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Recreational vehicle, cooling device,

controlling system and method for controlling the cooling device

The present invention refers to caravan or recreational vehicle, a cooling device for a caravan or
recreational vehicle, a controlling system for such a caravan or recreational vehicle and/ or cooling device

and methods for controlling the cooling device.

Today, a plurality of electronic devices is provided in caravan or recreational vehicle, in the following
defined as RV, to increase the functionality of the RV and thus to make a ride with the RV as pleasant as
possible. Such electronic devices are for example an air conditioning system, a lighting system, various
cooking devices and in particular cooling devices as refrigerators and, preferably, absorption refrigerators,
the latter being preferred due to its low energy consumption and noise generation. However,
conventionally, these electronic devices of an RV are provided and controlled independently from each
other. This shows the drawback, that each of the electronic devices of an RV has to be equipped with its
own sensors and logic units to determine and process data required to choose the best operation mode
for the respective device. This results in a huge increase in the costs for each of the provided electronic
devices. Furthermore, frequently it arises, that at least some of the provided electronic devices require the
same data, as for example an ambient temperature, to optimize their operation mode. Thus, as each of
the devices has its own sensors and logic unit for determining and processing these date, the costs for the
overall entirety of the provided electronic devices is increased substantially due to multiple provided
sensors and logic unit for determining and processing the same data. Further, each of the electronic
devices only has access to the data generated by its own, which limits the available functionality of each
of the provided devices substantially. Finally, controlling all of the different electronic devices of the RV is

cumbersome for the user.

Accordingly, it is the task of the present invention to provide a RV, a cooling device for RV’s and/ or a
controlling system for RV's overcoming the above described drawbacks and thus decreasing the costs for
the RV and the entirety of the therein provided electronic devices while increasing the functionality of the

caravan and the therein provided devices.

This task is solved by the RV, the cooling device for RV’s, the controlling system for RV's and/ or the
method according to independent claims 1, 14, 15 and 16. Advantages on embodiments thereof are

disclosed in the dependent claims.
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According to the present invention, a controlling system configured to the installed in a caravan or
recreational vehicle (RV) comprises a central possessing unit, a read out unit and a controlling unit. The
controlling system is configured to be coupled to a plurality of electronic devices and/ or sensors of the
RV. The read out unit is configured to read out data from the electronic devices and/ or sensors of the RV
coupled to the controlling system and to forward the read out data to the central possessing unit. The
central processing unit is configured to receive and to process the read out data received from the read
out unit and to forward the processed data to the controlling unit. The controlling unit is configured to
receive the processed data from the central processing unit and to control at least one of the electronic

devices coupled to the controlling system based on at least some of the processed data.

Caravan or recreational vehicle (RV) in the sense of the present invention has to understood in its
broadest interpretation including, besides others, campers and mobile homes. Reading out in the sense of
the present invention not only means to actively obtain data but also to passively receive data. The
received data also can be instructions and/ or commands. The plurality of electronic devices can for
example comprise an air conditioning system of the RV, a lighting system thereof, provided cooking
devices as well as computers and or mobile devices like mobile phones and tablets. Furthermore, also
additionally provided sensors like motion detectors, photo sensors, tilting sensors and temperature
sensors can serve as electronic devices in the sense of the present invention. Sensors of the RV are
basically sensors provided in the RV as part of the electronic controlling unit of the RV or at least coupled
thereto. Examples for such sensors are a tachometer, a sensor for determining the filling of the fuel and/
or gas tank of the RV, a battery sensor and or temperatures sensors of the RV. Processing in the sense of
the present invention has to be understood not just as customizing data but also as analyzing data and or
generating new data from the data. However, processing also can mean keeping the data in the read out

configuration without customizing them.

In other words, the controlling system according to the present invention collects data from electronic
devices coupled thereto and analyses and/ or processes the collected data centrally. Finally, the
controlling system utilizes the analyzing data and/ or the processed data to control at least one of the
electronic devices coupled to the controlling system. Thus, it is possible, to use data determined by one or
more of the electronic devices coupled to the controlling system for determining an optimized operation
mode for the at least one of the electronic devices and to forward instructions to the at least one of the
electronic devices in order to operate this device according to the determined optimized operation mode.
Thus, it is for example possible to optimize the operation mode of a refrigerator provided in the RV based
on ambient temperature data obtained from an air conditioning system and/ or a temperature sensor of
the RV itself. Accordingly, the refrigerator has not to be provided with an own ambient temperature
sensor. In sum, having such a central controlling system allows optimizing the overall system of the RV

and of the plurality of electronic devices in view of highly decreased costs thereof, as no sensor has to be
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provided several times in the respective electronic devices, and/ or RV. Furthermore, it is possible to use
data, which until now due to cost and effort expenditure was not used, to optimize the operation mode of
some of the electronic devices to optimize its operation mode. For example, while until now the operation
mode of a cooling device was not optimized based on a weather forecast, because such a configuration
would be complex and expensive, using the controlling system enables this optimizing based on a
weather forecast easily, when, for example, the controlling system is coupled to the internet and
configured to read out and analyze data with regard to weather forecast. This results, besides the highly-
decreased costs for the overall system, in a highly-increased functionality of the overali system of the RV

and its electronic devices.

