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A cover for an air conditioning system includes a fluid inlet port adapted to permit fluid located outside the interior space to enter
through a wall of the cover and into a first interior space portion of the cover. The cover further includes a fluid outlet port adapted
to permit fluid located inside the second interior space portion to exit through the wall to a location outside the interior space. The
cover may be Integrated as part of a vehicle wherein a fluid inlet port of the cover can be placed In fluid communication with an air
Inlet of a first evaporator fan and an air inlet of a second evaporator fan and a fluid outlet port of the cover can be placed in fluid
communication with an air outlet of the second evaporator fan. Methods also include retrofitting a vehicle comprising the steps of
removing a first cover from a support surface and mounting a second cover to the support surface.
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ABSTRACT OF THE DISCLOSURE

A cover for an air conditioning system includes a fluid inlet port adapted to
permit fluid located outside the interior space to enter through a wall of the cover and
into a first interior space portion of the cover. The cover further includes a fluid outlet
port adapted to permit fluid located inside the second interior space portion to exit
through the wall to a location outside the interior space. The cover may be integrated
as part of a vehicle wherein a fluid inlet port of the cover can be placed in fluid
communication with an air inlet of a first evaporator fan and an air iniet of a second
evaporator fan and a fluid outlet port of the cover can be placed in fluid
communication with an air outlet of the second evaporator fan. Methods also include
retrofitting a vehicle comprising the steps of removing a first cover from a support

surface and mounting a second cover to the support surface.
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COVER FOR AN AIR CONDITIONING SYSTEM AND METHODS

FIELD OF THE INVENTION
[0002] The present invention is directed in general to a cover for an air
conditioning system, and is more particuiarly directed to a cover for an air conditioner

that is adapted to accommodate a first and second air conditioning system.

- BACKGROUND OF THE INVENTION

0003] Conventional trucks frequently include a driver cab with a driver
compartment and a sleeper cab with a sleeper compartment. It is also known {0
provide an air conditioning system that directs conditioned air into the driver
compartment. The conventional air conditioning system is adapted to draw a retum
air stream from the sleeper compartment of the truck. FIGS. 1-3 depict a
conventional cover 10 typically used in the sleeper compartment that is adapted to
provide an inlet port for the return air stream. The cover 10 comprises a body 12
including a wall 14 defining an undivided interior space 16. The wall 14 includes a
peripheral edge 18 defining an opening 20 to the undivided interior space 16.

[0004] The cover 10 is adapted to be mounted to a mounting surface 32
including an opening 34 to facilitate communication with the returmn air stream of the

air conditioning system in use. Since the interior space 16 is undivided, the cover 10
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may be located in a variety of positions relative to the support surface 32 so long as
the footprint defined by the peripheral edge 18 is located over the mounting surface
opening 34.

[0005] The conventional cover 10 also includes a first storage pocket 22 and a
second storage pocket 28 that may be used to store miscellaneous items. As further
illustrated in FIGS. 2 and 3, the first storage pocket 22 includes an electrical socket
24 that includes electrical wires 26 adapted to be threaded through the support
surface opening 34 for connection to a power source. The conventional cover 20
includes a fluid inlet port 30 but provides no provision for a fluid outlet port. It would
be desirable to provide an improved cover including both fluid inlet and fluid outlet
ports to provide a return air intake as well as an outlet port for conditioned air.

[0006] Moreover, the vehicle may not be configured to readily provide heating,
ventilating, and air conditioning (HVAC) when parked. Specifically, it Is to be
appreciated that such vehicles may not provide for a desired air handling (e.g., air
conditioning) of the sleeper compartment when the vehicles are not being driven. For
example, if the vehicle is parked and conditioned air is desired, the engine of the
vehicle, which drives the associated engine driven air-conditioning unit, may need to
be operated. Therefore, powering the air conditioner with an engine can result in air
pollution, sound pollution, and engine wear concerns. As such, there is a need to
address issues concerning air conditioning which can be used when the vehicle is

stationary.

