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DESCRIPTION

BACKGROUND

[0001] Exemplary embodiments pertain to the art of refrigeration systems. More specifically,
the subject matter disclosed herein relates to refrigeration of truck cargo compartments utilized
to store and ship cargo.

[0002] A typical refrigerated cargo container or refrigerated truck trailer, such as those utilized
to transport a cargo via sea, rail or road, is a container modified to include a refrigeration unit
located at one end of the container. The refrigeration unit includes a compressor, condenser,
expansion valve and evaporator serially connected by refrigerant lines in a closed refrigerant
circuit in accord with known refrigerant vapor compression cycles. The evaporator is located at
least partially in a compartment that requires cooling, such as a cargo compartment of a truck
or trailer. The condenser and compressor are located outside of the compartment. Cargo
compartment air is passed over the coils of the evaporator, boiling the refrigerant flowing
through the evaporator coil, thus heat is absorbed from the air in the conditioned compartment
to cool the conditioned compartment. The gaseous refrigerant is then flowed to the
compressor for compression thereat. A power unit, including an engine, drives the compressor
of the refrigeration unit, and is typically diesel powered, or in other applications natural gas
powered. In many truck/trailer transport refrigeration systems, the compressor is driven by the
engine shaft either through a belt drive or by a mechanical shaft-to-shaft link. In other systems,
the engine drives a generator that generates electrical power, which in turn drives the
compressor.

[0003] In a typical transport refrigeration units, one or more cargo sensors may be located in
the cargo compartment to detect the presence of cargo in the compartment. In some
applications, the usefulness of such sensors is limited because frost or ice particles accumulate
on the sensors due to the low-temperature conditions in the cargo compartment. When ice
accumulates on the sensor, the sensor may become inoperable, or alternatively may merely
detect the ice accumulation, giving a false positive indication of the presence of cargo in the
cargo compartment.

[0004] WO 2017/165518 A1 discloses a system for detecting abusive operation of transport
refrigeration units, including a storage device to store abuse parameters and an abuse
detection system coupled to the storage device.

[0005] WO 2017/105983 A1 discloses systems and methods for checking proper airflow within
a refrigerated container, the container including sensors to measure at least one airflow
characteristic and a controller in communication with the one or more sensors.
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[0006] According to the invention, a cargo detection system of a refrigerated cargo container
includes a cargo sensor body configured to detect presence of cargo in the refrigerated cargo
container and a sensor bracket configured for securing the cargo sensor body at a
refrigeration unit of the refrigerated cargo container. A temperature sensor is located at the
cargo sensor body and is configured to detect a temperature of the cargo sensor body. A
temperature controller is operably connected to the temperature sensor and is configured to
activate the cargo sensor body for collection of data only when the temperature of the cargo
sensor body is above a threshold.

[0007] Optionally, the threshold is zero degrees Celsius.

[0008] Optionally, the sensor bracket includes a bracket base at which the cargo sensor body
is secured and a plurality of bracket legs extending from the bracket base to at least partially
define an air gap between the sensor bracket and the refrigeration unit when the sensor
bracket is installed thereto.

[0009] Optionally, the sensor bracket and the cargo sensor body are formed as a unitary
element.

[0010] Optionally, the cargo sensor body includes an infrared sensor.

[0011] Optionally, the sensor bracket includes a bracket opening configured to improve air flow
to the cargo sensor body.

[0012] In another embodiment, a refrigeration assembly for a refrigerated cargo container
includes a refrigeration unit having an evaporator, a defroster heater configured to defrost the
evaporator, and the cargo detection system secured to the refrigeration unit, including a cargo
sensor. The defroster heater and the cargo sensor are located such that activation of the
defroster heater increases a temperature of the cargo sensor.

[0013] Optionally, the cargo sensor is located above the defroster heater.

[0014] In yet another embodiment a refrigerated cargo container includes a cargo container,
and a refrigeration unit, including an evaporator, a defroster heater configured to defrost the
evaporator, and the cargo detection system secured to the refrigeration unit. The cargo
detection system includes a cargo sensor, wherein the defroster heater and the cargo sensor
are located such that activation of the defroster heater increases a temperature of the cargo
Sensor.

[0015] Optionally, the cargo sensor is located between the defroster heater and a ceiling of the
cargo container.
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[0016] The following descriptions should not be considered limiting in any way. With reference
to the accompanying drawings, like elements are numbered alike:

FIG. 1 is a schematic illustration of an embodiment of a refrigerated transportation cargo
container;

FIG. 2 is another schematic illustration of an embodiment of a refrigerated transportation cargo
container;

FIG. 3 is a perspective view of a cargo sensor located at a refrigeration unit;
FIG. 4 is a side view of a cargo sensor located at a refrigeration unit; and

FIG. 5 is a perspective view of an embodiment of a cargo sensor bracket.

DETAILED DESCRIPTION

[0017] A detailed description of one or more embodiments of the disclosed apparatus and
method are presented herein by way of exemplification and not limitation with reference to the
Figures.

