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AERODYNAMIC SYSTEM WITH DUAL ZONE FAIRING FOR TRUCK

FIELD OF THE INVENTION
[0001] The subject matter of the present invention relates to aerodynamic systems for
trucks that pull trailers. More particularly, the present application involves a dual zone fairing
for a truck that causes airflow off the fairing to be directed in two different manners in order to

improve acrodynamic properties of the tractor trailer.

BACKGROUND OF THE INVENTION
[0002] The improvement of tractor trailer acrodynamics leads to reduced costs of driving
the tractor trailer and improves environmental impacts. It is known to provide aerodynamic
features onto the sides of tractor trailers for these purposes. For example, chassis skirts that
cover the fuel tank of trucks, and trailer skirts that cover the sides below the trailer, function by
preventing some of the high velocity air developed from travel from going under the tractor
trailer and impacting the wheels, axles, and other structures. The trailer skirt does not extend
forward all the way to the tires of the truck because of the connection between the truck and the
trailer that requires space to be present to accommodate turning of the truck relative to the trailer.
This gap may cause drag to be imparted onto the trailer during travel. Still further, due to the fact
that trailer skirts do not extend as far down in the vertical direction as structures on the truck,
such as fenders on the truck, air flow in these regions may negatively impact the trailer and create
additional drag. The presence of trailer skirts improves the acrodynamic properties of the tractor
trailer, but their presence still air flow generated during forward movement of the tractor trailer to
causc drag on the vehicle. Aerodynamic features upstream of the trailer skirt have a constant
kick out along their entire vertical length which does not address these different air flow patterns
relative to the trailer skirt. Additionally, aerodynamic features upstream of the trailer skirt have
designs that reduce localized drag at the tractor, but are not addressed towards the drag associated

with the trailer. As such, room for variation and improvement exists in the art.

SUMMARY OF THE INVENTION

An acrodynamic system for a truck is disclosed, comprising:

a fairing that is carried by the truck, wherein the fairing has an outer surface that is an air
flow surface across which air flows when the truck is moving forward, wherein the fairing has a
tailing end that has a first kick out, wherein the first kick out has a first kick out exit surface

oriented at a first angle with respect to the air flow surface, wherein the tailing end has a second
1
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kick out, whercin the sccond kick out has a sccond kick out cxit surface oricnted at a sccond
angle with respect to the air flow surface, wherein the first angle is different than the second
angle;

wherein the truck has a longitudinal axis, wherein the truck has a longitudinal direction, a
vertical direction and a lateral direction, wherein the air flow surface is located forward from the
tailing end in the longitudinal direction, wherein the first kick out is located higher than the
second kick out in the vertical direction, wherein the truck has wheels that roll on the ground,
wherein of the wheels that roll on the ground the first and second kick out are located in the
longitudinal direction farthest from a front truck wheel of the wheels that roll on the ground,
wherein the wheels that roll on the ground each have an axis, and wherein a portion of the fairing
is located at a height in the vertical direction from the ground that is the same as a height in the
vertical direction from the ground as at least one of the axes of the wheels that roll on the ground;

wherein the first angle and the second angle are pivoted about a vertical axis, the first
angle being greater than the second angle such that the air flow exiting the second kick out exit
surface is directed more outboard in the lateral direction than the air flow exiting the first kick
out exit surface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] A full and enabling disclosure of the present invention, including the best mode
thereof, directed to one of ordinary skill in the art, is set forth in the specification, which makes

reference to the appended figures, in which

[0004] Fig. 1 is a side view of the aerodynamic system with a truck and fairing.

[0005] Fig. 2 is a top view of the acrodynamic system of Fig. 1.

[0006] Fig. 3 is a perspective view of a fairing of the acrodynamic system.

[0007] Fig. 4 is a top view of Fig. 3.

[0008] Fig. 5 is a bottom view of Fig. 3

[0009] Fig. 6 is a front view of Fig. 3.

[0010] Fig. 7 is a perspective view of a fairing of the acrodynamic system in accordance

with one exemplary embodiment.

[0011] Fig. 8 is a top view of Fig. 7.

[0012] Fig. 9 is a bottom view of Fig. 7.

[0013] Fig. 10 is a front view of Fig. 7.

[0014] Fig. 11 is a perspective view of a fairing of the aerodynamic system in accordance

with a different exemplary embodiment.

[0015] Fig. 12 is a top view of Fig. 11.
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[0016] Fig. 13 is a bottom view of Fig. 11.
[0017] Fig. 14 is a front view of Fig. 11.
[0018] Fig. 15 is a perspective view of a fairing of the aerodynamic system in accordance

with yet another exemplary embodiment.