SUMMARY OF THE INVENTION
[0007] In accordance with one aspect, the present invention prbvides a cover

for an air conditioning system. The cover includes a body with a wall defining an
2
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interior space. The wall includes a peripheral edge defining an opening to the interior
space. The cover further includes a divider separating the interior space into a first
interior space portion and a second interior space portion and separating the opening
into a first area in communication with the first interior space portion and a second
area In communication with the second interior space portion. The divider includes a
divider edge, wherein the divider edge and a first portion of the peripheral edge define
the first area of the opening and the divider edge and a second portion of the
peripheral edge define the second area of the opening. The divider edge and the first
and second portions of the peripheral edge are adapted to substantially extend
adjacent a substantially planar mounting surface. The cover further includes a fluid
inlet port in fluid communication with the first interior space portion and adapted to
permit fluid located outside the interior space to enter through the wall and into the
first interior space portion. The cover further includes a fluid outlet port in fluid
communication with the second interior space portion and adapted to permit fluid
located inside the second interior space portion to exit through the wall to a location
outside the interior space.
BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The foregoing and other features and advantages of the present
invention will become apparent to those skilled in the art to which the present
invention relates upon reading the following description with reference to the
accompanying drawings, in which:

[0009] FIG. 1 1s a front elevational view of a conventional cover:

[0010] FIG. 2 i1s a top plan view of the conventional cover of FIG. 1;

[0011] FIG. 3 is a sectional view of the conventional cover along line 3-3 of

FIG. 2;
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[0012] FIG. 4 is a front elevational view of an exemplary vehicle including a
cover in accordance with the present invention with portions of the vehicle shown
broken away and certain elements shown in schematic form for clarity;

[0013] FIG. 5 is a front elevational view of a cover in accordance with an
exemplary embodiment of the present invention;

[0014] FIG. 6 1s a left side elevational view of the cover of FIG. 5;

[0015] FIG. 7 is a lower perspective view of the body of the cover of FIG. 5;

[0016] FIG. 8 1s an upper perspective view of the cover of FIG. 5; and

[0017] FIG. 9 is a sectional view of the cover along line 9-9 of FIG. 8, wherein
the cover is illustrated in a mounted position with respect 10 a support surface and
with a schematic arrangement of a first and second evaporator fan from a first and

second air conditioning systems with respect to the cover are shown.

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS

[0018] Certain terminology is used herein for convenience only and is not to
be taken as a limitation on the present invention. Further, in the drawings, the same
reference numerals are employed for designating the same elements, and in order to
clearly and concisely illustrate the present invention, certain features may be shown
In somewhat schematic form.

[0019] FIG. 4 depicts a vehicle 100 with portions broken away to depict
features of an exemplary embodiment of the present invention. Further elements of
the vehicle are shown in schematic form for clarity. The exemplary vehicle 100 can
include interior compartments for distinct air conditioning systems. As shown, the
vehicle 100 includes an interior area 102 with a driver compartment 104 and a

sleeper compartment 106. In particular embodiments, the vehicle 100 might
4
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comprise a truck with a driver cab 103 including the driver compartment 104 and a
sleeper cab 105 including the sleeper compartment 106. A wide range of vehicles, in
addition to trucks, might comprise driver and sleeper compartments. For example, a
vehicle might comprise a recreational vehicle wherein the driver compartment
comprises the front seat area of the recreational vehicle and the sieeper compartment
comprises a rear living area of the recreational vehicle. Vehicles might also comprise
an automobile where the driver compartment comprises the front seat area and the
sleeper compartment comprises a rear seat or rear area of the automobile. Other
vehicles including a driver compartment and one or more additional compartments
might also incorporate concepts of the present invention.

-[0020] The vehicle 100 can include a first air conditioning system that can
comprise a wide variety of systems. As shown in FIGS. 4 and 9, the first air
conditioning system 108 comprises conventional components, such as an evaporator
fan 110 including an air inlet 112 and an air outlet 114. The first air conditioning
system 108 is adapted to condition (e.g., heat or cool) one or more air return streams
such as a first air return stream 118 from the sleeper compartment 106 and a second
air return stream 120 from the driver compartment 104. As shown, the conditioned
air 116 is directed into the driver compartment 104. In embodiments where a closure
(e.g., door, drapes, etc.) segregates the driver compartment 104 from the sleeper
compartment 106, the first air conditioning system 108 might only or substantially be
adapted to condition air in the driver compartment 104. In other examples, the first
air conditioning system 108 might condition air in the sleeper compartment 106 in
addition to the driver compartment 104. For instance, in the absence of a closure

between the driver compartment 104 and sleeper compartment 106, conditioned air
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116 may diffuse into the sleeper compartment 106 or there might be significant heat
transfer between the sieeper compartment 106 and driver compartment 104.