[0018] Shown in FIG. 1 is an embodiment of a refrigerated cargo container 10. The cargo
container 10 is formed into a generally rectangular construction, with a ceiling 12, a directly
opposed floor 14, opposed side walls 16 and a front wall 18. The cargo container 10 further
includes a door or doors (not shown) at a rear wall 20, opposite the front wall 18. The cargo
container 10 is configured to maintain a cargo 22 located inside the cargo container 10 at a
selected temperature through the use of a refrigeration unit 24 located at the container 10. The
cargo container 10 is mobile and is utilized to transport the cargo 22 via, for example, a truck,
a train or a ship. The refrigeration unit 24 is located at the front wall 18, and includes a
compressor 26, a condenser 28, an expansion valve 30, an evaporator 32 and an evaporator
fan 34 (shown in FIG. 2), as well as other ancillary components.

[0019] Referring to FIG. 2, the refrigeration unit 24 blows return airflow 36 across the
evaporator 32 via the evaporator fan 34, thus cooling the airflow 36 to a selected temperature
and urges the cooled return airflow 36, now referred to as supply air 38, through a kick plate
assembly 40 into the container 10 via, for example, openings 42 in one or more T-bars 44
extending along the floor 14 of the container 10 to cool the cargo 22. As shown in FIG. 2, the
kick plate assembly 40 includes a kick plate 46 that forms a discharge cavity 48 at a bottom
portion of the refrigeration unit 24 to evenly distribute the supply air 38 along a width of the
cargo container 10 into the T-bars 44. In some embodiments, the kick plate assembly 40 and
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the discharge cavity 48 are located below the refrigeration unit 24, between the refrigeration
unit 24 and the floor 14 of the cargo container 10.

[0020] A cargo sensor 50 is located in the container 10 and is located and configured to detect
presence of the cargo 22 in the container 10. The cargo sensor 50 is, in one embodiment, a
non-contact infrared sensor, but in other embodiments other types of sensors may be utilized.
Referring now to FIG. 3, the refrigeration unit 24 must be periodically defrosted to maintain
performance of the refrigeration unit 24. In some embodiments, the refrigeration unit 24 is
automatically defrosted in the range of every 8-24 hours during operation of the container 10.
In one embodiment, the refrigeration unit 24 is defrosted every 18 hours. Further, the
refrigeration unit 24 may be defrosted at other time intervals or on demand via manual
initiation of the defrosting operation. As such, the refrigeration unit 24 includes a defrosting
heater 52, located to defrost the evaporator 32 and other components of the refrigeration unit
24. In some embodiments, the defrosting heater 52 is located at or near a top end 54 of the
refrigeration unit 24. As shown in FIG. 3, the cargo sensor 50 is located at the refrigeration unit
24 above the defrosting heater 52. In some embodiments, cargo sensor 50 is located between
the defrosting heater 52 and the ceiling 12 (shown best in FIG. 2) of the container 10. Location
of the cargo sensor 50 above the defrosting heater 52 allows the cargo sensor 50 to take
advantage of heat generated by the defrosting heater 52 during a defrosting operation to
reduce any ice accumulation at the cargo sensor 50.

[0021] Referring to FIG. 4, shown is an embodiment of a cargo sensor 50, which includes
features to improve heat circulation around the cargo sensor 50 and therefore improve
removal of accumulated ice during operation of the defrosting heater 52. The cargo sensor 50
includes a sensor body 54 and a sensor bracket 56 to which the sensor body 54 is mounted.
The sensor bracket 56 supports the sensor body 54 and is utilized to mount the cargo sensor
50 at the refrigeration unit 24.

[0022] The sensor bracket 56 includes a base portion 58 and one or more bracket legs 60
extending from the base portion 58. The bracket legs 60 extend downwardly from the base
portion 58 such that when installed to the refrigeration unit 24, the base portion 58 is offset
from the refrigeration unit 24 and defines an air gap 62 between the refrigeration unit 24 and
the cargo sensor 50 to improve air circulation around the cargo sensor 50 for improved defrost
performance when the defrosting heater 52 is operating. Referring to FIG. 5, in some
embodiments the base portion 58 has a base opening 64 such that the sensor body 54 is
directly exposed to airflow through the air gap 62 to further improve defrost performance of the
cargo sensor 50.

[0023] Referring again to FIG. 4, in some embodiments the sensor body 54 is mounted to the
sensor bracket 56 at the base portion 58 via a plurality of bolts 66. Utilizing the plurality of bolts
66 is merely exemplary, however, and one skilled in the art will readily appreciate that other
elements to secure the sensor body 54 to the sensor bracket 56 may be utilized, such as, for
example, screws, snaps, clips. In another embodiment, the sensor bracket 56 and the sensor
body 54 are formed as a unitary structure, with the sensor bracket 56 formed integral with the
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sensor body 54.