[0019] Fig. 16 is a top view of Fig. 15.

[0020] Fig. 17 is a bottom view of Fig. 15.

[0021] Fig. 18 is a front view of Fig. 15.

[0022] Fig. 19 is a perspective view of a fairing of the aerodynamic system in yet another
embodiment.

[0023] Fig. 20 is a top view of the fairing of Fig. 19.

[0024] Fig. 21 is a side view of the acrodynamic system in which the fairing is located

behind the front wheel and in front of the intermediate wheel of the truck.

[0025] Fig. 22 is a side view of the aerodynamic system that includes a skirt onto which
the fairing is incorporated.

[0026] Fig. 23 is a top view of a portion of the acrodynamic system of Fig. 22.

[0027] The use of identical or similar reference numerals in different figures denotes

1dentical or similar features.

DETAILED DESCRIPTION OF THE INVENTION

[0028] Reference will now be made in detail to embodiments of the invention, one or
more examples of which are illustrated in the drawings. Each example is provided by way of
explanation of the invention, and not meant as a limitation of the invention. For example, features
tllustrated or described as part of one embodiment can be used with another embodiment to yield
still a third embodiment. It is intended that the present invention include these and other
modifications and variations.

[0029] An aerodynamic system 10 is provided that includes a fairing 14 that is used to
direct the flow of air passing over the fairing 14 when a truck 12 is driven. The fairing 14 has a
geometry that causes a dual air flow pattern to be developed that interacts with a skirt 64 carried
by the truck 12. The air flow engaging the skirt 64 from the fairing 14 is in one direction or
pattern, and the air flow from the fairing 14 that flows under the skirt 64 is in a different pattern
or direction. The fairing 14 may be designed so that one portion of it creates a bigger kick out of
air flow than another portion of the fairing 14. By creating a dual zone air flow off of the fairing
14, the aerodynamic system 10 is optimized for interaction with the skirt 64 so that the truck 12
has better acrodynamic properties. The presence of the trailer skirt 64 requires less “kick out” of

air in front of the trailer skirt 64 in the longitudinal direction 36 by the fairing 14. However, the

3
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fairing 14 will extend lower in the vertical direction 38 than does the vertical extent of the trailer
skirt 64. This area will require a different amount of “kick out” because there is no trailer skirt
64 at this vertical height. A larger amount of air “kick out” is present at the lower vertical
position of the fairing 14. This larger “kick out” creates greater drag by the fairing 14, but it
results in aerodynamic gains at the back of the trailer 66 which more than compensates for the
aerodynamic losses at the truck 12 due to the greater fairing 14 kick out at its bottom. As such, a
dual air zone arrangement of the fairing 14 achieves acrodynamic properties that result in less
drag on the tractor trailer vehicle.

[0030] Fig. 1 shows the fairing 14 incorporated into a truck 12. The truck 12 has a
longitudinal axis 34 that extends in a longitudinal direction 36 of the truck 12, which is the
direction of travel forward of the truck 12 when driven in a straight line. The fairing 14 is
located rearward of a back tire wheel 44 of the truck 12 in the longitudinal direction 36. The
fairing 14 is forward of a skirt 64 of the acrodynamic system 10 that is attached to and located
under a trailer 66 of the tractor trailer truck 12. The fairing 14 is spaced from the skirt 64 in the
longitudinal direction 36 and does not engage the skirt 64. The skirt 64 does not extend in the
longitudinal direction 36 all the way to the truck 12 because the truck 12 turns in relation to the
frailer 66 and room to accommodate this turing is needed. The fairing 14 is located under the
trailer 66 in the vertical direction 38 of the truck 12. In addition to the back tire wheel 44, the
truck has a series of front truck wheels 54 and intermediate truck wheels 50. The intermediate
truck wheels 50 are located between the front truck wheels 54 and the back tire wheels 44 in the
longitudinal direction 36. The trailer 66 has a series of trailer wheels 68 that are attached to the
trailer 66 and are located rearward of the wheels 54, 50, 44 of the truck 12. The various wheels
44, 50, 54, 68 rest upon the ground 70.