Altogether, the above disclosed controlling system provides huge possibilities for optimizing overall
systems of a RV and electronic devices in view of highly decreased costs for such systems and highly

increased functionality thereof.

Advantageously, the controlling system further comprises a memory unit. The memory unit is configured
to store information defining how to control the at least one of the electronic devices based on the read out
data. The central processing unit further is configured to read out the stored information from the memory
unit and to use this information to process the read out data. In doing so, it is possible to influence the
processing of the read out data reliably and, thus, to optimize the processing of the read out data and,
thus, in the end the controlling of the at least one of the electronic devices freely. For example, the stored
information can be some user profiles and/ or various selectable operation modes defining the operation
of the controlling system due to specific requirements, which has to be considered when processing and
controlling the at least one of the electronic devices. For example, via the stored information it can be
defined, that when operating the air conditioning system at maximum cooling power, the refrigerator has
to be operated at an energy saving operation mode to reduce the overall energy consumption of the

overall system comprising the air conditioning system and the refrigerator.

Advantageously, the central processing unit further is configured to generate and to process data. Such
data, in particular, can be time related data. Therewith it is possible to increase the functionality of the
controlling system substantially. Besides, the costs for the overall system can be reduced as specific data
is generated by the processing unit and does not have to be determined via additionally provided sensors.
One example for such self-generated data is time related data like a real clock time and or relative times

as used for timers.

Preferably, the processed data can be derived from the user's behavior. The behavior of the users is
relatively similar over time in a RV, e.g. breakfast and/ or dinner are usually taken the same time every

day or showering is also done mostly at the same time, for instance in the morning. Thus, based on the
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read out data from the electronic devices and/ or the sensors, the central processing unit can evaluate the
users’ behavior which in turn can again be used to further optimize the operation mode and to reduce the

overall energy consumption.

Advantageously, the controlling system comprises or is coupled to a display unit. The central processing
unit further is configured to forward at least a part of the processed data to the display unit, while the
display unit is configured to receive and display said part of the processed data. This configuration allows
to display a specific selection of the processed data to a user and thus assists the user in deciding for
specific settings and/ or commands for controlling the controlling system. Thus, for example, a charge
level of various energy storages of the RV, like the gas tank or the automotive battery, can be displayed
via the display to support the user in deciding which energy source should be used to supply the at least
one of the electronic devices with energy, and/ or whether and when it is necessary to refill at least one of

the provided energy storages.

Advantageously, the controlling system is configured to be coupled to electronic devices via wireless data
connection, and in particular to receive und process commands from the electronic devices coupled to the
controlling system as read out data. Examples for such wireless data connections are local and or global
radio network connections, Bluetooth connections, infrared connections and or near range communication
connections. Thus, it is possible to provide a communication between the controlling system and
electronic devices without the necessity of providing an often unaftractive and confusing cable based
connection. This results, next to increased flexibility, in decreased costs and decreased required space for
the controlling system as not for each of the electronic devices coupled to the controlling system an

independent connection port has to be provided.

Advantageously, the entirety of the electronic devices comprises an electric control unit of the RV, mobile
and/ or stationary equipment of the RV, other controlling systems and or BUS-systems provided in the
RV, additionally provided sensors, and/ or external mobile devices. By coupling the controlling system to
at least one of these exemplary electronic devices, the controling system is able to obtain data
determined by the respective electronic devices and to use this data to control at least one of the
electronic devices. Thus, the functionality of the controlling system is further increased. For example, data
with regard to the operation mode of the motor of the RV obtained via the electric control unit of the RV
can be used to optimize the operation mode of a refrigerator provided in the RV by, for example, operating
the refrigerator at a high-power level via the automotive battery of the RV when the motor of the RV is in
operation and, thus, enough energy is provided in the automotive battery of the RV.

Advantageously, the processing unit of the controlling system is sourced out at least partially to one or

more of the electronic devices coupled to the controlling system. Thus, the controlling system can resort to
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the processing power of the one or more of the electronic devices coupled to the controlling system.
Therewith, it is possible to increase the effective processing power of the controlling system substantially
and/ or to decrease the costs for the controlling system by decreasing the processing power of the
controlling system itself while keeping up and/ or even increasing the effective processing power for the

controlling system.

Advantageously, the read out unit is coupleable to the internet and configured to read out data from the
internet automatically when coupled thereto. In this configuration, the controlling system has access to the
almost infinite information from the internet, which results in a huge increase in the accessible functionality
of the controlling system. For example, the controlling system can obtain information with regard to the
real clock time and/ or weather forecast from the internet and use this information to control a cooling
device provided in the RV and coupled to the controlling system as defined by a user and/ or in an

optimized manner with regard to cooling efficiency.