[0021] The vehicle further includes an engine adapted to power a ground
engaging wheel and the first air conditioning system. For example, as shown in
partial schematic layout in FIG. 4, the exemplary vehicle 100 includes three pairs of
ground engaging wheels 122 and an engine 124 adapted to power the first air
conditioning system 108 and at least one of the ground engaging wheels 122. In
additional embodiments, the vehicie 100 might power one or more pairs of the ground
engaging wheels 122. While the illustrated engine 124 i1s adapted to power at least
one wheel of a vehicle including six ground engaging wheels 122, aspects of the
present invention may be employed with an engine that is adapted to power at least
one wheel of a vehicle including one or more ground engaging wheels.

[0022] When traveling, the engine 124 is running to power the ground
engaging wheels 122 and can also simultaneously power the first air conditioning
system 108. In a parked condition, the vehicle engine 124 is not needed to power the
ground engaging wheels 122 but must remain running for coﬁtinued operation of the
first air conditioning system 108. Idie running of a vehicle engine when the vehicle is
parked can cause excessive wear and tear and can require undue fuel consumption
that can present an environmental concern.

[0023] In order to provide comfort in the sleeper compartment 106, a second
air conditioning system 130 is provided that, in certain embodiments, does not
necessarily rely on the vehicle engine 124 for power. Accordingly, air in the sleeper
compartment 106 may be conditioned without excessive fuel consumption and wear

and tear of the vehicle engine 124 used to power the ground engaging wheels 122.
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[0024] As shown in schematic form in FIGS. 4 and 9, in particular exemplary
embodiments, the second air conditioning system 130 can be designhed such that it is
distinct from the first air conditioning system 108 in that the air conditioning systems
do not include common parts. Therefore, in exemplary embodiments, no component
of the first air conditioning system 108 is used to operate the second air conditioning
system 130. Providing distinct air conditioning systems simplifies retrofit of existing
vehicles to add a second air condifioning system for conditioning air at least in a
sleeper compartment of the vehicle. Although not shown, the concepts of the present
invention may also be employed with a second air conditioning system that is not
distinct from a first air conditioning system.

[0025] In tfurther exemplary embodiments, the second air conditioning system
130 can be designed such that it operates independently of the first air conditioning
system 108. Therefore, the second air conditioning system 130 can be designed
such that it functions without any input or assistance from the first air conditioning
system 108. Independent operation of the air conditioning systems allows the second
air conditioning system 130 to operate whether or not any part of the first air
conditioning system 108 is functioning. In certain applications, independent operation
provides advantages because one air conditioning system can be used without
operating the other air conditioning system, thereby reducing power consumption and
wear of components. Although not shown, the concepts of the present invention may
also be employed with a second air conditioning system that does not operate
independently from a first air conditioning system.

[0026] As shown schematically in FIGS. 4 and 9, the second air conditioning
system 130 is adapted to direct air into the sleeper compartment 106. In applications

where a closure (e.g., door, drapes, etc.) segregates the driver compartment 104
7
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from the sleeper compartment 106, the second air conditioning system 130 might only
condition air in the sleeper compartment 106. In other examples, the second air
conditioning system 130 might condition air in the driver compartment 104 in addition
to the sleeper compartment 106. For example, in the absence of a closure,
conditioned air may diffuse into the driver compartment 104 or might cause heat
transfer between the driver compartment 104 and sleeper compartment 106.