[0031] Fig. 2 is a top view of the acrodynamic system 10 of Fig. 1 and shows a portion of
the components in hidden lines. The truck 12 has four intermediate truck wheels 50 and four
back tire wheels 44, but it is to be understood that in other exemplary embodiments other
amounts can be present. The fairing 14 is shown as being located completely under the trailer 66
so that no portion of the fairing 14 extends beyond the trailer 66 in the lateral direction 48. In
this regard, no portion of the fairing 14 is outboard of the trailer 66 in the lateral direction 48. In
other embodiments, all of the fairing 14 may be outboard from the trailer 66 in the lateral
direction 48, or some of the fairing 14 may be outboard while other portions inboard of the trailer
66 in the lateral direction 48. The fairing 14 has a width in the lateral direction 48, and the
fairing 14 is attached to a rear portion of the truck 12 by a mounting arm 72. The fairing 14 may

be attached to the mounting arm 72 through the use of bolts, welds, screws, snaps, or any other
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type of mechanical fastener. Although shown as being attached to the truck 12, in other
exemplary embodiments, the fairing 14 may be attached to the trailer 66.

[0032] Figs. 3-6 show the fairing 14 from Figs. 1 and 2 in various views. The outer
surface 16 of the fairing 14 is the portion of the fairing 14 that is oriented and faces outboard in
the lateral direction 48. The outer surface 16 defines an air flow surface 18 over which air flow
moves when the truck 12 is driven forward in the longitudinal direction 36. The air flow surface
18 may include various features, grooves, depressions, or projections on it and need not be a flat
surface in different exemplary embodiments. The fairing 14 has a tailing end 20 that is located
rearward from the air flow surface 18 in the longitudinal direction 36. The tailing end 20 may be
itegrally formed with the air flow surface 18 so that they are one integral piece, or these various
components 18, 20 can be made out of multiple picces that are attached to one another.  The
tailing end 20 extends in the longitudinal direction 36, and extends in the vertical direction 38
from a bottom terminal end 58 of the tailing end 20 to a top terminal end 62 of the tailing end 20.
The tailing end 20 likewise has a terminal end 56 that is the terminal end of the tailing end 20
opposite from the terminal end of the tailing end that engages the air flow surface 18. The
terminal end 56 may also be a terminal end of the fairing 14. The tailing end 20 is arranged so
that it has a different gcometry at one or more portions between the terminal ends 58, 62 so that
at least two different air flow patterns may be realized upon the air flowing off of the terminal
end 56 and leaving the fairing 14.

[0033] The tailing end 20 has a first kick out 22 and a second kick out 28. A transition
zone 40 extends between the first kick out 22 and the second kick out 28 and is also a portion of
the tailing end 20. The first kick out 22 engages and extends from the air flow surface 18 in the
longitudinal direction 36 to the terminal end 56 of the tailing end 20. The first kick out 22 can be
shaped and sized in any manner, but as shown in the embodiment in Figs. 3-6 has a flat surface
without any other features. The first kick out 22 has a first kick out exit surface 24 that is located
on the outer surface 16 and across which air flows. The first kick out exit surface 24 extends
over the entire outer surface 16 of the first kick out 22 as shown. Air flowing over the fairing 14
will first engage the air flow surface 18 and then flowing backwards in the longitudinal direction
36 will engage the first kick out exit surface 24 and then exit off of the first kick out exit surface
24 to exit the fairing 14.

[0034] The first kick out exit surface 24 is oriented at a first angle 26 to the air flow
surface 18. The first angle 26 is 175 degrees, but in other embodiments may be from 170 degrees
to 175 degrees. The first angle 26 may be at different degrees in yet other exemplary
embodiments. The first angle 26 causes the air flowing across and then off of the first kick out

exit surface 24 to flow outboard in the lateral direction 48. The first kick out exit surface 24 is
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located at the top of the fairing 14 in the vertical direction 38 and the top terminal end 62 is
located at the first kick out 22.

