exchange with engine cooling water and an air condi-
tioner coolant, passes-through the cooling unit 30 from the
front surface side thereof toward the rear surface side.

[0030] The cooling wind, after having carried out heat
exchange with the engine cooling water and the air condi-
tioner coolant, passes through an exhaust duct 24D that serves
as an exhaust flow path and that is space at the interior of the
floor tunnel 24, and passes-through a downwardly-directed
opening portion 241 of the floor tunnel 24, and is discharged-
out to beneath the floor. Although described in detail later,
there is a structure in which the cooling wind that has passed-
through the exhaust duct 24D is discharged to the exterior of
the vehicle from the rear portion of an airflow promoting
structure 40 (the sub-muffler 22S) at the downwardly-di-
rected opening portion 241, of the floor tunnel 24. In other
words, the floor tunnel 24 (the floor panel 28) corresponds to
the flow path member that structures the exhaust flow path in
the present invention. Further, the rear portion of the airflow
promoting structure 40 at the downwardly-directed opening
portion 241 of the floor tunnel 24 corresponds to the opening
portion that is directed toward the vehicle lower side at the
exhaust flow path.

[0031] On the other hand, the air, that is introduced-in from
an air intake port 36 that is formed in an under cover 34, is led
to the cooling unit 30 as cooling wind that carries out heat
exchange with the engine cooling water of the radiator and the
air conditioner coolant of the condenser. The under cover 34
is a plate-shaped member that is made of resin and that covers
the power unit chamber 14 from beneath. The air intake port
36 is disposed directly in front of the cooling unit 30 at the
under cover 34.

[0032] More concretely, the positions, in the longitudinal
direction, of the lower end of the cooling unit 30 and the rear
end of the air intake port 36 substantially coincide. Further,
the position of the rear end of the under cover 34 substantially
coincides with the position of the lower end of the dash panel
26 (the front end of the floor panel 28), and there is a structure
in which the downwardly-directed opening portion 241 of the
floor tunnel 24 is not covered. In this embodiment, as shown
in FIG. 1 and FIG. 2, the rear end of the under cover 34 is
joined to a cross member 37 that forms a vehicle body skel-
eton. Note that, via a bracket 37A, the cross member 37 also
supports the lower end of the cooling unit 30.
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[0033] The main flow of the cooling wind, that is intro-
duced-in from the air intake port 36, is either of traveling wind
of'the vehicle V, and airflow that is generated due to operation
of the fan unit 32 (hereinafter called forced cooling wind).
Namely, the heat exchange at the cooling unit 30 is carried out
due to traveling wind of the vehicle V, or the forced cooling
wind generated by the fan unit 32, flowing through the air-
side flow path of the cooling unit 30. This embodiment is
structured such that, when it is judged by an unillustrated
cooling ECU that the vehicle speed of the vehicle V is less
than or equal to a predetermined vehicle speed (e.g., 80 km/h)
and the cooling water temperature is greater than or equal to
a predetermined temperature, the fan unit 32 is operated by
this cooling ECU. There is a structure in which, when the fan
unit 32 is operated, air beneath the floor of the vehicle V
passes through the air intake port 36 and is led to the cooling
unit 30 as forced cooling wind due to the suction force of the
fan unit 32.

[0034] On the other hand, when it is judged that the vehicle
speed of the vehicle V exceeds the predetermined vehicle
speed, the cooling ECU stops the fan unit 32 or maintains the
fan unit 32 in the stopped state. Due thereto, there is a struc-
ture in which, when the vehicle speed of the vehicle V exceeds
the predetermined vehicle speed, traveling wind passes
through the air intake port 36 and is led to the cooling unit 30.
[0035] (Airflow Promoting Structure)

[0036] At the vehicle front portion structure 10, the airflow
promoting (assisting) structure 40 for promoting passage of
traveling wind through the cooling unit 30 is structured to
include the sub-muffler 228 that structures the muffler device
22, and a heat insulator 38 that serves as a heat-insulating
(heat-shielding) member. Accordingly, in this embodiment,
the sub-muffler 22S corresponds to the exhaust system part
and the muffler in the present invention. Concrete description
is given hereinafter.