[0027] The second air conditioning system 130 can include a single assembly
with at least one or all components mounted within or outside the interior area 102 of
the vehicle 100. Although not necessary to practice the concepts of the present
iInvention, it is also possible to provide a second air conditioning system including with
certain components mounted outside the sleeper compartment and the remaining
components mounted inside the sleeper compartment. For example, as shown in
FIG. 4, the second air conditioning system 130 can include an exterior assembly 132
and an interior assembly 140. The exterior assembly 132 can be mounted to a
location outside the interior area 102 of the vehicie 100. For example, as shown in
FI1G. 1, the exterior assembly 132 can be mounted to a rear side of the sleeper cab
105. Although not shown, further embodiments might include an exterior assembly
132 mounted to another side surface, a top surface or a bottom surface of the sleeper
cab 105 or might be mounted at another location outside the interior area 102 of the
vehicle 100. If provided, the exterior assembly 132 can comprise an auxiliary
condenser coil assembly 134 and an auxiliary condenser fan 136. One or more offset
brackets 138 may be provided to mount the auxiliary condenser coil assembly 134
and the auxiliary condenser fan 136 to a support surface. Still further, the interior
assembly 140, if provided, can be mounted within driver compartment 104 or the

sleeper compartment 106 of the interior area 102 of the vehicie 100. In one particular
8
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embodiment, the interior assembly 140 might be mounted underneath a bed located
in the sleeper compartment 106. Certain elements of an exemplary interior assembly
140 are shown in schematic form in FIGS. 4 and 9. The interior assembly 140
includes an auxiliary compressor, an auxiliary evaporator coil and second evaporator
fan 142. The second evaporator fan 142 includes an air inlet 144 adapted to receive
air from an air return stream 146 and an air outlet 148 designed to deliver conditioned
air 150 to the sleeper compartment 106.

[0028] in order to simplify installation, the interior and/or exterior assembly
can comprise low loss quick connect inlet and outlet ports and low loss quick connect
inlet and outlet lines. For example, a first low loss quick connect line can operably
connect the iow loss quick connect inlet port of the exterior assembly 130 with the low
loss quick connect outlet port of the interior assembly 140. Similarly, the second low
loss quick connect line can operably connect the low loss quick connect inlet port of
the interior assembly 140 with the low loss quick connect outlet port of the exterior
assembly 130.

[0029] Installation of the second air conditioning system 30 may be
further simplified by providing the exterior and interior assembly as a kit with
respective condenser and evaporator coils including precharged refrigerant fluid.
Precharging the coils with refrigerant fluid reduces instaliation time and possibie
environmental spills during installation procedures. Prior to instaliation, the second
air conditioning system may also be tested and optimized without requiring
discharge of refrigerant material that might otherwise be necessary in applications
that do not include precharged coils. Discharge of refrigerant material also requires

additional preparation time and increases the likelihood of inadvertent leakage to

the environment.
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[0030] An exemplary cover 160 in accordance with the present invention is
llustrated in FIGS. 4-9. As shown in FIG. 7, the cover 160 includes a body 162 with a
wall 164 defining an interior space 166. The wall includes a peripheral edge 170
defining an opening 168 to the interior space 166. The peripheral edge can comprise
an end of the wall having a thickness approximately equal to the wall thickness. As
shown, the peripheral edge may also comprise an outwardly extending lip including
one or more openings 171 adapted to facilitate attachment of the cover 160 to a
mounting surface of the vehicle 100. In exemplary embodiments, the peripheral edge
170 is adapted to substantially extend adjacent a substantially planar mounting
surface 176. The body 162 can comprise a wide range of materials such as plastics
(e.g., thermoplastics), composites, metal (e.g., aluminum, steel, etc.) or the like. For
example, the outer shell of the body 162 can be vacuum formed from a thermoplastic
material.

[0031] As further illustrated, the body 162 of the cover 160 might comprise a
divider 172 designed to separate the interior space 166 into a first interior space
portion 166a and a second interior space portion 166b. The divider 172 can also be
designed to separate the opening 168 Into a first area 168a in communication with the
first interior space portion 166a and a second area 168b in communication with the
second interior space portion 166b. For example, as shown in FIG. 9, separating the
Interior space 166 and the opening 168 with a divider may facilitate in at least partially
preventing or inhibiting fluid communication between the first interior space portion
166a and the second interior space portion 166b. In the illustrated embodiment, the
divider 172 includes a diver edge 174, wherein the divider edge 174 and a first portion
170a of the peripheral edge 170 define the first area 168a of the opening 168. The

divider edge 174 and a second portion 170b of the peripheral edge 170 define the
10
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second area 168b of the opening 168. The divider edge 172 and the first and second
portions 170a, 170b of the peripheral edge 170 are adapted to substantially extend
adjacent the substantially planar mounting surface 176. This arrangement between
the divider edge and the first and section portions of the peripheral edge helps
prevent leakage at the interface between the mounting surface and the cover body,
thereby at least partially preventing or inhibiting fluid communication between the
interior space portions. Moreover, providing a gasket between the divider 172 and
the mounting surface 176 may facilitate in at ieast substantially preventing or
iInhibiting fluid communication between the first and second space portions.

