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REFRIGERATION UNIT HAVING MOVABLE DIRECTIONAL ELEMENT

BACKGROUND

[0001] The subject matter disclosed herein generally relates to refrigeration units for
vehicles and, more particularly, to refrigeration units having movable direction elements for
vehicles.

[0002] Cooling systems in vehicles may be configured with cooling systems, such as
refrigeration units, that are set up for providing cooling within a cargo space. Some
refrigeration units may be removably installable through opening in walls of the vehicle.
These units may be relatively small and manually installable. The refrigeration units may be
configured with blowers or fans that direct air within the cargo space. When using such
refrigeration units, the air may be blown upward within the cargo space toward the roof or
ceiling, and the air is then distributed into the cargo space because the ceiling provides a flow

surface along which the air may flow.

SUMMARY

[0003] According to one embodiment, a refrigeration unit for a vehicle is provided.
The refrigeration unite includes a condenser configured to be positioned outside of the
vehicle, an evaporator in thermal communication with the condenser and configured to be
positioned inside of a cargo space of the vehicle, the evaporator having a fan, and a movable
directional element housed within the evaporator and deployable from a first position to a
second position, wherein in the first position, the movable directional element is stowed
within the evaporator and in the second position the movable directional element provides
directional airflow control to air being blown by the fan of the evaporator.

[0004] In addition to one or more of the features described above, or as an alternative,
further embodiments of the refrigeration unit may include that the movable directional
element includes the fan of the evaporator.

[0005] In addition to one or more of the features described above, or as an alternative,
further embodiments of the refrigeration unit may include a pivot configured to enable the
movable directional element to pivot from the first position to the second position.

[0006] In addition to one or more of the features described above, or as an alternative,
further embodiments of the refrigeration unit may include a support operationally connected
to the movable directional element, the support configured to releasably support the movable

directional element in the second position.
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[0007] In addition to one or more of the features described above, or as an alternative,
further embodiments of the refrigeration unit may include a fastener configured to removably
attach the movable directional element in the second position to a structure of the vehicle.

[0008] In addition to one or more of the features described above, or as an alternative,
further embodiments of the refrigeration unit may include that the movable directional
element defines a directional surface configured to direct air in a predefined direction.

[0009] In addition to one or more of the features described above, or as an alternative,
further embodiments of the refrigeration unit may include an additional fan within the
evaporator.

[0010] In addition to one or more of the features described above, or as an alternative,
further embodiments of the refrigeration unit may include an attachment device configured to
attach to the evaporator and direct airflow from the evaporator into the cargo space.

[0011] In addition to one or more of the features described above, or as an alternative,
further embodiments of the refrigeration unit may include that the attachment device includes
at least one of a directional surface and a duct.

[0012] In addition to one or more of the features described above, or as an alternative,
further embodiments of the refrigeration unit may include that the movable directional
element is one of pivotable, translatable, slideable, or rotatable.

[0013] According to another embodiment, a method of installing a refrigeration unit
into a vehicle is provided. The method includes installing a refrigeration unit having a
movable directional element through an opening in a vehicle, and deploying the movable
directional element from a first position to second position, wherein in the first position, the
movable directional element is stowed within an evaporator of the refrigeration unit and in
the second position the movable directional element provides directional airflow control to air
being blown by a fan of the evaporator.

[0014] In addition to one or more of the features described above, or as an alternative,
further embodiments of the method may include that the movable directional element
includes the fan of the evaporator.

[0015] In addition to one or more of the features described above, or as an alternative,
further embodiments of the method may include a pivot configured to enable the movable
directional element to pivot from the first position to the second position.

[0016] In addition to one or more of the features described above, or as an alternative,

further embodiments of the method may include a support operationally connected to the
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movable directional element, the method further comprising operating the support to support
the movable directional element in the second position.

[0017] In addition to one or more of the features described above, or as an alternative,
further embodiments of the method may include a fastener, the method further comprising
removably attaching the movable directional element in the second position to a structure of
the vehicle with the fastener.

[0018] In addition to one or more of the features described above, or as an alternative,
further embodiments of the method may include that the movable directional element defines
a directional surface configured to direct air in a predefined direction.