[0037] Asshown in FIG. 3 and FIG. 4, the sub-muffler 22S
is formed in a rectangular shape that is long in the vehicle
transverse direction as seen in plan view, and is formed in an
oval shape in which the vertical direction substantially coin-
cides with the short diameter direction as seen in side view.
Namely, the sub-muffler 22S is a so-called flat muffler that is
flat in the vertical direction. As shown in FIG. 1, this sub-
muffler 228 is disposed substantially along the plane of open-
ing (the horizontal plane) of the downwardly-directed open-
ing portion 241, of the floor tunnel 24, at the rear with respect
to the fan unit 32. A portion of the lower end side of the
sub-muffler 22S projects-out downward from the down-
wardly-directed opening portion 24L of the floor tunnel 24.
Note that the exhaust pipe 18 at the power unit 12 (upstream)
side is connected to a vehicle transverse direction end surface
of the sub-muffler 228, and the exhaust pipe 18 at the main
muffler (downstream) side extends toward the rear from the
vehicle transverse direction central portion of the sub-muftler
22S.

[0038] The heat insulator 38 is a plate-shaped member that
is disposed between the sub-muffler 22S, and the cooling unit
30 and the fan unit 32. Namely, the fan unit 32 covers the
sub-muffler 22S in a non-contacting manner, and is disposed
so as to block the passage of movement of heat from the
sub-muffler 22S toward the cooling unit 30 and the fan unit
32. In this embodiment, a front end 38F of the heat insulator
38 juts-out forwardly from the sub-muftler 228, and reaches
a vicinity of the lower end of the cooling unit 30 (the cross
member 37) and a vicinity of the plane of opening of the
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downwardly-directed opening portion 241 of the floor tunnel
24. A rear end 38R of the heat insulator 38 reaches the sub-
stantially central portion in the longitudinal direction of the
sub-muffler 228S.

[0039] A contracted flow path (throttled flow path) 42 is
formed between the above-described sub-muffler 22S and
heat insulator 38. Concretely, as shown in FIG. 1, the con-
tracted flow path 42 is a shape such that the flow path height
thereof gradually becomes shorter (the flow path cross-sec-
tional area thereof gradually becomes smaller) from the
vehicle front side toward the rear side as seen in a side sec-
tional view. Further, the vehicle front portion structure 10 has,
in front of the sub-muftler 2285, a lower plate 44 that forms the
lower wall of the contracted flow path 42. Namely, the con-
tracted flow path 42 in this embodiment is formed by the
sub-muffler 228 and the lower plate 44, and the heat insulator
38, on the whole as a flow path whose flow path height
gradually becomes shorter from the vehicle front side toward
the rear side.

[0040] The lower plate 44 juts-out, from the downwardly-
directed opening portion 24L of the floor tunnel 24, further
downward than the under cover 34 and the plane of opening of
the downwardly-directed opening portion 241 of the floor
tunnel 24, in a posture in which a front end 44F is positioned
further toward the lower side than a rear end 44R. Due thereto,
the lower plate 44 is structured to function also as an aerody-
namic member that guides traveling wind to the interior of the
contracted flow path 42. The vertical position of the front end
44F of the lower plate 44 substantially coincides with the
vertical position of the lowest portion of the sub-muffler 22S.
Moreover, the front end 44F of the lower plate 44 is disposed
further toward the rear than the front end 38F of the heat
insulator 38. Due to the above, an open end 42F at the front
side of the contracted flow path 42 opens forward and down-
ward, beneath the downwardly-directed opening portion 241,
of'the floor tunnel 24. On the other hand, an open end 42R at
the rear side of the contracted flow path 42 opens substantially
directly toward the rear.

[0041] Moreover, as shown in FIG. 3 and FIG. 4, the rear
portion of the contracted flow path 42 is divided into plural
flow paths by partitioning walls 46 that stand erect so as to
connect the sub-muffler 228 and the heat insulator 38. Fur-
ther, the positions of the vehicle transverse direction end
portions of the sub-muftler 22S and the heat insulator 38
substantially coincide, and the vehicle transverse direction
end portions at the same sides are connected by standing walls
48. Accordingly, the contracted flow path 42 is closed in the
vehicle transverse direction by the pair of standing walls 48,
and is made into flow paths that are divided plurally in the
vehicle transverse direction by the partitioning walls 46.