[0032] The cover 160 further includes a fluid inlet port 184 in fluid
communication with the first interior space portion 166a. The fluid inlet port 184 is
adapted to permit fluid located outside the interior space 166 to enter through the wall
164 and into the first interior space portion 166a. The fiuid inlet port can comprise a
wide variety of structures and components. For example, the fluid iniet port might
comprise a device, such as plurality of rotatable vanes, adapted to regulate the fluid
intake rate. In further embodiments, the fluid inlet port might simply comprise one or
more openings through the wall of the body. For instance, as shown in FIGS. 7 and
9, the fluid inlet port 184 comprises a plurality of elongated parallel openings
extending along a iength of the first interior space portion 166a.

[0033] The cover 160 further includes a fluid outlet port 182 in fiuid
communication with the second interior space portion 166b. The fluid outlet port 182
Is adapted to permit fluid located inside the second interior space portion 166b to exit
through the wall 164 to a location outside the interior space 166. The fluid outiet port

can also comprise various structures and/or components. For example, the fluid

outlet port might simply comprise one or more openings through the wall of the body.
11
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The fluid outlet ports might also comprise one or more diffusing devices mounted
within one or more openings defined in the wall 164. For example, as illustrated in
FIGS. 5, 8 and 9, the fluid outlet port 182 comprises a plurality of diffusing devices
that are each mounted in a respective one of a plurality of openings in the wall 164.
The diffusing devices may facilitate air distribution from the second interior space
portion 166Db.

[0034] The fluid inlet and outlet port might also be provided at various
locations to enhance functionality of the cover. The wall 164 of the cover 160 can
iInclude one or more wall portions to accommodated the fluid inlet and outlet ports. In
the particular illustrated embodiment, the wall 164 includes a first wall portion 164a
and a second wall portion 164b opposed from the first wall portion wherein the interior
space 166 1s substantially defined between the first and second wall portions. In
exemplary embodiments, the fluid outlet port is located at least partially or entirely on
the one of the first and second wall portions while the fluid inlet port is located at least
partially or entirely on the other of the first and second wall portions. For example, as
shown in FIGS. 5 and 7-9, the fluid outlet port 182 includes at least one port located
on the first wall portion 164a that is adapted to permit fluid located inside the second
interior space portion 166b to exit through the first wall portion 164a to a location
outside the interior space 166. The fluid inlet port 184 can be located on the second
wall portion 164b and can be adapted to permit fluid located outside the interior space
166 to enter through the second wall portion 164b and into the first interior space
portion 166a. Providing portions of the fluid outiet and inlet ports on opposite walls of
the cover can be beneficial to discourage fluid feedback into the fluid inlet port shortly
after being disbursed from the fluid outiet port. Moreover, in certain applications, the

cover may be mounted directly adjacent a bed in the sleeper compartment 106 with
12
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the first wall portion 164a generally facing the bed while the second wall portion 164b
generally faces away from the bed. Mounting the cover in this manner positions the
fluid outlet port 182 at least partially adjacent the bed to provide conditioned air
toward the bed portion. Moreover, locating the fluid outlet port 182 adjacent the bed
might tend to blow away adjacent bed sheets while the fluid inlet port 184 is located
on an opposite side to minimize potential contact with sheets that can block the fiuid
Iniet port with a vacuum-seal therebetween.

