wo 2012/177423 A2 [N 000 O O O A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

27 December 2012 (27.12.2012)

WIPOIPCT

(10) International Publication Number

WO 2012/177423 A2

(51
eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

International Patent Classification: Not classified

International Application Number:
PCT/US2012/041615

International Filing Date:

8 June 2012 (08.06.2012)
Filing Language: English
Publication Language: English
Priority Data:
13/168,319 24 June 2011 (24.06.2011) US

Applicant (for all designated States except US): HONDA
MOTOR CO., LTD. [JP/JP]; No. 1-1, Minami-Aoyama,
2-chome, Minato-ku, Tokyo (JP).

Inventors; and

Inventors/Applicants (for US only): WIDMER, Jason, A.
[US/US]; C/o Honda Patents And Technologies, North
America LLC, 21001 State Route 739, Raymond, OH
43067 (US). LUCAS, Jeremy, P. [US/US]; C/o Honda
Patents And Technologies, North America LLC, 21001
State Route 739, Raymond, OH 43067 (US). MEEKS,
Christopher, D. [US/US]; C/o Honda Patents And Tech-
nologies, North America LLC, 21001 State Route 739,
Raymond, OH 43067 (US). MAURER, Michael, W.
[US/US]; C/o Honda Patents And Technologies, North

(74

(8D

(84)

America LLC, 21001 State Route 739, Raymond, OH
43067 (US). MISSIG, Michael, R. [US/US]; C/o Honda
Patents And Technologies, North America LLC, 21001
State Route 739, Raymond, OH 43067 (US).

Agent: NAUMAN, Timothy, E.; Fay Sharpe LLP, The
Halle Building, 5th Floor, 1228 Euclid Avenue, Cleveland,
OH 44115-1843 (US).

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

[Continued on next page]

(54) Title: AIR SEPARATOR AND AIR SEPARATOR WITH DUCTING FOR MAXIMUM COOLING FUEL ECONOMY

100
\\

122

s

120

=
13

104—

134,
106 ——.

132

130

110~

U S —
124

FIG. 1

(57) Abstract: An assembly is provided for maximizing
cooling in fuel economy in automotive vehicle having an
argument. A grille opening in the vehicle allows air to
flow toward the engine compartment along a first path
and a bottom breather opening allows air to flow toward
the engine compartment along a distinct, second path. An
air separator extends between the first and second paths
to prevent mixing of airflow along these paths. In one
embodiment, the air separator is a thin dividing wall
preferably formed of a deformable material. The deform-
able portion extends toward a condenser/radiator as-
sembly at low wvehicle speeds. At increased vehicle
speeds, the deformable portion deflects and preferably
adopts a generally curvilinear contour of ducting to en-
hance airtlow along the second path. An associated meth-
od of controlling airflow is provided by terminating the
air separator closely adjacent a condenser/radiator as-
sembly to limit mixing of airflow along separate paths.
Further, the air separator deflects in response to increased
air flow to alter airflow through at least one of the first
and second paths.
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AIR SEPARATOR AND AIR SEPARATOR WITH DUCTING FOR
MAXIMUM COOLING AND FUEL ECONOMY

Background
[0001] This disclosure relates to air flow through an automotive vehicle, and more
particularly to an air separator for maximum cooling and fuel economy. Selected

aspects of the disclosure may be used in related applications and environments.

[0002] In recent years, improved aerodynamics have been sought in order to
improve drag and fuel economy of an automotive vehicle. As part of the improved
aerodynamics, less air is allowed to enter the vehicle. Less air into the vehicle reduces
the drag. In turn, reduced drag improves fuel economy.

[0003] On the other hand, limiting the amount of open area on the vehicle results
in other issues coming to the forefront. For example, limiting the amount of air entering
the vehicle increases the overall operating temperature of the vehicle or at least the
operating temperature of select portions of the vehicle. Generally speaking, automotive
vehicles have been getting hotter with each improvement or development directed to
improved aerodynamics. Limiting the overall amount of airflow into the vehicle also
places a greater premium on efficiently using the incoming air for cooling purposes.

[0004] There are also issues associated with plural airflow paths meeting within
the vehicle. For example, separate airflow paths mixing behind the grill and fascia
reduces the overall efficiency of airflow through the vehicle. The airflows tend to
compete with one another at a juncture between the airflow paths, and thereby reduce
the overall efficiency of air passing through the radiator, for example. This is especially

true for a bottom-breather vehicle.