[0042] At the above-described contracted flow path 42,
when traveling wind is introduced-in from the open end 42F
accompanying the traveling of the vehicle V, the flow velocity
of'the traveling wind is increased due to the throttling shape of
the contracted flow path 42, and the traveling wind is made to
flow-out from the open end 42R. This traveling wind is further
discharged-out to beneath the floor from the portion, that is
further rearward than the sub-muffler 22S, at the down-
wardly-directed opening portion 241 of the floor tunnel 24.
Due to the above, at the vehicle front portion structure 10, in
avicinity of the open end 42R of the contracted flow path 42,
negative pressure is generated and airflow that passes through
the cooling unit 30 is promoted.
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[0043] Therefore, at the vehicle front portion structure 10,
the contracted flow path 42, that is formed by the sub-muffler
228, the heat insulator 38, the lower plate 44, the partitioning
walls 46 and the standing walls 48, is the main portion of the
airflow promoting structure 40.

[0044] (Operation)
[0045] Operation of the embodiment is described next.
[0046] In the vehicle V to which the vehicle front portion

structure 10 having the above-described structure is applied,
at the time of traveling thereof, cooling water circulates
between the power unit 12 and the radiator portion of the
cooling unit 30. This cooling water is cooled by heat
exchange with air at the cooling unit 30. Further, at the time of
operating the air conditioner, coolant circulates in the order of
the condenser portion, an expansion valve, an evaporator, and
a compressor of the cooling unit 30, and a refrigeration cycle
is formed. The cooling unit 30 functions as a condenser that
cools and condenses the coolant by heat exchange with air.
[0047] This heat exchange at the cooling unit 30 is carried
out by traveling wind of the vehicle V, or airflow that is
generated by operation of the fan unit 32, i.e., forced cooling
wind, flowing through the air-side flow path of the cooling
unit 30. For example, when it is judged by an unillustrated
cooling ECU that the vehicle speed of the vehicle is less than
or equal to a predetermined vehicle speed and the cooling
water temperature is greater than or equal to a predetermined
temperature, the fan unit 32 is operated by this cooling ECU.
Thereupon, due to the suction force of the fan unit 32, air
beneath the floor passes through the air intake port 36 and is
led to the cooling unit 30 as forced cooling wind.

[0048] In this case, due to the negative pressure that is
generated by the forced cooling wind, airflow that flows
through the contracted flow path 42 from the front toward the
rear is generated or promoted. Namely, in the state in which
the vehicle speed is low and the amount of the traveling wind
is small, a flow of the forced cooling wind through the con-
tracted flow path 42 is promoted by the airflow that is made to
flow-out from the downwardly-directed opening portion 241
of the floor tunnel 24 at the rear of the open end 42R. Due
thereto, the exhaust within the sub-muffler 228 is cooled.
[0049] Then, when it is judged by the cooling ECU that the
vehicle speed of the vehicle V has exceeded a predetermined
vehicle speed, the fan unit 32 is stopped by this cooling ECU.
Here, in a comparative example that is not provided with the
airflow promoting structure 40, i.e., the contracted flow path
42, the blades of the fan 32F in the stopped state at the fan unit
32 are resistance to the passage of the traveling wind that
passes-through the cooling unit 30. Therefore, in the present
comparative example, it is difficult to ensure the amount of
cooling wind that is needed for the heat exchange at the
cooling unit 30. Accordingly, in the structure of the compara-
tive example, the volume and the placement of the cooling
unit 30 are relied upon in order to obtain the needed cooling
performance.

[0050] In contrast, in the present embodiment, when the
vehicle speed of the vehicle V exceeds a predetermined
vehicle speed, traveling wind flows into the contracted flow
path 42 from the open end 42F, and, due to the throttling
(choking) effect of the contracted flow path 42, the speed of
this traveling wind is increased, and the traveling wind is
made to flow-out from the open end 42R (refer to arrow F1 of
FIG. 1). Moreover, at the rear of the sub-muffler 228S, this
traveling wind is discharged-out to the exterior of the vehicle
from the downwardly-directed opening portion 241, of the
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floor tunnel 24 (refer to arrow F2 of FIG. 1). Due thereto,
negative pressure is generated at the periphery ofthe open end
42R within the exhaust duct 24D of'the floor tunnel 24, i.e., at
the rear of the cooling unit 30. Flow of air, that passes through
the cooling unit 30 from the front side toward the rear side
(refer to arrow F3 of FIG. 1), is promoted due to air being
drawn by this negative pressure (due to the choking effect).
[0051] Due to the above, at the vehicle front portion struc-
ture 10, even when the fan unit 32 is stopped, the needed
amount of cooling wind is ensured. Accordingly, at the
vehicle front portion structure 10, as compared with the
above-described comparative example for example, the cool-
ing unit 30 is made to be compact, or, if the same size, can be
applied to a large engine or air conditioner. Namely, the
needed cooling performance can be ensured by the cooling
unit 30 thatis disposed within the floor tunnel 24. On the other
hand, when the fan unit 32 is stopped because the vehicle
speed of the vehicle V is less than or equal to a predetermined
vehicle speed and the cooling water temperature is less than a
predetermined temperature, traveling wind is made to flow-
out to the exhaust duct 24D while passing through the con-
tracted flow path 42 and the speed thereof being increased. In
this case as well, air is drawn by the negative pressure within
the exhaust duct 24D, and a flow of the air, that passes through
the cooling unit 30 from the front side toward the rear side, is
promoted. In this case, as compared with a case of traveling at
high speed, the effect is small because the amount of traveling
wind is small. However, because the cooling water tempera-
ture is low, a sufficient cooling performance is ensured with
respect to the weak cooling demand.