[0035] The second kick out 28 extends from the air flow surface 18 in the longitudinal
direction 36 to the terminal end 56. The second kick out 28 is located at the bottom of the tailing
end 20, and is at the bottom terminal end 58 of the tailing end 20 and extends upwards in the
vertical direction 38 therefrom. The second kick out 28 has a second kick out exit surface 30 that
extends across the entire outer surface of the second kick out 28. In other arangements, the
second kick out exit surface 30 may extend over less than the entire outer surface of the second
kick out 28. The second kick out exit surface 30 is oriented at a second angle 32 to the air flow
surface 18. As shown, the second angle 32 is 157 degrees. In other embodiments, the second
angle 32 may be from 157 degrees to 170 degrees. In yet other arrangements, the second angle
32 can be of a different degree. The second angle 32 is different from the first angle 26. Air
flow will travel across the air flow surface 18 and then onto the second kick out exit surface 30
and then off of the fairing 14. The second angle 32 will cause the air flow to exit at a different
angle and thus in a different direction and pattern than the air flow exiting the first kick out exit
surface 24. The first angle 26 is greater than the second angle 32, and the air flow exiting the
second kick out exit surface 30 will be directed more outboard in the lateral direction 48 than the
air flow exiting the first kick out exit surface 24. In this manner, two different patterns or
directions of air flow will be created by the fairing 14 so that their interaction or non-interaction
with the trailer skirt 64 can be enhanced to increase acrodynamic performance. The first kick out
22 is not as great because less kick out is required to get air flow to flow around the gap between
the fairing 14 and the trailer skirt 64. As such, some degree of kick out from the first kick out 22
is present in order to help bridge the gap between the truck 12 and the trailer skirt 64. A greater
amount of kick out is incorporated into the second kick out 28 because this lower area may not
have a trailer skirt 64 present to deflect flow downstream, and thus the second kick out 28 may
be arranged to deflect as much air as possible past the truck 12 and trailer 66.

[0036] The tailing end 20 includes both the first kick out 22 and the second kick out 28
along a portion of the length of the tailing end in the vertical direction 38. The first kick out 22
and second kick out 28 are scparated some distance from one another. A transition zone 40 is
present between the first and second kick outs 22, 28 and has a transition zone exit surface 42
that is oriented at a transition zone exit surface angle 60. The angle 60 can be different than the
first and second angles 26, 32 and may change in magnitude as it extends in the vertical direction
between the first and second kick outs 22, 28. The transition zone exit surface 42 extends across
the entire upper surface of the transition zone 40, but it is to be understood that in other

arrangements of the fairing 14 that the transition zone exit surface 42 is only present on a portion
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of the transition zone 40. In other exemplary embodiments, the transition zone 40 is not present,
and instead a space is present between the first kick out 22 and the second kick out 28. In yet
other arrangements, the first kick out 22 and second kick out 28 are next to and engage one
another and a transition zone 40 is not present.

[0037] The fairing 14 can be arranged in a variety of manners in accordance with other
exemplary embodiments of the acrodynamic system 10. Figs. 7-10 show one such embodiment
in which the first kick out exit surface 24 again covers the entire upper surface of the first kick
out 22, and in which the first kick out 22 extends along a length of the tailing end 20 in the
vertical direction 38. The second kick out 28 is located at the bottom of the tailing end 20 at the
bottom terminal end 58 and extends over an extremely small portion of the length of the tailing
end 20 in the vertical direction 38. In this regard, the second kick out 28 is at the very bottom
and can be thought of as being just the bottom edge of the tailing end 20. The second kick out
exit surface 30 is this very small portion or edge, and can cover the entire surface or edge of the
upper surface of the second kick out 28. The transition zone 40 extends a greater distance along
the trailing end 20 than either the first or second kick outs 22, 28. The first angle 26 and second
angle 32 are different from one another, and the transition zone exit surface angle 60 changes at a
constant rate from the second kick out exit surface 30 to its engagement with the first kick out
exit surface 24. The angle that the tailing end 20 takes in the transition zone 40 is a gradual angle
from the second kick out 28 to the first kick out 22 and the air flow pattern developed off of the
fairing 14 will be different depending upon the vertical location of the air exiting the fairing 14
along the terminal end 56.

[0038] An alternative arrangement of the acrodynamic system 10 is shown with reference
to Figs. 11-14 in which the first kick out 22 is located at the top of the tailing end 20 and extends
only a very small distance from the top terminal end 62 along the tailing end 20 in the vertical
direction 38. The second kick out 28 has a second kick out exit surface 30 along its entire upper
surface that extends along a length of the tailing end 20 in the vertical direction 38. The entire
second kick out exit surface 30 is oriented at a second angle 32 to the air flow surface 18. The
transition zone exit surface 42 is oriented at a transition zone exit surface angle 60 that changes
in magnitude at a gradual, constant rate from its junctions with the second kick out exit surface
30 and the first kick out exit surface 24. The terminal end 56 in the transition zone 40 is thus a
linear line. The arrangement of the fairing 14 in this exemplary embodiment is essentially the
opposite from the one previously described with respect to Figs. 7-10.