[0005] In addition to the noted functional considerations, styling and
aerodynamics are also directed to a clean, sleek look that unfortunately means less
open area to thereby reduce drag. Consequently, although aerodynamics improves, the
sleek styling arrangement has a negative impact on the engine cooling and intake air

temperature.
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[0006] A need still exists, however, for directing air through the automotive
vehicle, and particularly to the condenser and radiator. It is also difficult to mount
ductwork to or adjacent the radiator or fascia, and thus assembly would be improved if
the ductwork could be mounted elsewhere.

[0007] Therefore, a need exists for increasing the efficiency and utilization of air
entering the vehicle. In this manner, improved fuel economy and improved
aerodynamics will still be achieved, while limiting issues with regard to cooling.

Summary

[0008] An assembly for maximizing at least one of cooling and fuel economy in
an automotive vehicle having an engine compartment is provided. A grille opening in
the vehicle allows air to flow toward the engine compartment along a first path. A front
fascia extends below the grill opening on the vehicle and has a bottom opening allowing
air to flow toward the engine compartment along a second path. An air separator
extends between the first and second paths to prevent mixing of air flows along the first
and second paths.

[0009] A method of controlling airflow through an engine compartment of an
automotive vehicle includes providing a grille opening and an opening along a bottom
surface of vehicle adjacent the lower front fascia. Positioning an air flow separator
behind the grille between the bumper beam and the condenser/radiator divides and
prevents mixing of airflow along first and second paths through the engine

compartment.

Brief Description of the Drawings

[0010] Figure 1 is a schematic, cross-sectional representation of a front end of an

automotive vehicle employing a preferred embodiment of the present disclosure.

[0011] Figure 2 shows a view of the front end of an automotive vehicle similar to

Figure 1 with another preferred embodiment of the present disclosure.
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[0012] Figure 3 is an enlarged schematic, cross-sectional representation of

portions of the preferred embodiment of Figure 2.

[0013] Figure 4 is a schematic, cross-section sectional representation of a front

end of an automotive vehicle employing another preferred embodiment of the present

disclosure.
[0014] Figure 5 is a front view of the embodiment of Figure 4.
[0015] Figure 6 is a graphical representation of movement of the air separator

relative to vehicle speed.

Detailed Description of the Preferred Embodiments

[0016] Turning first to Figure 1, there is shown a portion of an automotive vehicle
100 that includes an engine compartment 102. A number of components typically found
in the engine compartment 102 have been removed from this view for ease of
illustration and to facilitate and understanding of the present disclosure. Along an
upper, front edge of the automotive vehicle 100 is provided a grille 104 that includes
openings 106 allowing airflow from external of the automotive vehicle to the engine

compartment 102.

[0017] Below the grille 104, and typically extending along a lower portion of the
front of the vehicle 100, is a front fascia 110. The fascia 110 is shown here as having
no openings along the front surface, and rather a bottom opening 112 is provided
adjacent the fascia to receive air from underneath the vehicle 100. The bottom opening

112 is configured and shaped to direct airflow into the engine compartment 102.

[0018] Included among some of the automotive components housed within the
engine compartment are a condenser 120 and radiator 122, sometimes collectively
referred to herein as a condenser/radiator assembly 124. It will be appreciated that the
condenser 120 is useful in connection with the air conditioning of the automotive vehicle
while the radiator provides for a desired heat exchange for cooling the engine. The

condenser 120 and radiator 122 are typically positioned closely adjacent one another
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and usually the assembly 124 is located toward a front end of the engine compartment
102 of the automotive vehicle.

[0019] As noted above, it is important to efficiently use the airflow passing
through the engine compartment in a manner that is carefully controlled upon reaching
the condenser and radiator. This includes maximizing airflow and desired heat
exchange. Airflow through the grille openings 106 extends along a first, upper path
toward the condenser/radiator assembly 124. Likewise, a second, lower path of airflow
through the engine compartment proceeds through the bottom opening 112 into a lower
portion of the engine compartment 102 where the second path directs airflow to the
condenser/radiator assembly 124. With reduced opening areas, a slight increase in
engine compartment temperatures is experienced because less airflow is available
through the radiator for cooling purposes. On the one hand, there is a desire to improve
aerodynamic efficiency and likewise fuel economy, and thus the need exists to use air
entering the vehicle more efficiently. One manner of accomplishing this is to segregate
or separate the first, upper airflow path and the second, lower airflow path through the
engine compartment. As a part of this solution, a bumper beam 130 is preferably
located directly behind the grille. Positioning the bumper beam in this location assists in
separating the first path (grille airflow ), from the second path (bottom breather airflow).