[0052] Further, in the vehicle front portion structure 10, the
exhaust that passes through the interior of the sub-muffler 22
is cooled by the traveling wind that passes-through the con-
tracted flow path 42. On the other hand, when the fan unit 32
operates, as described above, airflow that passes through the
contracted flow path 42 is generated or promoted by the
forced cooling wind that is generated by operation of the fan
unit 32. Due thereto, even at times when the vehicle V is
traveling at a low speed or at times when the vehicle V is
stopped, the effect of cooling the exhaust within the sub-
muffler 22S is obtained. In particular, the sub-muffler 228, at
which the flow velocity of the exhaust is low at a structural
part at the front portion of the exhaust system 16, is a structure
that contacts fresh traveling wind at the wide upper surface
(flat surface) thereof, and therefore, the efficiency of cooling
the exhaust is high.

[0053] Due to the above, in the vehicle front portion struc-
ture 10 of the present embodiment, rendering an insulator
unnecessary at the exhaust system 16, that is further toward
the rear (the downstream side) than the sub-muffler 228, is
realized. Namely, as compared with a comparative example
in which the airflow promoting structure 40 is structured
without using a structural part of the exhaust system 16,
compactness of the heat insulator 38 is devised. Note that
maintaining of the high temperature of the exhaust system 16
is required up to the catalytic converter 20. However, because
the exhaust is cooled at the sub-muffler 22S that is further
toward the downstream side than the catalytic converter 20,
the needed exhaust performance is maintained. If anything,
the volume (pressure) of the exhaust is reduced due to cool-
ing, which contributes to promoting exhausting.

[0054] Moreover, at the vehicle front portion structure 10,
the sub-muffler 228 and the heat insulator 38 cover the cool-
ing unit 30 and the fan unit 32 from the side of the down-
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wardly-directed opening portion 24L of the floor tunnel 24.
Therefore, entry of foreign matter, such as mud or stones or
debris or the like, into the interiors of the cooling unit 30 and
the fan unit 32 is suppressed. In particular, at the time of
backing-up (reversing) of the vehicleV, it is easy for foreign
matter to enter into the fan 32F of the fan unit 32. However,
because the sub-muffler 228 and a portion of the heat insula-
tor 38 are disposed at the lower rear of the fan 32F, entry of
this foreign matter is suppressed effectively.

[0055] Note that, in the above-described embodiment, an
example is illustrated in which the airflow promoting struc-
ture 40 (the contracted flow path 42), that promotes the air-
flow that passes through the cooling unit 30 at the time the fan
unit 32 is stopped, is structured by the sub-muftler 22S and the
heat insulator 38. However, the present invention is not lim-
ited to this. For example, a contracted flow path that achieves
the above-described function may be formed by a part used
exclusively therefor, or the contracted flow path 42 may be
formed by a heat insulator and a structural part of the exhaust
system 16 other than the sub-muffler 228 (e.g., the exhaust
pipe 18). Further, an exhaust heat recovery apparatus (a heat
exchanger), that recovers exhaust heat by engine cooling
water or the like, may be used as the exhaust system part that
is disposed within the floor tunnel 24 and structures at least a
portion of the airflow promoting structure 40. Moreover, the
airflow promoting structure may be structured by utilizing a
cross member that connects a pair of skeleton members that
extend longitudinally at both sides of the tunnel, or the like.
[0056] Further, the above-described embodiment illus-
trates an example in which the cooling unit 30 is structured to
include a radiator and a condenser for air conditioning, but the
present invention is not limited to this, and the cooling unit 30
may be structured to have only one of either of a radiator and
a condenser for air conditioning. In a structure in which the
power unit 12 includes the engine 12E that is an internal
combustion engine, it is preferable that there be a structure in
which the cooling unit 30 includes a radiator and the con-
tracted flow path 42 is formed by utilizing the exhaust system
16.