[0039] Another exemplary embodiment of the fairing 14 is shown in Figs. 15-18 in which
the fairing 14 is provided with first and second kick outs 22, 28 that are essentially similar to

those discussed previously with respect to Figs. 3-6. The transition zone 40 does not feature a

7

Date Regue/Date Received 2021-02-11



gradual change in transition zone exit surface angle 60, but instead is irregular in shape at the
terminal end 56. The transition zone exit surface angle 60 may be the same or different at
different locations on the transition zone exit surface 42, and the extent of the terminal end 56 in
the outboard direction in the transition zone 42 decrease then increase and then decreases in the
vertical direction 38 away from the second kick out 28. The transition zone 40 may thus be
irregular in shape in accordance with various exemplary embodiments and need not have the
same angle 60 along its entire transition zone exit surface 42, and need not have a linear shape at
the terminal end 56.

[0040] Figs. 19 and 20 show an alternative exemplary embodiment of the fairing 14 that
has a first kick out 22 and a second kick out 28 with a transition zone 40 between the first and
second kick outs 22, 28. The first kick out 22 has a first kick out exit surface 24 located ncar the
terminal end 56 that is planar. The first kick out 22 also has a concave surface 74 that extends
from the air flow surface 18 to the first kick out exit surface 24. This concave surface 74 is not at
the first angle 26, but the first kick out exit surface 24 is at the first angle 26 to the air flow
surface 18. As such, the first kick out 22 may include various features and differently shaped
surfaces so long it has a surface 24, that may or may not be planar, that is oriented at the first
angle 26. The second kick out 28 also has a concave surface 76 that engages the air flow surface
18 on one end and the second kick out exit surface 30 on the opposite end. The concave surface
76 is not at the second angle 32 to the air flow surface 18, but the second kick out exit surface 30
is in fact oriented at the seccond angle 32 to the air flow surface 18. In other embodiments, the
kick outs 22, 28 could have convex surfaces, ribs, grooves, or any other feature. The transition
zone 40 has a transition zone exit surface 42 oriented at a transition zone exit surface angle 60
that can change gradually from the second 28 to the first kick out 22. The transition zone 40 may
also have a concave surface feature, or may be flat in other versions. The transition zone 40 may
have a length in the vertical direction 38 that is the same as, less than, or greater than the lengths
of the first and second kick outs 22, 28 in the vertical direction 38. In a similar manner, the first
kick out 22 may have a length in the vertical direction 38 that is the same as, less than, or greater
than the length of the second kick out 28 in the vertical direction 38. The longitudinal lengths of
these members 22, 28 and 40 may be the same as or different from one another in other
exemplary embodiments.

[0041] The aerodynamic system 10 need not include the fairing 14 behind the back tire
wheel 44 in all embodiments. Fig. 21 shows an embodiment of the aecrodynamic system 10 in
which the fairing 14 is located rearward of the front truck wheel 54 but forward of both the
mtermediate truck wheel 50 and the back tire wheel 44 in the longitudinal direction 36. The

fairing 14 is proximate to the intermediate truck wheel 50 and is located directly in front of this
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wheel 50 in the longitudinal direction 36 so as to be located much closer to the intermediate truck
wheel 50 than the front truck wheel 54. The fairing 14 is spaced from the front truck wheel 54 in
the longitudinal direction 36 and is spaced a good distance from wheel 54 in the longitudinal
direction 36 so as to be located right next to the intermediate truck wheel 50. The fairing 14 can
be mounted onto the truck 12 by the mounting arm 74 or without the use of the mounting arm 74.
The fairing 14 can function in the same manners are previously described in which dual zones of
air flow leaving the fairing 14 can interact with portions of the truck 12, trailer 66 or trailer skirt
64 rearward of the fairing 14. The aerodynamic system 10 may be arranged so that no portion of
the fairing 14 is located rearward of the intermediate truck wheel 50 in the longitudinal direction
36.

[0042] The trailer skirt 64 must be placed higher relative to the ground 70 in the vertical
direction 38 than the fairing 14 due to the break over angle between the back tire wheel 44 and
the trailer wheels 68. In this regard, since the fairing 14 is close to the back tire wheel 44 or the
mtermediate truck wheel 50, the fairing 14 will not require as much ground clearance as the
trailer skirt 64 that is located between the much greater spaced wheels 44 and 68. Since objects
are more likely to hit the trailer skirt 64 when the truck 12 travels into a loading dock, over a
crest in a hill, out of a garage, etc. the trailer skirt 64 is located farther from the ground 70 than
the fairing 14. As the trailer skirt 64 cannot deflect air that is below the trailer skirt 64 in the
vertical direction 38, the fairing 14 may be used to deflect air at this vertical location.