[0035] As further illustrated, the wall 164 can include a third wall portion 164c
extending between the first wall portion 164a and the second wall portion 164b. Itis
contemplated that the fluid inlet or outlet port might, in addition or alternatively, be
located on the third wall portion 164c. As shown, the fluid outlet port 182 comprises a
plurality of fluid outiet ports wherein a least one of the piurality of fluid outlet ports is
adapted to permit fluid located inside the second interior space portion 166b to exit
through the first wall portion 164a to a location outside the interior space 166 and
wherein at least another of the plurality of fluid outlet ports is adapted to permit fiuid
located inside the second interior space portion 166b to exit through the third wall
portion 164c to a location outside the interior space. Providing the fluid outlet port
182 at the third wall portion 164c may facilitate directing air upward and into a central
portion of the sleeper compartment 106. As shown in FIG. 6, the third wall portion
164c may also be inclined with respect to the first and second wall portions 164a,
164b to further facilitate directing air upward and into a central portion of the sieeper
compartment 106.

[0036] The cover 160 can also include an optional digital control panel 190
mounted with respect to the body 162. The digital control panel may be adapted to

control functions of the second air conditioning system 130 and can reduce time and
13
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Installation costs of mounting a control panel separate from the cover 160. The digital
control panel 190 includes at least one wire 192 operably connected to a location of
the control panel and extending through the wall 164 and into the first interior space
portion 166a. The wires 192 associated with the digital control panel 190 may also be
threaded through an inlet aperture 180 of the mounting surface 176 as shown in FIG.
9. Therefore, an existing aperture (e.g., the inlet aperture) in the mounting surface
may be used, thereby eliminating the need to cut a separate aperture to receive the
control panel wires. Moreover, providing the cover 160 with the control panel 190
may allow a user to quickly locate the controls for the second air conditioning system.
For example, in the dark, an individual in the sleeper compartment 106 can locate the
fluid outlet port 182 of the cover 160 by sensing the source of the conditioned air
stream being disbursed from the fluid outlet port 182. Once the cover 160 is located,
the individual can quickly locate the digital control panel 190 that is also associated
with the cover 160.

[0037] The cover 160 can also include one or more optional pockets adapted
to function as a cup holder and/or adapted to contain miscellaneous items. The one
or more pockets may alternatively function as a cigarette ash container or other waste
container. As shown in FIGS. 5, 8 and 9, the cover includes a single pocket 200 but
alternative embodjments might include a plurality of pockets with the same shape or
alternative shapes to facilitate the intended function of each individual pocket. At
least one pocket, if provided, might be provided with an electrical socket 210. The
electrical socket 210 may include a cigarette lighter that can be removed to provide a
power source for other electrical devices. The electrical socket 210 is mounted with
respect to the body 162 with at least one wire 212 operably connected to a location of

the electrical socket 210 and extending through the wall 164 and into the first interior
14
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space portion 166a. The wires 212 of the electrical socket 210 may also be threaded
through the inlet aperture 180 of the mounting surface 176 as shown in FIG. 9. As
with the digital control panel, an existing aperture (e.g., the inlet aperture) may be
used, thereby eliminating the need to cut a separate aperture to receive the wires for
mounting an electrical socket separate from the cover. Moreover, providing the
electrical socket 210 adjacent a pocket 200 may be particularly beneficial when the
pocket is designed to function as a cigarette ash disposal location.

[0038] An exemplary method of installing a second air conditioning system to
a vehicle including a first air conditioning system will now be described. A second air
conditioning system 130 is provided with a second evaporator fan 142. The second
air conditioning system 130 is mounted with respect to a portion of the vehicle. A
cover 160 is provided with a fluid inlet port 184 and a fluid outlet port 182. The cover
160 is mounted to a support surface 176 of the vehicle 100 such that the fluid outlet
port 182 of the cover 160 is in fluid communication with the air outlet 148 of the
second evaporator fan 142. The cover 160 is also mounted to the support surface
176 such that the fluid inlet port 184 of the cover 160 is in fluid communication with
the air inlet 144 of the second evaporator fan 142. In further embodiments, the cover
160 may also be mounted such that the fluid inlet port 184 of the cover 160 is in fluid
communication with the air inlet 112 of the first evaporator fan 110 in addition to the
air inlet 144 of the second evaporator fan 142.