[0024] When installed in the container 10, the cargo sensor 50 is operably connected to a
refrigeration unit control system 68 and to a communication system 70, which outputs a status
of the cargo 22 to, for example, a container operator or a cargo owner. The cargo sensor 50
further includes a temperature sensor 72 and temperature controller 74. In operation, when
the temperature sensor 72 detects a temperature at or below 0 degrees Celsius the
temperature controller 74 signals the cargo sensor to stop collection of data, thus preventing
false or errant data from being collected and transmitted. When the temperature sensor 72
detects a temperature at the cargo sensor 50 of over 0 degrees Celsius on the other hand, the
cargo sensor 50 will periodically detect the presence of the cargo 22 and transmit data
indicating the presence of the cargo to the refrigeration unit control system 68, which in turn
transmits the data via the communication system 70. In some embodiments, the cargo sensor
50 detects the cargo 22 at regular intervals such as, for example, every 12 hours. The interval
may be adjusted as desired via software.

[0025] Location of the cargo sensor 50 in proximity to the defrosting heater 52, improves
performance of the cargo sensor 50 by reducing or eliminating ice accumulation on the cargo
sensor 50, thereby improving performance of the cargo sensor 50. Further, the addition of the
temperature sensor 72 and temperature controller 74 at the cargo sensor 50 prevents false or
errant data from being collected and transmitted.

[0026] The terminology used herein is for the purpose of describing particular embodiments
only and is not intended to be limiting of the present disclosure. As used herein, the singular
forms "a", "an” and "the" are intended to include the plural forms as well, unless the context
clearly indicates otherwise. It will be further understood that the terms "comprises" and/or
"comprising,” when used in this specification, specify the presence of stated features, integers,
steps, operations, elements, and/or components, but do not preclude the presence or addition
of one or more other features, integers, steps, operations, element components, and/or groups

thereof.
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Patentkrav

1. Lastdetekteringssystem til en kglelastcontainer (10) omfattende:

et lastsensorlegeme (54), der er konfigureret til at detektere tilstedevaerelse af last
i kglelastcontaineren (10);

kendetegnet ved:

et sensorbeslag (56), der er konfigureret til at fastggre lastsensorlegemet (54) til
en kgleenhed (24) af kglelastcontaineren (10);

en temperatursensor (72), der er anbragt pa lastsensorlegemet (54) og
konfigureret til at detektere lastsensorlegemets temperatur; og

en temperaturstyreenhed (74), der er operativt forbundet til temperatursensoren
(72) og konfigureret til at aktivere lastsensorlegemet (54) til alene indsamling af

data, nar lastsensorlegemets temperatur er over en teerskel.

2. Lastdetekteringssystem ifglge krav 1, hvor taersklen er nul grader Celsius.

3. Lastdetekteringssystem ifglge krav 1, hvor sensorbeslaget (56) indbefatter:

en beslagbase (58), hvorpa lastsensorlegemet (54) er fastgjort; og

en flerhed af beslagben (60), der straekker sig fra beslagbasen (58) for i det mindste
delvist at definere en luftspalte mellem sensorbeslaget (56) og kgleenheden (24),

nar sensorbeslaget er monteret derp3.

4. Lastdetekteringssystem ifglge krav 1, hvor sensorbeslaget (56) og
lastsensorlegemet (54) er udformet som et enhedselement.

5. Lastdetekteringssystem ifglge krav 1, hvor lastsensorlegemet (54) omfatter en
infraragd sensor.

6. Lastdetekteringssystem ifglge krav 1, hvor sensorbeslaget (56) indbefatter en
beslagdbning (64), der er konfigureret til at forbedre luftstremmen il
lastsensorlegemet (54).

7. Kgleenhed til en kglelastcontainer (10), omfattende:
en kgleenhed (24), der indbefatter:
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en fordamper (32);

en defroster-varmer (52), der er konfigureret til at afrime fordamperen (32); og
lastdetekteringssystemet ifglge et hvilket som helst af kravene 1 til 6 fastgjort til
kgleenheden (24), indbefattende en lastsensor;

hvor defroster-varmeren (52) og lastsensoren er anbragt saledes, at aktivering af
defroster-varmeren gger en temperatur pa lastsensoren.

8. Kgleenhed ifglge krav 7, hvor lastsensoren er anbragt over defroster-varmeren
(52).

9. Kglelastcontainer, omfattende:

en lastcontainer (10);

en kgleenhed (24), der indbefatter:

en fordamper (32);

en defroster-varmer (52), der er konfigureret til at afrime fordamperen (32); og
lastdetekteringssystemet ifglge et hvilket som helst af kravene 1 til 6 fastgjort til
kgleenheden, indbefattende en lastsensor;

hvor defroster-varmeren (52) og lastsensoren er anbragt saledes, at aktivering af

defroster-varmeren gger en temperatur pa lastsensoren.

10. Kglelastcontainer ifglge krav 9, hvor lastsensoren er anbragt mellem defroster-
varmeren (52) og et loft (12) af lastcontaineren (10).
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DRAWINGS
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