[0020] In addition, a thin, dividing wall or air separator 132 is preferably attached
to the bumper beam 130. In the illustrated embodiment, the air separator 132 is
advantageously attached or secured to a top portion of the bumper beam 130 and at
least a portion of the air separator extends rearwardly in a generally horizontal
orientation toward the condenser/radiator assembly 124. A free end 134 of the air
separator 132 terminates in closely spaced relation with the condenser/radiator
assembly 124, and is shown here as terminating in substantially perpendicular relation
to the condenser 120, although other orientations could be used without departing from
the scope and intent of the present disclosure. Use of the bumper beam 130 and air
separator 132 segregates the engine compartment 102 into generally upper and lower
regions so that the first path of the airflow through the grille openings 106 enters the
engine compartment and proceeds through an upper portion of the condenser/radiator

assembly without significant mixing with airflow that proceeds along the second path
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through the bottom opening 112 and along the lower portion of the condenser/radiator
assembly. Preliminary simulation testing suggests that a substantial increase in airflow
would resulit, on the order of approximately 2-1/2% increased airflow. This, of course,
suggests that improved fuel economy can be achieved by using the desired
aerodynamic styling that results in a reduced total amount of airflow into the engine
compartment while still maintaining the desired cooling because of the increase in
airflow resulting from segregating the first and second paths. The airflow that enters the
engine compartment 102 from one location no longer competes or interferes with airflow
from another location. As a result, prior arrangements where the airflows intermixed
resulted in less efficient airflow and this negative impact has been eliminated.

[0021] A second preferred embodiment of the present air separator disclosure is
more particularly illustrated in Figures 2 and 3. For ease of reference and
understanding, like components identified in the “100” series of the Figure 1
embodiment will be identified by like reference numerals in the “200” series in the
embodiment of Figures 2 and 3. For example, automotive vehicle 100 in Figure 1 is
now referenced as automotive vehicle 200 in Figures 2 -3. Bumper beam 230
preferably supports the air separator 232 that extends generally rearwardly toward the
condenser/radiator assembly 224. The air separator 232 in this embodiment is
preferably at least partially constructed of a foam material or similar deformable material
that serves multiple functions. First, and as best appreciated from comparing Figures 2
and 3, at low vehicle speed, the air separator 232 maintains its natural unbiased
position shown as extending generally horizontally toward the condenser 220. In other
words, terminal end 234 of the foam material is closely spaced to the condenser 220
and serves as an effective dividing wall between the first, upper airflow path and a
second, lower airflow path provided by the bottom opening 212. As vehicle speed
increases, and a greater amount of airflow is provided through the bottom opening 212,
at least a portion of the foam deforms or bends to adopt the dotted line conformation
shown in Figure 3. Specifically, the region of the foam that extends from adjacent the
condenser toward the bumper beam 230 is exposed to increased air pressure as a
result of the higher vehicle speed. The increased air pressure over the lower surface

area of the air separator 232 results in an increased force that overcomes the natural,
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at-rest position of the foam material and urges the air separator to bend upwardly as
illustrated in Figure 3.

[0022] In addition, ductwork or ducting 250 is also preferably mounted to the
bumper beam 230. By way of example only, the ducting 250 includes a first mounting
portion 252 configured for receipt over an upper portion of the bumper beam 230 and a
second mounting portion 254 is configured for mounting receipt over a lower surface of
the bumper beam. Of course, alternative configurations of mounting to the bumper
beam may be employed without departing from the scope and intent of the present
application. The ducting includes an aerodynamic generally curvilinear or arcuate
contour surface 256 that is positioned by the mounting portions 252, 254 to direct
airflow through the bottom opening 212 toward the condenser/radiator assembly 224
and away from a dead-end region behind the front fascia 210. The profile of the contour
surface 256 smoothly redirects the airflow toward the condenser and radiator without
creating undue turbulence. Further, the dotted line position of the foam representing the
air separator when exposed to increased vehicle speed is illustrated in Figure 3 and is
preferably an extension of the curvilinear contour surface 256. As a result of deflecting
to the dotted line position shown in Figure 3, increased airflow along the second path is

achieved. Likewise, the airflow along the first, upper flow path is reduced.