[0019] In addition to one or more of the features described above, or as an alternative,
further embodiments of the method may include an additional fan within the evaporator.

[0020] In addition to one or more of the features described above, or as an alternative,
further embodiments of the method may include installing an attachment device to the
evaporator to direct airflow from the evaporator into the cargo space.

[0021] In addition to one or more of the features described above, or as an alternative,
further embodiments of the method may include that the attachment device includes at least
one of a directional surface and a duct.

[0022] In addition to one or more of the features described above, or as an alternative,
further embodiments of the method may include that the movable directional element is one
of pivotable, translatable, slideable, or rotatable.

[0023] Technical effects of embodiments of the present disclosure include a
refrigeration unit for a vehicle having a movable directional element that is stowable within
the refrigeration unit and deployable to provide airflow direction once installed.

[0024] The foregoing features and elements may be combined in various
combinations without exclusivity, unless expressly indicated otherwise. These features and
elements as well as the operation thereof will become more apparent in light of the following
description and the accompanying drawings. It should be understood, however, that the
following description and drawings are intended to be illustrative and explanatory in nature

and non-limiting.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025] The subject matter is particularly pointed out and distinctly claimed at the

conclusion of the specification. The foregoing and other features, and advantages of the
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present disclosure are apparent from the following detailed description taken in conjunction
with the accompanying drawings in which:

[0026] FIG. 1A is a schematic view of an exemplary embodiment of a trailer system
including a container having a refrigeration unit and a cargo compartment;

[0027] FIG. 1B is a schematic view of an exemplary embodiment of a refrigeration
unit for a cargo compartment of the container of FIG. 1A;

[0028] FIG. 2 is a schematic illustration of a vehicle without a tarp cover that may
employ various embodiments disclosed herein;

[0029] FIG. 3A is a schematic illustration of a vehicle having a refrigeration unit in
accordance with an embodiment of the present disclosure in a first position;

[0030] FIG. 3B is a schematic illustration of the vehicle and refrigeration unit of FIG.
3A in a second position;

[0031] FIG. 4A is a schematic illustration of an alternative configuration of a
refrigeration unit in accordance with an embodiment of the present disclosure in a first
position;

[0032] FIG. 4B is a schematic illustration of the refrigeration unit of FIG. 4A
showing a transitional position;

[0033] FIG. 4C is a schematic illustration of the refrigeration unit of FIG. 4A in a
second position;

[0034] FIG. 5A is a schematic illustration of another alternative configuration of a
refrigeration unit in accordance with an embodiment of the present disclosure in a first
position;

[0035] FIG. 5B is a schematic illustration of the refrigeration unit of FIG. 5A in a
second position;

[0036] FIG. 6 is a schematic illustration of another alternative configuration of a
refrigeration unit in accordance with an embodiment of the present disclosure;

[0037] FIG. 7A is a schematic illustration of another alternative configuration of a
refrigeration unit in accordance with an embodiment of the present disclosure in a first
position;

[0038] FIG. 7B is a schematic illustration of the refrigeration unit of FIG. 7A in a
second position; and

[0039] FIG. 8 is a flow process for installing a refrigeration unit in accordance with

an embodiment of the present disclosure.
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DETAILED DESCRIPTION

[0040] As shown and described herein, various features of the disclosure will be
presented. Various embodiments may have the same or similar features and thus the same or
similar features may be labeled with the same reference numeral, but preceded by a different
first number indicating the figure to which the feature is shown. Thus, for example, element
“a” that is shown in FIG. X may be labeled “Xa” and a similar feature in FIG. Z may be
labeled “Za.” Although similar reference numbers may be used in a generic sense, various
embodiments will be described and various features may include changes, alterations,
modifications, etc. as will be appreciated by those of skill in the art, whether explicitly
described or otherwise would be appreciated by those of skill in the art.