[0057] Moreover, although the above-described embodi-
ment illustrates an example in which the power unit 12 is
disposed in the power unit chamber 14 that is positioned at the
front of the vehicle cabin C (a general engine vehicle such as
an FF vehicle, an FR vehicle, a 4WD vehicle, or the like), the
present invention is not limited to this. For example, in a
structure in which the power unit 12 that includes the engine
12K is disposed in a power unit chamber that is positioned at
the rear of the vehicle cabin C, the cooling unit 30 and the like
may be set in the arrangement of the above-described
embodiment. Further, the power unit 12 may be structured so
as to not include the engine 12E.

[0058] Still further, although the above-described embodi-
ment illustrates an example in which the cooling wind to the
cooling unit 30 is made to flow-in from beneath the floor
through the air intake port 36, the present invention is not
limited to this. For example, there may be a structure in
which, instead of or in addition to the cooling wind from the
air intake port 36, cooling wind, that is made to flow-in from
an air intake port formed in a front bumper cover 50 (see FIG.
2, FIG. 3), is led to the cooling unit 30 along the longitudinal
direction.

[0059] Further, the above-described embodiment illus-
trates an example in which the fan unit 32 that is the forced
cooling wind means is provided at the rear of the cooling unit
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30, but the present invention is not limited to this. For
example, there may be a structure that is not provided with a
forced cooling wind generating means, or there may be a
structure that is provided with a forced cooling wind gener-
ating means of a type that is different than the fan 32F that is
an axial fan, or there may be a structure that is provided with
a forced cooling wind generating means that is disposed at a
region other than at the rear of the cooling unit 30, such as at
the front of the cooling unit 30 or the like. By providing the
airflow promoting structure of the present invention, the
effect of promoting cooling wind passing through the cooling
unit 30 is obtained regardless of the existence of a forced
cooling wind generating means.

[0060] Moreover, although the above-described embodi-
ment illustrates an example in which the cooling unit 30 is
disposed at a forwardly-inclined posture, the present inven-
tion is not limited to this. For example, the cooling unit 30
may be set in an erect posture so as to run along the vertical
direction as seen in side view.

[0061] In addition, it goes without saying that the present
invention is not limited to the structure of the above-described
embodiment, and can be implemented by being modified in
various ways within a scope that does not deviate from the gist
thereof

1. A vehicle front portion structure comprising:

aheat exchanger that is disposed at a vehicle rear side with
respect to a power unit, and into which airflow is intro-
duced through an air intake port beneath a vehicle floor;

a flow path member that forms a discharging flow path that
discharges airflow, that has passed through an air-side
flow path of the heat exchanger, to a vehicle exterior
from an opening portion that is directed toward a vehicle
lower side at the vehicle rear side with respect to the heat
exchanger; and

an airflow promoting structure that is disposed between the
heat exchanger and the opening portion, and at a vehicle
lower side of the discharging flow path, and that forms a
contracted flow path that gradually becomes more nar-
row from a front end side toward a rear end side, and that,
at the front end side, increases a speed of traveling wind
that has flowed-in from beneath the vehicle floor, and
that causes the traveling wind to flow-out from between
the heat exchanger and the opening portion at the dis-
charging flow path.

2. The vehicle front portion structure of claim 1, wherein
the airflow promoting structure is structured by members
including

an exhaust system part that is disposed at a vehicle front

side with respect to the opening portion of the discharg-
ing flow path, and

a heat-insulating member that covers at least a portion of

the exhaust system part from the vehicle front side and
from above such that at least a portion of the contracted
flow path is formed.

3. The vehicle front portion structure of claim 2, wherein
the exhaust system part is structured to include a muffier that
is disposed so as to be long in a vehicle transverse direction
and that is flat in a vehicle vertical direction.

4. The vehicle front portion structure of claim 1, compris-
ing a fan that is provided at the vehicle rear side with respect
to the heat exchanger within the discharging flow path and at
a vehicle front side with respect to a portion where the con-
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tracted flow path portion causes air to flow-out, and, due to an
operation of the fan, airflow that passes through the heat
exchanger is generated, and the operation of the fan is pro-
hibited when a vehicle speed exceeds a predetermined value.
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