[0023] Clipping or mounting the ducting 250 to the bumper beam 230 allows the
duct work to be easily assembled separate and apart from the radiator/condenser
assembly. This mounting design reduces manufacturing issues associated with prior
arrangements. As result, this modified design of Figures 2-3 use both an air separator

232 and ducting 250 to maximize the efficient use of air entering the vehicle.

[0024] Another benefit to forming the air separator from an easily deformed
material such as foam relates to low-speed crash requirements. That is, in a low-speed
crash event, the front end of the vehicle is designed to collapse rearwardly in a
controlled fashion toward the condenser/radiator assembly 224. As noted from the
above description, it is desired that the air separator be disposed close to and terminate
adjacent the condenser 220 in order to segregate the airflow between the first and

second paths. As a result, the air separator 232, even in a low-speed crash event, is



WO 2012/177423 PCT/US2012/041615

likely to contact the condenser/radiator assembly. However, by forming the air separator
232 from an easily deformable material such as foam, allows the foam to compress
without resulting in damage to the condenser/radiator assembly 224 during a low-speed
crash event. It will be appreciated that the ducting 250 that improves airflow from the
bottom breather opening 212 may be formed of a different material, e.g., plastic, and is
intended to be spaced a greater dimension from the front surface of the
condenser/radiator assembly 224. As a result, other energy dissipating features of the
automotive vehicle will limit rearward movement of the bumper beam 230 and
associated ducting 250 mounted thereto and prevent undesired contact with the
condenser/radiator assembly 224 in a low speed crash event. Consequently, this
arrangement advantageously reduces customer repair costs when compared to a

similar low-speed crash event that uses prior art arrangements.

[0025] Using a foam component as an air guide or air separator allows the
manufacturer to closely position the air separator 232 to the condenser/radiator
assembly 224. This allows the bottom breather opening 212 to operate more efficiently,
deform at higher speeds, and create a true duct shape in conjunction with duct 250.

The structural arrangement also specifically addresses issues associated with a bottom
breather vehicle where air enters through both the grill and from underneath the fascia.
Typically when these airflows meet, the two airflows tend to fight each other and thereby
reduce the overall efficiency of airflow entering and passing through the radiator. By
segregating these airflows or air paths, increased efficiency of air entering the vehicle is
achieved while simultaneously attaining continued improvement in fuel economy and

aerodynamics.

[0026] Turning to Figures 4 and 5, another preferred embodiment or alternative
mounting arrangement for the air separator is illustrated. For consistency and ease of
reference, like components will be referenced by like numerals, while new features will
be described by new reference numerals. The automotive vehicle 300 has an engine
compartment 302 disposed adjacent a front end of the vehicle. The engine
compartment 302 is partially enclosed by grille 304 that includes an opening or
openings 306, and a front fascia 310 that includes a bottom opening 312 that

communicates with the engine compartment. Extending across at least a portion of the
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engine compartment 302 are one or more braces 360 that are added to stiffen the
vehicle body structure. That is, the braces serve an entirely different function in the
vehicle but can be advantageously used for supporting/mounting of the air separator
332. Inthe illustrated arrangement, the braces 360 are located adjacent the condenser
320 of the condenser/radiator assembly 324. The braces are generally aligned with air
dam 362 that extends from a lower bulkhead 364 that is disposed rearwardly of the
bottom opening 312 for directing airflow into the engine compartment 302. The air
separator 332 has a sleeve portion 366 for receipt around the braces 360. The dividing
wall 332 extends outwardly from the sleeve portion between the braces or condenser
and the bumper beam to segregate the upper, first air flow path from the lower, second
air flow path. The dividing wall 332 in this embodiment has a free end 334 that is
disposed adjacent the bumper beam 330. Again, and for the same reasons as noted
above, preferably at least the dividing wall 332 of the air separator is formed of a flexible
material, that is, a material that bends or deflects in response to forces associated with
air flow through the engine compartment as vehicle speed increases, or that can deflect
or deform in a vehicle crash event in order to limit potential damage to surrounding

vehicle components.