[0041] Shown in FIG. 1A is a schematic of an embodiment of a trailer system 100
having a container system 106 as part of a trailer. The trailer system 100 includes a tractor
102 including an operator’s compartment or cab 104 and also including an engine, which acts
as the drive system of the trailer system 100. A container system 106 is coupled to the tractor
102. The container system 106 is a refrigerated trailer and includes a top wall 108, a directly
opposed bottom wall 110, opposed side walls 112, and a front wall 114, with the front wall
114 being closest to the tractor 102, the walls 108, 110, 112, 114 defining a container 107.
The container 107 further includes a door or doors (not shown) at a rear wall 116, opposite
the front wall 114. The walls of the container 107 define a cargo space 117. The container
107 is configured to maintain a cargo 118 located inside the cargo space at a selected
temperature through the use of a refrigeration unit 120 located on or next to the container
107. The refrigeration unit 120, as shown in FIG. 1A, is located at or attached to the front
wall 114.

[0042] Referring now to FIG. 1B, the refrigeration unit 120 is shown in more detail.
The refrigeration unit 120 includes a compressor 122, a condenser 124, an expansion valve
126, an evaporator 128, and an evaporator fan 130. The compressor 122 is operably
connected to a refrigeration engine 132 which drives the compressor 122. The refrigeration
engine 132 is connected to the compressor in one of several ways, such as a direct shaft drive,
a belt drive, one or more clutches, and/or via an electrical generator. A refrigerant line 123
fluidly connects the components of the refrigeration unit 120.

[0043] Airflow is circulated into and through the cargo space 117 of the container 107
by means of the refrigeration unit 120. A return airflow 134 flows into the refrigeration unit
120 from the cargo space 117 of the container 107 through a refrigeration unit inlet 136, and

across the evaporator 128 via the evaporator fan 130, thus cooling the return airflow 134 to a
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selected or predetermined temperature. The cooled return airflow 134, now referred to as
supply airflow 138, is supplied into the cargo space 117 of the container 107 through a
refrigeration unit outlet 140, which in some embodiments is located near the top wall 108 of
the container 107. The supply airflow 138 cools the cargo 118 in the cargo space 117 of the
container 107. It is to be appreciated that the refrigeration unit 120 can further be operated in
reverse to warm the container 107 when, for example, the outside temperature is very low.

[0044] The refrigeration unit 120 is positioned in a frame 142 and contained in an
accessible housing 144, with the frame 142 and/or the housing 144 secured to an exterior side
of the front wall 114 such that the refrigeration unit 120 is positioned between the front wall
114 and the tractor 102, as shown in FIG. 1A.

[0045] The refrigeration unit 120 includes a power connector 146. Power connector
146 may be configured to receive a plug or other wired connection to supply electrical power
to the refrigeration unit 120. When the container system 100 is located at a port, loaded on a
ship, attached to a tractor, etc., a power supply (not shown) may be connected to the power
connector 146. When the container 107 is moved from one location to another, the power
connector 146 may be required to be disconnected from a power source such that the
container 107 is not physically connected to or wired to a power source, enabling freedom of
movement of the container 107. In some embodiments the power source include, but is not
limited to, grid power, engine supplied power, auxiliary power unit power, etc.

[0046] When the power connector 146 is disconnected from a power source, the
refrigeration unit 120 may not be able to be operated to continuously supply conditioned air
within the cargo space 117 of the container 107. If the power supply is absent for too long of
a period, the temperature within the cargo space 117 of the container 107 may change
sufficiently to become detrimental to any cargo within the cargo space 117. For example, if
the refrigeration unit 120 is not operated within a predetermined time period, the air
temperature within the cargo space 117 of the container 107 may rise to levels that are above
desired temperatures for a specific cargo within the container 107.

[0047] It will be appreciated by those of skill in the art that the systems and
configurations of FIGS. 1A and 1B are merely exemplary and provided for illustrative and
descriptive purposes only. The disclosure is not limited thereby. For example, although a
tractor-trailer configuration is shown, systems may be employed in other container
configurations, in various truck configurations, and/or in other systems and configurations.

Further, as will be appreciated by those of skill in the art, the container and cargo space may
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be configured as a sea container, and thus may be configured to stack with other containers
and be shipped on a shipping vessel.

[0048] FIG. 2 is a schematic illustration of a vehicle 201 having an open bed or cargo
space 217, such as a tarp-covered truck. The vehicle 201 cannot employ a fixed or rigid
refrigeration unit because any cooling would be lost due to the open air of the cargo space
217. Even when a cover, such as a tarp, is configured over the cargo space 217, the leakage of
any cooling would be sufficient to negate the cooling. However, using a semi-rigid cover (or
even a tarp) a refrigeration unit can be mounted on the vehicle 201 to provide cooling to the
cargo space.