[0039] As described above, in certain embodiments, the second air
conditioning system 130 may be provided in separate components. For example, the
second air conditioning system 130 may be provided with the exterior assembly 132
Including the condenser fan 136 and the condenser coil assembly 134. The interior

assembly 140 may also be provided with the second evaporator fan 142, a
15
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compressor and an evaporator coil. The condenser coil and the evaporator coil of the
second air conditioning system 130 can be precharged with refrigerant fluid prior to
operable connections of the interior and exterior assemblies. The exterior assembly
132 may be mounted, for example, with the offset bracket 138 to a mounting surface
of the vehicle. The interior assembly 140 may also be mounted with respect to the
driver compartment 104 or the sleeper compartment 106 of the interior area 102 of
the vehicle 100. Low loss quick connect lines may then be operably attached to
respective low loss quick connect ports of the interior and exterior assemblies.

[0040] An exemplary method of retrofitting a vehicle with a first air
conditioning system can also be carried out in accordance with aspects of the present
invention. The method of retrofitting applies to a vehicle 100 including a first air
conditioning system 108 with a first evaporator fan 110 including an air iniet 112 and
an air outlet 114, a support surface 32, and a first cover 10 including a fluid inlet port
30 in fluid communication with the air inlet 112 of the first evaporator fan 110. The
method comprises the steps of providing a second air conditioning system 130 with a
second evaporator fan 142 with an air inlet 144 and an air outlet 148. The method
further comprises the steps of providing a second cover 160 including a fluid inlet port
184 and a fluid outlet port 182. The first cover 10 is removed from the support
surface and the second air conditioning system 130 i1s mounted with respect to a
portion of the vehicle. Once the first cover 10 is removed from the support surface,
the second cover 160 is mounted to the support surface such that the fluid outlet port
182 of the second cover 160 is in fluid communication with the air outiet 148 of the
second evaporator fan 142 and the fluid inlet port 184 of the second cover 160 is In

fluid communication with the air inlet 112 of the first evaporator fan 110 and the air

Iniet 144 of the second evaporator fan 142.
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[0041] With particular reference to FIGS. 4 and 9, in use, the first air
conditioning system 108 may be activated to provide conditioned air to at least the
driver compartment 104 of the vehicle 100. The first evaporator fan 110 of the first air
conditioning system 108 provides conditioned air 116 to at least the driver
compartment 104 by way of the air outlet 114 of the first evaporator fan 110. The air
Inlet 112 of the first evaporator fan 110 can draw return air from the sieeper
compartment 106 by way of the first air return stream 118 and/or can draw return air
from the driver compartment 104 by way of the second air return stream 120.
Although not shown, a valve may be provided to obtain return air from one or both of
the driver compartment and the sleeper compartment. The return air stream 118 may
comprise air drawn through the fluid inlet port 184, the first interior space portion
16643, the inlet aperture 180 of the mounting surface 176, a plenum 152 between the
mounting surface 176 and a floor board 154, through an aperture 156 in the floor
board 154, and through a conduit 158 in fluid communication with the air inlet 112 of
the first evaporator fan 110.

[0042] The second air conditioning system 130 can also be activated to
provide conditioned air to at least the sleeper compartment 106 of the vehicle 100.
The second evaporator fan 142 of the second air conditioning system 130 provides
conditioned air 150 to at least the sleeper compartment 106 by way of the air outiet
148 of the second evaporator fan 142. A conduit 149 may allow air to travel through
the plenum 152 between an outlet aperture 178 defined in the mounting surface 176
and the air outlet 148 of the second evaporator fan. The air inlet 144 of the second
evaporator fan 142 can draw return air from the sleeper compartment 106 by way of
the air return stream 146. The return air stream 146 may comprise air drawn through

the fluid inlet port 184, the first interior space portion 166a, the inlet aperture 180 of
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the mounting surface 176, the plenum 152 between the mounting surface 176 and the
floor board 154, and thereafter into the air inlet 144 of the second evaporator fan 142.
In exemplary embodiments, the conduit 158 might be provided with a check valve to
prevent the return air stream 146 from drawing air through the conduit 158 when the
first air conditioning system 108 is not in use.

[0043] From the above description of the invention, those skilled in the art will

perceive improvements, changes and modifications. Such improvements, changes
and modifications within the skill of the art are intended to be covered by the

appended claims.