[0043] The aerodynamic system 10 may be arranged so that the fairing 14 is configured
relative to the trailer skirt 64 to achieve desired air flow deflection. As stated, the fairing 14 may
be located lower than the trailer skirt 64 in the vertical direction 38 due to the break over angle,
and the vertical locations of features of the fairing 14 such as the first kickout 22 and second
kickout 28 may be oriented relative to the height of the trailer skirt 64 to achieve a desired air
flow dynamic. The trailer skirt 64 has a lowest vertical height 78 that is the closest distance from
the ground 70 to the trailer skirt 64. The second kick out 28 has an upper vertical height 80 that
is the highest point in the vertical direction 38 of the second kick out 28 from the ground 70. The
second kick out 28 is located below the trailer skirt 64 in the vertical direction 38 such that the
lowest vertical height 78 is greater than the upper vertical height 80. With this configuration the
second kick out 28 is used to direct air flow at these vertical heights as the trailer skirt 64 cannot
do so.

[0044] The transition zone 40 has an upper vertical height 82 that is the farthest point of
the transition zone 40 from the ground 70 in the vertical direction 38. The transition zone 40 is
located at the bottom of the trailer skirt 64 in the vertical direction 38. The upper vertical height

82 may be greater than, the same as, or less than the lowest vertical height 78. The first kick out
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22 can be designed to deflect air flow with the interaction of the trailer skirt 64 as these two
components may be at the same height in the vertical direction 38. The upper vertical height 84
is the highest location of the first kick out 22 from the ground 70, and the upper vertical height 84
is greater than the lowest vertical height 78. The lowest point of the first kick out 22 from the
ground 70 is at the upper vertical height 82, and this location is at or above the lowest vertical
height 78.

[0045] The acrodynamic system 10 may be arranged to include both the fairing 14 and
the trailer skirt 64, and the vertical locations of the first and second kick outs 22, 28 can be tied to
the vertical locations of the trailer skirt 64 so that they interact with the presence and non-
presence of the trailer skirt 64 in the vertical direction 38 to achieve a desired air flow. Although
described as having the vertical distances linked with respect to the fairing 14 shown in Fig. 21, it
is to be understood that any of the fairings 14 described in any of the included exemplary
embodiments can be linked to the trailer skirt 64 to achieve a desired air flow.

[0046] The first and second kick outs 22, 28 are located closer to the back tire wheel 44
and the intermediate truck wheel 50 in the longitudinal direction 36 than to the front truck wheel
54. Although the kick outs 22, 28 may be located forward of the intermediate truck wheel 50 in
the longitudinal direction 36, they are located proximate to the intermediate truck wheel 50 and
more distant to the front truck wheel 54. The fairing 14 may be configured so that it is not
immediately proximate to the front truck wheel 54. In instances where the truck 12 does not
have an intermediate truck wheel 50, the kick outs 22, 28 are located closer to the back tire wheel
44 in the longitudinal direction 36 than they are to the front truck wheel 54.

[0047] Another version of the acrodynamic system 10 is shown with reference to Figs. 22
and 23 in which the aerodynamic system 10 includes a truck skirt 46 that is located outboard
from the intermediate truck wheel 50 and the back tire wheel 44 in the lateral direction 48. The
truck skirt 46 covers the wheels 44, 50 and increases acrodynamic properties of the tractor trailer
truck 12. The truck skirt 46 is located above the ground 70 in the vertical direction 38 and thus
does not completely cover the wheels 44, 50 in all instances but instead leaves some of them
exposed from the side. The truck skirt 46 can mount to the truck 12 via a mounting arm 72 or
from any other mechanism. The truck skirt 46 extends forward of the intermediate truck wheel
50 but does not extend all the way to the front truck wheel 54 in the longitudinal direction 36. In
other exemplary embodiments, the truck skirt 46 could in fact extend all the way to the front
truck wheel 54 and cover the front truck wheel 54.

[0048] The fairing 14 is incorporated into the truck skirt 46 so that it is located on the rear
portion of the truck skirt 46. The fairing 14 can be integrally formed with the truck skirt 46, or
may be a separate component that is attached to the truck skirt or is located adjacent to the truck
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skirt 46. The truck skirt 46 has a truck skirt surface 52 that is oriented outboard in the lateral
direction 48. Air flow may flow over the truck skirt surface 52 to the air flow surface 18 of the
fairing 14. There may be no discontinuities between the surfaces 52, 18 so that they are at the
same location in the lateral direction 48. The air flow surface 18 may be located outboard from
the back tire wheel 44 and forward from the back edge of the back tire wheel 44 so that the
fairing 14 is not located completely rearward of the back tire wheel 44 in the longitudinal
direction 36. The fairing 14 may feature the first and second kick outs 22, 28 as previously
described. Air flow over the air flow surface 18 can engage the first and second kick outs 22, 28
and exit the fairing 14 in dual zones. The fairing 14 can be spaced from the trailer skirt 64 in the
longitudinal direction 36.