[0049] However, when a refrigeration unit is installed in the front wall of a vehicle
201, the evaporator air flow is not ducted properly near the ceiling of the cargo area 217.
Such lack of ducting can lead to poor air throw and thus poor and/or ineffective cooling in the
cargo space. Accordingly, it may be advantageous to have a refrigeration unit that is able to
be installed in a vehicle (e.g., vehicle 201) that provides improves air throw and cooling flow
within the cargo space 217.

[0050] Turning now to FIGS. 3A-3B, a vehicle 300 having a refrigeration unit 320 in
accordance with a non-limiting embodiment of the present disclosure is shown. The vehicle
300 includes a cargo space 317 for holding cargo 302 that is covered or enclosed with a cover
350. Located on top of a cab 304 and within the cargo space 317 is a refrigeration unit 320.
The refrigeration unit 320 can includes compressors, heat exchangers, fans, condensers,
expansion devices, etc., as known in the art. For example, as shown, the refrigeration unit 320
includes a condenser 324 with a condenser fan 325 located on top of the cab 304. The
condenser 324 is in fluid and/or thermal communication with an evaporator 328 having an
evaporator coil 329 and an evaporator fan 330. As shown, and in some embodiments, the
condenser 324 is configured exterior to a front wall 314 and the evaporator 328 is configured
on the interior of the front wall 314 and within the cargo space 317. The evaporator fan 330,
in some embodiments, is configured as a blower wheel that is configured to blow air upward
toward a top wall 308 of the vehicle 300.

[0051] The refrigeration unit 320 includes a movable directional element 352. The
movable directional element 352, in the non-limiting embodiment of FIGS. 3A-3B, is a panel
or chute that is moveable from a first position (FIG. 3A) to a second position (FIG. 3B). As
shown in FIG. 3A, the refrigeration unit 320 is in a first state, such as an installation state,
and the movable directional element 352 is in the first position. The first position can be a

stowed or storage position. As such, in the first position, the movable directional element 352
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is housed within the refrigeration unit 320 and enables the refrigeration unit 320 to be
installed into the vehicle 300. The movable directional element, as provided herein, can be
pivotable, translatable, slideable, rotatable, or otherwise movable from the first position to the
second position.

[0052] In the embodiment of FIGS. 3A-3B, the movable directional element 352
consists of an unfolding directional air chute that allows the refrigeration unit 320 to be
installed into a standard opening in the front wall 314. Once the refrigeration unit 320 is
installed, the movable directional element 352 is then unfolded into a second position via a
hinge arrangement. When the movable directional element 352 is deployed or arranged in the
second position, the movable directional element 352 will direct evaporator air along the top
wall 308 of the cargo space 317, thus providing good air throw toward the rear wall 316.

[0053] For example, as shown in FIG. 3B, the movable directional element 352 is in
the second position. The second position is a position of the movable directional element 352
that is open and enables airflow to be pulled through the evaporator coil 329 and driven by
the evaporator fan 330. The interior, cool airflow is shown in the dashed curve through the
evaporator 328. Similarly, condenser air is indicated as flowing through the condenser 324.
The two air flows are fluidly and/or thermally in communication with each other to enable
cooling of the air within the cargo space 317.

[0054] As shown, in the second position, the movable directional element 352 defines
a contoured or directional surface that directs airflow rearward within the cargo space 317.
That is, without the movable directional element 352, the air would be blow directly upward
and normal to the top wall 308. In such a configuration, there may be poor air circulation
and/or cooling toward the rear wall 316. However, the movable directional element 352 is
configured to enable directional airflow to maximize cooling within the cargo space 317.

[0055] After use, if a user wishes to move the refrigeration unit 320 to another
vehicle, the user can close the movable directional element 352 (e.g., move it from the second
position to the first position) and then remove the refrigeration unit 320 from the front wall
314 of the vehicle 300.