[0027] In this embodiment, the braces 360 are mounted in the engine
compartment adjacent the condenser. The braces are shown in Figure 5 as angling
from top to bottom relative to one another, although this configuration of the braces can
be altered and is not deemed to be limiting. The sleeves 366 are received about a
desired location of the braces 360 so that the dividing wall 332 extends toward the
bumper beam 330. As described with respect to the earlier embodiments, the dividing
wall 332 flexes in response to increased vehicle speed as a greater amount of air flows
through the bottom opening 312. The increased air flow at increased vehicle speed
may be aided in part by the air dam 362. Deflection of the dividing wall 332 varies the
amount of air flow through the first, upper air flow path that proceeds through the upper
portion of the condenser/radiator assembly relative to the amount of air flow along a
second path from the bottom opening 312 that proceeds through the lower portions of

the condenser and radiator.



WO 2012/177423 PCT/US2012/041615

[0028] Turning next to Figure 6, there is shown a representative graph plotting
height of the air separator, i.e., deflection from its generally horizontal position shown in
solid line in Figure 3 toward the dotted line representation in Figure 3 at increased
vehicle speed, relative to vehicle speed. Thus, the x-axis is representative of increasing
vehicle speed (in kph) while the y-axis is representative of the air separator height (in
mm). This height generally refers to the location of the terminal end 234 of the air
separator along the height of the condenser/radiator as measured from the bottom edge
of the radiator. That is, and as evident in Figure 3, the air separator has a lower height
(about 292 mm) at a stationary or low vehicle speed (about 70 kph) and is deflected
upwardly to an increased height (about 312 mm) at an increased vehicle speed (about
210 kph) as more airflow is provided from the bottom breather or opening 212. The
slope of the curve may also vary from that shown in the graphical illustration. The
bottom breather has a higher rate of contribution and becomes more effective at higher
speeds. Therefore, airflow from the bottom breather opening 212 is exposed to a
greater portion of the radiator surface area with increasing speeds. This provides more
uniform velocity across the radiator surface. One skilled in the art will understand that
these values are representative only and that “low vehicle speed” can be other speeds,
likewise “high vehicle speed” can be another value, slope may vary, and that the
amount of deflection may likewise vary depending on the particular vehicle and airflow

requirements.

[0029] It is also contemplated that the sleeve portions of the air separators that
surround the braces may be formed of a more rigid plastic to provide a secure, durable
mounting arrangement. Alternatively, the entire air separator may be formed of a soft
rubber, for example, and the thickness of the air separator will be designed to deflect or

deform in response to airflow through the engine compartment.

[0030] One skilled in the art will appreciate that alternative structural
arrangements to achieve one or more of the advantages associated with the preferred
embodiments may also be employed. The above-described structures provide for a
method of controlling airflow through an automotive vehicle, and more particularly
through an engine compartment of the vehicle. The method includes providing a first

grille opening and a second or bottom opening adjacent a lower, front fascia. The
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method includes positioning the air separator extending between the bumper beam and
the condenser/radiator assembly so that airflow is divided along first and second paths
through the engine compartment. The method further includes providing an air
separator preferably extending from the bumper beam and terminating closely adjacent
a condenser/radiator assembly that can selectively deflect in response to increased

vehicle sped. The air separator limits mixing of airflow along the first and second paths.

[0031] At least a portion of the air separator is formed from a deformable material
that selectively deflects in response to the increased airflow. Consequently, the method
includes altering airflow through at least one of the first and second paths in response to
increased vehicle speed, and in the present arrangement accomplishes the altering step

by selectively deflecting the air separator in response to increased vehicle speed.

[0032] Still another aspect of the method includes forming the air separator from
a deformable material that collapses upon impact with the condenser radiator assembly
in a crash event. Using the deformable material allows the air separator to be located
closely adjacent the condenser/radiator assembly and still reduces associated repair
costs in the event of a low speed crash event.