[0049] Greater acrodynamic properties are achieved through the use of the truck skirt 46,
but the presence of the truck skirt 46 adds weight to the truck 12 and covers the wheels 44, 50
and thus adds complexity and maintenance issues because the truck skirt 46 must be removed
every time the wheels 44, 50 are serviced. The removal of the truck skirt 46 while maintaining
the fairing 14 results in a compromise in that maintenance issues are improved and acrodynamic
properties are maintained.

[0050] In some embodiments, the bottom of the trailer skirt 64 1s at a certain location in
the vertical direction 38 from the ground 70. The second kick out 28 is at the bottom of the
tailing end 20 and extends upwards in the vertical direction 38 to the same location in the vertical
direction 38 from the ground 70 as the bottom of the trailer skirt 64. Here, the second kick out 28
is thus positioned vertically below any portion of the trailer skirt 64. The first kick out 22 is
located in the vertical direction 38 at the same height as the trailer skirt 64. In other
arrangements, the vertical heights of the first kick out 22 and second kick out 28 with respect to
the vertical height of the trailer skirt 64 are not as previously discussed but are instead different.
These vertical relationships can be as previously described, and it is to be understood that they
may be present of desired in all embodiments of the acrodynamic system 10 that feature a skirt
64.

[0051] The first angle 26, second angle 32, and transition zone exit surface angle 60 can
be the angles of the various surfaces 24, 30, 42 with respect to the air flow surface 18 or with
respect to the longitudinal axis 34. If the air flow surface 18 is parallel to, or has a surface
normal that is perpendicular to, the longitudinal axis 34 then the angles 26, 32, 60 may also be
measured with respect to either the axis 34 or the surface 18. The aecrodynamic system 10 has
been described with respect to a fairing 14 and trailer skirt 64 that are located on the left side of
the truck 12 and trailer 66. However, it is to be understood that the aerodynamic system 10 can

likewise include a fairing 14 and trailer skirt 64 located on the right side of the truck 12 and
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trailer 66 in addition to the left side. The fairing 14 can be arranged in a similar manner as
described herein, and it is to be understood that the description with respect to use on the left side
is simply for convenience and that a pair of fairings 14 and associated components of the
aerodynamic system 10 are present in other arrangements.

[0052] The fairing 14 is located generally at the height of the wheels 44, 50, and 54. The
front truck wheel 54 has an axis 86 about which it rotates, and the intermediate truck wheel 50
has an axis 88 about which it rotates. Likewise, the back tire wheel 44 has an axis 90 about
which it rotates. At least one of the axes 86, 88, 90 is located at a height in the vertical direction
38 from the ground 70 that is common to some portion of the fairing 14. In this regard, at least
one of the axes 86, 88, 90 does not extend a greater distance in the vertical direction 38 from the
ground 70 than the fairing 14, and the fairing 14 includes portions that are at or below at least one
of the axes 86, 88, 90.

[0053] While the present subject matter has been described in detail with respect to
specific embodiments and methods thereof, it will be appreciated that those skilled in the art,
upon attaining an understanding of the foregoing may readily produce alterations to, variations
of, and equivalents to such embodiments. Accordingly, the scope of the present disclosure is by
way ol example rather than by way of Iimitation, and the subject disclosure does not preclude
inclusion of such modifications, variations and/or additions to the present subject matter as would

be readily apparent to one of ordinary skill in the art.
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WHAT IS CLAIMED IS:

1. An aerodynamic system for a truck, comprising:

a fairing that is carricd by the truck, wherein the fairing has an outcr surfacc that is an air
flow surface across which air flows when the truck is moving forward, wherein the fairing has a
tailing end that has a first kick out, wherein the first kick out has a first kick out exit surface
oriented at a first angle with respect to the air flow surface, wherein the tailing end has a second
kick out, wherein the second kick out has a second kick out exit surface oriented at a second
angle with respect to the air flow surface, wherein the first angle is different than the second
angle;

wherein the truck has a longitudinal axis, wherein the truck has a longitudinal direction, a
vertical direction and a lateral direction, wherein the air flow surface is located forward from the
tailing end in the longitudinal direction, wherein the first kick out is located higher than the
second kick out in the vertical direction, wherein the truck has wheels that roll on the ground,
wherein of the wheels that roll on the ground the first and second kick out are located in the
longitudinal direction farthest from a front truck wheel of the wheels that roll on the ground,
wherein the wheels that roll on the ground each have an axis, and wherein a portion of the fairing
is located at a height in the vertical direction from the ground that is the same as a height in the
vertical direction from the ground as at least one of the axes of the wheels that roll on the ground;

wherein the first angle and the second angle are pivoted about a vertical axis, the first
angle being greater than the second angle such that the air flow exiting the second kick out exit
surface is directed more outboard in the lateral direction than the air flow exiting the first kick

out exit surface.