18
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CLAIMS

What Is claimed:

1. A cover for an air conditioning system comprising:

a body including a wall defining an interior space, the wall including a
peripheral edge defining an opening to the interior space;

a divider separating the interior space into a first interior space portion and a
second interior space portion and separating the opening into a first area in
communication with the first interior space portion and a second area In
communication with the second interior space portion, the divider including a divider
edge, wherein the divider edge and a first portion of the peripheral edge define the
first area of the opening and the divider edge and a second portion of the peripheral
edge define the second area of the opening, and wherein the divider edge and the
first and second portions of the peripheral edge are adapted to substantially extend
adjacent a substantially planar mounting surface;

a fluid inlet port in fluid communication with the first interior space portion and
adapted to permit fluid located outside the interior space to enter through the wall and
into the first interior space portion; and

a fluid outlet port in fluid communication with the second interior space portion
and adapted to permit fluid located inside the second interior space portion to exit

through the wall to a location outside the interior space.

2. The cover of claim 1, wherein the wall includes a first wall portion and a
second wall portion opposed from the first wall portion wherein the interior space is

substantially defined between the first and second wall portions.
19
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3. The cover of claim 2, wherein the fluid inlet port is adapted to permit fluid
located outside the interior space to enter through the second wall portion and into

the first interior space portion.

4. The cover of claim 2, wherein the fluid outlet port is adapted to permit fluid
located Inside the second interior space portion to exit through the first wall portion to

a location outside the interior space.

5. The cover of claim 2, wherein the wall further includes a third wall portion

extending between the first and second wall portions.

6. The cover of claim 5, wherein the fluid outlet port cofnprises a plurality of
fluid outlet ports, wherein at least one of the plurality of fluid outlet ports is adapted to
permit fluid located inside the second interior space portion to exit through the first
wall portion to a location outside the interior space and wherein at least another of the
plurality of fluid outlet ports is adapted to permit fluid located inside the second interior

space portion to exit through the third wall portion to a location outside the interior

space.
/. The cover of claim 6, wherein the fluid inlet port is adapted to permit fluid

located outside the interior space to enter through the second wall portion and into

the first interior space portion.

20
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8. The cover of claim 1, further comprising a digital control panel mounted with
respect to the body and including at least one wire operably connected to a location

of the control panel and extending through the wall and into the interior space.

9. The cover of claim 1, wherein the wall of the body defines a pocket.

10. The cover of claim 1, wherein an electrical socket iIs mounted with respect
to the body with at least one wire operably connected to a location of the electrical

socket and extending through the wall and into the interior space.

11. A vehicle including the cover of claim 1, the vehicle comprising:

a first air conditioning system including a first evaporator fan with an air inlet
and an air outlet; and

a second air conditioning system including a second evaporator fan with an air
iInlet and an air outlet, wherein the second air conditioning system is distinct from the
first air conditioning system and adapted to operate independently of the first air
conditioning system,

wherein the fluid inlet port of the cover is in fluid communication with the air
Inlet of the first evaporator fan and the air inlet of the second evaporator fan, and

wherein the fluid outlet port of the cover is in fluid communication with the air outlet of

the second evaporator fan.

12. The vehicle of claim 11, wherein the vehicle comprises an interior area
iIncluding a driver compartment and a sleeper compartment, wherein the first air

conditioning system Is adapted to condition at ieast air in the driver compartment and
21



10

11

12

13

14

15

16

CA 02500516 2005-03-10

the second air conditioning system is adapted to condition at least air in the sleeper

compartment.

13. The vehicle of claim 12, wherein the cover is located in the sleeper

compartment.

14. A method of retrofitting a vehicle to include a retrofit cover comprising the
cover of claim 1, the method comprising the steps of:

providing a vehicle with a first air conditioning system including a first
evaporator fan with an air inlet and an air outlet, a support surface, a first cover
mounted to the support surface, and the first cover including a fluid inlet port in fluid
communication with the air inlet of the first evaporator fan;

providing a second air conditioning system including a second evaporator fan
with an air inlet and an air outiet;

removing the first cover from the support surface;

mounting the second air conditioning system with respect to a portion of the
vehicle; and

mounting the retrofit cover to the support surface such that the fluid outlet port
of the retrofit cover is in fluid communication with the air outiet of the second
evaporator fan and the fluid inlet port of the retrofit cover is in fluid communication
with the air inlet of the first evaporator fan and the air inlet of the second evaporator

fan.

22
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