[0033] A primary benefit of the described embodiments relates to improved,
maximum cooling in the automotive vehicle. Improved fuel economy and aerodynamic
features of the automotive vehicle are also attained. Yet another beneficial feature of
this disclosure is the ability to easily assemble or mount the ducting and air separator in
the engine compartment such as mounting to support braces, the bumper beam, etc.
Airflow can be advantageously altered through at least one of the first and second flow
paths in response to increasing vehicle speeds. If a low-speed crash event occurs,
repair costs will likely be reduced by employing the deformable air separator. Still other
benefits and advantages will become apparent to those skilled in the art upon reading

and understanding the detailed description.

[0034] The disclosure has been described with reference to the preferred
embodiments. Modifications and alterations will occur to others upon reading and
understanding this specification. The present disclosure is intended to include all such

modifications and alterations insofar as they come within the scope of the appended

10
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claims or the equivalents thereof.
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We claim:

1. An assembly for maximizing at least one of cooling and fuel economy in
an automotive vehicle having an engine compartment, the assembly comprising:

a grille opening on the vehicle allowing air to flow toward the engine
compartment along a first path;

a front fascia extending below the grill opening on the vehicle having a
bottom opening allowing air to flow toward the engine compartment along a second
path; and

an air separator extending between the first and second paths to prevent

mixing of air flows along the first and second paths.

2. The assembly of claim 1 wherein the air separator includes a thin divider
wall extending from a mounting structure segregating upper and lower air flow paths

through the engine compartment.

3. The assembly of claim 2 wherein the air separator extends from adjacent
a bumper beam at a first end and terminates at a second end adjacent a

condenser/radiator assembly.
4. The assembly of claim 3 further comprising ducting extending along a
curved contour that extends downwardly toward an undersurface of the vehicle for

ducting the air flow along the second flow path.

5. The assembly of claim 4 wherein the air separator includes a deformable

portion that changes conformation in response to increased vehicle speed.

0. The assembly of claim 5 wherein the deformable portion extends from

adjacent a condenser/radiator assembly at low vehicle speeds.

12
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7. The assembly of claim 6 wherein the deformable portion extends
substantially perpendicular to a forwardly facing surface of the condenser/radiator

assembly at low vehicle speeds.

8. The assembly of claim 7 wherein the deformable portion decreases air
flow along the first flow path at increased vehicle speeds.

9. The assembly of claim 4 wherein the deformable portion generally adopts

a continuation of a contour of the curved portion at increased vehicle speeds.

10. An assembly for directing air flow through an engine compartment of an
automotive vehicle, the assembly comprising:

a grille opening on the vehicle allowing air to flow toward the engine
compartment along a first path;

a front fascia extending below the grille opening on the vehicle having a
bottom opening allowing air to flow toward the engine compartment along a second
path; and

an air separator extending between the first and second paths to prevent
mixing of air flows along the first and second paths, the air separator being configured
to selectively increase and decrease air flow to one of the first and second paths in

response to vehicle speed.
11.  The assembly of claim 10 wherein at least a first portion of the air
separator is made of a deformable material that alters its contour in response to

increased vehicle speed.

12.  The assembly of claim 11 wherein the air separator first portion is made of

compressible foam.

13.  The assembly of claim 12 wherein a remainder of the air separator is

made of a more rigid material than the first portion.

13
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14.  The assembly of claim 11 wherein a second portion of the air separator

includes a curved duct surface providing a smooth flow contoured surface.

15.  The assembly of claim 10 wherein a first portion of the air separator is
made of a deformable material that is less rigid than a condenser/radiator assembly.

16.  The assembly of claim 15 wherein the air separator first portion extends
between the condenser/radiator assembly at one end and a bumper beam at another

end.

17. A method of controlling air flow through an engine compartment of an
automotive vehicle comprising:
providing a grille opening and an opening along a bottom of a lower, front
fascia; and
dividing air flow along first and second paths toward the engine
compartment with a deformable air separator.

18.  The method of claim 17 wherein the air separator extending between the
bumper beam and a condenser/radiator assembly to limit mixing of air flow along the
first and second paths.

19.  The method of claim 18 further comprising forming at least a portion of the
air separator from a deformable material that selectively deflects in response to
increased air flow/vehicle speed to alter air flow through at least one of the first and

second paths.

20. The method of claim 18 further comprising forming at least that portion of
the air separator that terminates adjacent the condenser/radiator assembly from a
deformable material that collapses upon impact with the condenser/radiator assembly

in response to a crash event .

14
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