2. The acrodynamic system as set forth in claim 1, further comprising a trailer skirt that is
attached to a trailer that is attached to the truck, wherein the trailer skirt is located completely
rearward of the fairing in the longitudinal direction, wherein the trailer skirt has a lowest vertical
height that is the distance in the vertical direction from the ground to the closest portion of the

trailer skirt.

3. The aerodynamic system as set forth in claim 2, wherein the entire first kick out has a
height from the ground in the vertical direction that is at least the same height or higher as the
lowest vertical height of the trailer skirt, and wherein the entire second kick out has a height from
the ground in the vertical direction that is at least the same height or lower as the lowest vertical

height of the trailer skirt.
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4. The acrodynamic systcm as sct forth in any onc of claims 2 and 3, whercin the tailing end
has a transition zone, wherein the transition zone has a transition zone exit surface that extends in
the vertical direction between the first kick out exit surface and the second kick out exit surface,
wherein the transition zone is located in the vertical direction from the ground at a height that is

at the trailer skirt that is at the lowest vertical height.

5. The acrodynamic system as set forth in any one of claims 1-3, wherein the tailing end has
a transition zone, wherein the transition zone has a transition zone exit surface that extends in the

vertical direction between the first kick out exit surface and the second kick out exit surface.

6. The aerodynamic system as set forth in claim 5, wherein the second kick out exit surface
is located at a bottom terminal end of the tailing end, wherein the transition zone exit surface is
oriented at a transition zone exit surface angle to the air flow surface that changes at a constant
rate in the vertical direction from the second kick out exit surface to the first kick out exit
surface.

7. The aerodynamic system as set forth in any one of claims 5 and 6, wherein the first kick
out exit surface is located at a top terminal end of the tailing end, wherein the transition zone exit
surface is oriented at the transition zone exit surface angle to the air flow surface that changes at
a constant rate in the vertical direction from the first kick out exit surface to the second kick out

exit surface.

8. The aerodynamic system as set forth in claim 5, wherein the second kick out exit surface
is located at the bottom terminal end of the tailing end, wherein the transition zone exit surface is
oriented at the transition zone exit surface angle to the air flow surface that is different at
different locations in the vertical direction from the second kick out exit surface to the first kick

out exit surface.

9. The acrodynamic system as sct forth in any one of claims 1 to 8, wherein the first angle is
from 170 degrees to 175 degrees, and wherein the second angle is from 157 degrees to 170

degrees.

10.  The aerodynamic system as set forth in any one of claims 1-9, wherein the outer surface
and the tailing end are both completely located rearward of a back tire wheel of the truck in the

longitudinal direction.

11.  The aecrodynamic system as set forth in any one of claims 1-10, further comprising a truck

skirt that is located outboard from an intermediate truck wheel and a back truck wheel of the
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truck in the latcral dircction of the truck, whercin the truck skirt partially covers the intermediate
truck wheel and the back truck wheel, wherein the fairing is located rearward of the truck skirt in
the longitudinal direction, wherein the truck skirt has a truck skirt surface that is integrally

formed with the air flow surface of the fairing.

12.  The acrodynamic system as set forth in any one of claims 1-9, wherein the outer surface
and the tailing end are both completely located rearward of the front truck wheel of the truck in
the longitudinal direction, and wherein the outer surface and the tailing end arc both completely

located forward of an intermediate truck wheel of the truck in the longitudinal direction.

13.  The aerodynamic system as set forth in any one of claims 1-12, wherein the first kick out
exit surface extends from the air flow surface to a terminal end of the tailing end, wherein the
first kick out exit surface is oriented at the first angle all the way from the air flow surface to the
terminal end of the fairing, wherein the second kick out exit surface extends from the air flow
surface to the terminal end of the tailing end, wherein the second kick out exit surface is oriented

at the second angle all the way from the air flow surface to the terminal end of the fairing.

14.  The aerodynamic system as set forth in any one of claims 1-13, wherein the air flow

surface is parallel to the longitudinal axis.
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