[0056] Turning now to FIGS. 4A-4C, an alternative configuration of a refrigeration
unit in accordance with a non-limiting embodiment. FIG. 4A shows the refrigeration unit 420
in a first state, FIG. 4B shows the refrigeration unit 420 in an intermediate state, and FIG. 4C
shows the refrigeration unit 420 in a second state. In FIGS. 4A-4C only the evaporator

portion of the refrigeration unit 420 is shown, and those of skill in the art will appreciate that
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the refrigeration unit 420 can include other components and may include a condenser portion
similar to that shown in FIGS. 3A-3B.

[0057] As shown in FIG. 4A, the refrigeration unit 420 includes an evaporator coil
429 and an evaporator fan 430. In the embodiment of FIGS. 4A-4C, the evaporator fan 430 is
part of the movable directional element 452. That is, the evaporator fan 430 is movable from
a first position (FIG. 4A) to a second position (FIG. 4C) and is pivoted about a pivot 454, as
shown. During installation of the refrigeration unit 420 into a vehicle, during storage, and/or
when otherwise desired, the movable directional element 452 can be stowed in the first
position and minimize the profile of the refrigeration unit 420. Then, during installation, the
movable directional element 452 can be moved from the first position (FIG. 4A) to the
second position (FIG. 4C) as shown in FIG. 4B.

[0058] FIG. 4C shows the refrigeration unit 420 in the second state, with the movable
directional element 452 in the second position. The dashed, curved arrows indicate the
airflow through the refrigeration unit 420, with the evaporator fan 430 pulling air through the
evaporator coil 429 and then blowing the air back into a storage space. In some embodiments,
the evaporator coil can be fixed in an alternate position (e.g., as shown in FIGS. 7A-7B).

[0059] Also shown in FIG. 4C is an optional attachment device 456. The optional
attachment device 456 can be installed and/or attached to the refrigeration unit 420 after
moving the movable directional element 452 from the first position to the second position.
The optional attachment device 456 can be a chute or other channel that can include various
features that are configured to enable improved airflow and/or airflow direction within a
storage space. For example, the optional attachment device 456 can have a curved, directional
surface 458 that is configured to aid in directing airflow from the refrigeration unit 420 to a
desired location. Further, the optional attachment device 456 can have a duct 460 that is
configured to aid in delivering cooled air to a desired location within a storage space (e.g., a
rear of the storage space). In some embodiments, the optional attachment device 456 can
include additional fans for aiding in blowing air into and throughout a storage space of a
vehicle.

[0060] Turning now to FIGS. 5A-5B, another non-limiting embodiment in
accordance with the present disclosure is shown. A refrigeration unit 520 includes a fan 530
that is similar to the above described evaporator fan of FIGS. 4A-4C. The first fan 530
pivotable about a pivot 554 and is part of a movable directional element 552. As shown, the
movable directional element 552 also includes a support 562 that is configured to support and

hold the movable directional element 552 in the second position, as shown in FIG. 5B. FIG.
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5A shows the movable directional element 552 and support 562 in a first position wherein the
movable directional element 552 and support 562 are stowed. In FIG. 5B, the movable
directional element 552 is deployed or moved to a second position and the support 562 is
extended to hold the movable directional element 552 in the second position.

[0061] Additionally, as shown in FIGS. 5A-5B, the refrigeration unit 520 includes an
additional fan 564. The additional fan 564 is configured to blow air, as indicated by the
vertical dashed arrows, toward the fan 530, and thus improved airflow may be achieved.
Those of skill in the art will appreciate that any number of fans and/or blowers can be used
without departing from the scope of the present disclosure.

[0062] Turning now to FIG. 6, another non-limiting embodiment of the present
disclosure is shown. In FIG. 6, a refrigeration unit 620 includes a movable directional
element 652 similar to that shown and described with respect to FIGS. 3A-4B, defining a
directional surface with an evaporator fan 630 within the refrigeration unit 620. As shown,
the movable directional element 652 is maintained in the second position by a fastener 666.
The fastener 666 is configured to releasably attach the movable directional element 652 to a
surface of the vehicle, such as the top wall 608, although the fastener 666 can attach the
movable directional element to the front wall or to some other structure of the vehicle. The
fastener 666 can be any type of fastener or other device to hold the movable directional
element 652 in the second position, including but not limited to, screws, bolts, nails,
adhesives, hook-and-loop connectors, wire connectors, etc.

[0063] Turning now to FIGS. 7A-7B, another configuration in accordance with the
present disclosure is shown. FIG. 7A shows a centrifugal fan/motor device 768 of a
refrigeration unit 720 in a first (storage) position (FIG. 7A) and in an second (operational)
position (FIG. 7B). An optional attachment device 756 is shown installed and/or attached to
the refrigeration unit 720. The optional attachment device 756 can be installed after pivoting
the centrifugal fan/motor device 768 about a pivot 754 from the first position to the second
position. In other configurations, a lever or other mechanical and/or electrical mechanism can
be used to rotate or pivot the centrifugal fan/motor device 768 within the refrigeration unit
720 and/or the optional attachment device 756.

[0064] The optional attachment device 756 can be a chute or other channel that can
include various features that are configured to enable improved airflow and/or airflow
direction within a storage space. For example, the optional attachment device 756 can have a
curved, directional surface 758 that is configured to aid in directing airflow from the

refrigeration unit 720 to a desired location. Further, the optional attachment device 756 can
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have a duct 760 that is configured to aid in delivering cooled air to a desired location within a
storage space (e.g., a rear of the storage space). In some embodiments, the optional
attachment device 756 can include additional fans for aiding in blowing air into and
throughout a storage space of a vehicle.

[0065] Also shown in FIGS. 7A-7B, the refrigeration unit 720 can include a seal
device 770. The seal device 770 can be configured to prevent air loss within or through the
refrigeration unit 720. As shown, the seal device 770 provides a contact with an exterior
surface of the centrifugal fan/motor device 768 such that when the centrifugal fan/motor
device 768 is pivoted from the first position to the second position, air can be directed or
contained within the refrigeration unit 720 and thus be blown through the centrifugal
fan/motor device 768. Further, as shown in the configuration of FIGS. 7A-7B, an evaporator
coil 729 is positioned below the centrifugal fan/motor device 768.

[0066] Turning now to FIG. 8, a flow process for installing a refrigeration unit in a
vehicle in accordance with an embodiment of the present disclosure is shown. Flow process
800 may be used with any of the above described embodiments and/or variations thereon. At
block 802 the refrigeration unit is installed into a wall of the vehicle. For example, a portion
of the refrigeration unit can be passed through a hole or other opening in a wall of the vehicle
such that an evaporator portion is within a cargo space and a condenser portion is outside of
the cargo space.

[0067] At block 804, a movable directional element of the refrigeration unit is
deployed from a first position (e.g., stowed) to a second position (e.g., deployed). The
movable directional element can be configured similar to that shown and described above.
For example, in some embodiments, the movable directional element can be a directional
panel or surface that in a first position is housed within the refrigeration unit and in a second
position is configured to extend out of the refrigeration unit and direct air in a specific
direction. The directional panel can be curved such that when air is blow toward the
directional panel, the air is redirected. In some embodiments, the movable directional element
may include a fan or blower. At block 806, the movable directional element can be fixed into
the second position by operation of an optional support, which may be a fastener, such as
shown and described above. The refrigeration unit can then be operated to provide cool air
within a cargo space and the air can be blown efficiently toward the back of the cargo space.

[0068] When uninstalling, the opposite of flow process 800 can be performed. For
example, the movable directional element can be released by undoing or releasing the support

or fastener and then moving the movable directional element from the second position to the
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first position. In the first position, the movable directional element can be stowed, enabling
easy removal of the refrigeration from the vehicle.

[0069] Advantageously, embodiments described herein provide a refrigeration unit
for a vehicle that is relatively easy to install and provide improved airflow by having a
movable directional element that is configured to direct airflow from the refrigeration unit.
The movable directional element of the refrigeration unit can provide improved cooling
and/or air circulation within a cargo space. Further, because the movable directional element
can be stowed within the refrigeration unit and then deployed to an operational position,
installation time and/or labor can be reduced.

[0070] While the present disclosure has been described in detail in connection with
only a limited number of embodiments, it should be readily understood that the present
disclosure is not limited to such disclosed embodiments. Rather, the present disclosure can be
modified to incorporate any number of variations, alterations, substitutions, combinations,
sub-combinations, or equivalent arrangements not heretofore described, but which are
commensurate with the spirit and scope of the present disclosure. Additionally, while various
embodiments of the present disclosure have been described, it is to be understood that aspects
of the present disclosure may include only some of the described embodiments.

[0071] For example, although described herein with respect to trucks, those of skill in
the art will appreciate that refrigeration units as described herein may be employed in other
vehicles, such as boats and/or aircraft. Moreover, the refrigeration units described herein may
be able to be completely removed from a vehicle, such that cooling may be provided to a
cargo that is removed from the vehicle. That is, the refrigeration unit may be removed from
the vehicle and may be moved with a cargo to continuously provide cooling to the cargo.

[0072] Further, for example, although one relative size is shown in the accompanying
drawings, those of skill in the art will appreciate that refrigeration units described herein may
be scalable, such that a small, autonomous unit may be made without departing from the
scope of the disclosure. Thus, the drawings are merely provided for illustrative and
explanatory purposes and are not intended to be limiting.

[0073] Accordingly, the present disclosure is not to be seen as limited by the

foregoing description, but is only limited by the scope of the appended claims.
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CLAIMS:

What is claimed is:

1.

10.

A refrigeration unit for a vehicle comprising:

a condenser configured to be positioned outside of the vehicle;

an evaporator in thermal communication with the condenser and configured to be
positioned inside of a cargo space of the vehicle, the evaporator having a fan; and

a movable directional element housed within the evaporator and deployable from a
first position to a second position, wherein in the first position, the movable
directional element is stowed within the evaporator and in the second position the
movable directional element provides directional airflow control to air being
blown by the fan of the evaporator.

The refrigeration unit of claim 1, wherein the movable directional element includes

the fan of the evaporator.

The refrigeration unit of claim 1, further comprising a pivot configured to enable the

movable directional element to pivot from the first position to the second position.

The refrigeration unit of claim 1, further comprising a support operationally

connected to the movable directional element, the support configured to releasably

support the movable directional element in the second position.

The refrigeration unit of claim 1, further comprising a fastener configured to

removably attach the movable directional element in the second position to a structure

of the vehicle.

The refrigeration unit of claim 1, wherein the movable directional element defines a

directional surface configured to direct air in a predefined direction.

The refrigeration unit of claim 1, further comprising an additional fan within the

evaporator.

The refrigeration unit of claim 1, further comprising an attachment device configured

to attach to the evaporator and direct airflow from the evaporator into the cargo space.

The refrigeration unit of claim 8, wherein the attachment device includes at least one

of a directional surface and a duct.

The refrigeration unit of claim 1, wherein the movable directional element is one of

pivotable, translatable, slideable, or rotatable.

13



11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

WO 2017/192277 PCT/US2017/028588

A method of installing a refrigeration unit into a vehicle, the method comprising:

installing a refrigeration unit having a movable directional element through an
opening in a vehicle; and

deploying the movable directional element from a first position to second position,
wherein in the first position, the movable directional element is stowed within an
evaporator of the refrigeration unit and in the second position the movable
directional element provides directional airflow control to air being blown by a
fan of the evaporator.

The method of claim 11, wherein the movable directional element includes the fan of

the evaporator.

The method of claim 11, further comprising a pivot configured to enable the movable

directional element to pivot from the first position to the second position.

The method of claim 11, further comprising a support operationally connected to the

movable directional element, the method further comprising operating the support to

support the movable directional element in the second position.

The method of claim 11, further comprising a fastener, the method further comprising

removably attaching the movable directional element in the second position to a

structure of the vehicle with the fastener.

The method of claim 11, wherein the movable directional element defines a

directional surface configured to direct air in a predefined direction.

The method of claim 11, further comprising an additional fan within the evaporator.

The method of claim 11, further comprising installing an attachment device to the

evaporator to direct airflow from the evaporator into the cargo space.

The method of claim 18, wherein the attachment device includes at least one of a

directional surface and a duct.

The method of claim 11, wherein the movable directional element is one of pivotable,

translatable, slideable, or rotatable.
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