In addition, the external information can also be used to inform the user about expected power limitations
based on the current settings of the controlling system. For instance, in case the weather forecast predicts
rather high ambient temperatures during daytime, the user can be informed that more energy might be
needed for cooling purposes. Preferably, the controlling system gives ideas for improvement to the user in
case power limitations are expected. Thus, the user can directly alter the settings based on the
suggestions of the controlling system, e.g. chose a different energy source for one of the electronic
devices or completely shut down one of the electronic devices temporarily. Preferably, the settings of the
controlling system are changed in case the user confirms the suggestion. Thus, this greatly enhances

ease of use and allows to reduce the overall energy consumption.

Advantageously, the controlling system is coupleable to various energy storages of the RV provided to
supply energy to the at least one electronic device, and configured to control, which one of the provided
energy storages is used to supply energy to the at least one electronic device. This configuration enables
an optimization of the energy consumption of the overall system and of the utilization of the provided
energy storages. For example, when the RV is coupled to a socket for external energy supply on a
camping ground, the controlling system can be able to guarantee that a provided cooling device is
supplied with energy from the socket and not with energy provided by gas burner supplied with gas from a
gas tank of the RV.

Advantageously, the controlling system provides various operation modes selectable by a user for
controlling the at least one electronic device in a specific manner. Examples for such operation modes are
an energy saving mode, in which the at least one electronic device is operated in view of a minimum

energy consumption, a high-power mode, in which the at least one electronic device is operated without
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attention on the energy consumption at its highest available cooling power, and/ or a silent mode, in which
the at least one electronic device is operated as silent as possible. The respective controlling parameters
for the various operation modes can be for example stored in a memory unit coupled to the controlling
system and/ or can be read out respectively received from one of the electronic devices, like for example
a mobile phone or a tablet coupled to the controlling system wirelessly. At least some of the provided
operation modes can contain information for controlling respectively operation various of the electronic
devices. This allows a fast and reliably controlling of the controlling system and thus of the at least one of

the electronic devices coupled to the controlling system.

Advantageously, the at least one of the electronic devices is a cooling device for RV's and/ or a device
configured to define and/ or control an operation mode of the cooling device. In particular, such a cooling
device can be a refrigerator, and preferably an absorption refrigerator due to its low energy consumption
and low noise generation. Thus, by the controlling system, it is possible to optimize the operation mode of
the cooling device based on a huge variety of data obtained from various electronic devices coupled to
the controlling system without the need of providing sensors in the cooling device configured to determine
each of these data. Accordingly, this configuration results in decreased costs for the cooling device and,
thus, of the overall system of the RV and the electronic devices coupled to the controlling system while, at

the same time, in a substantial increase of the functionality of the cooling device.

Further advantageously, the controlling system is configured to control the operation mode of the cooling
device based on a huge variety of data. For example, the operation mode of the cooling device can be
controllable by the controlling system based on a real clock time, such as for example during night times
the cooling device is operated in a silent mode and/ or an energy saving mode. Usually, during night time,
the required energy for cooling the internal space of the cooling device is less than during day time due to
lower ambient temperatures. In contrast to this, during day time the cooling device can be operated in a

high-performance mode to ensure a sufficient cooling of the cooling space of the cooling device.

Furthermore, during night time the cooling device can be operated in a defrosting mode. Usually, during
night time, the cooling device will not heat up as much during defrosting than during day time due to the
lower ambient temperature. Above that, the operation mode of the cooling device can be controlled based
on a relative time, such as for example in the course of a boost mode, in which for a specific time frame,
the cooling power of the cooling device is maximized to intercept an expected temperature decrease
within the cooling space of the cooling device, for example occurring after shopping and filling in the warm
goods from the shopping bag into the cooling space. Additionally and/ or alternatively thereto, the
operation mode of the cooling device can also be controllable based on a global location of the RV. In
doing so, it is for example possible to select the allowed energy source for providing the cooling device

with energy automatically, as for example on ferry boats, it is when the caravan or RV is located, globally
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seen, on an expanse of water like a lake, the cooling device is not allowed to be provided with energy
from the gas tank due to safety technical regulations. Thus, to comply with the safety regulations, when
the controlling system determines, that the caravan is on a lake, it can ensure, that the cooling device is

only provided with energy from the automotive battery.

Alternatively, the controlling system can determine via the global location of the RV the specific climate
zone in which the RV remains and then can optimize the operation mode of the cooling device based on
the therewith supposed temperature and/ or humidity. Furthermore, the operation mode of the cooling
device can be controllable by the controlling system based on operation information of the RV. Thus, for
example, when the controlling system recognizes from the operation information of the RV that the RV is
driving, the cooling device usually has not to be operated in a frequently less energy efficient silent mode
due to the high driving noise, and thus switch the operation mode of the cooling device from a silent

mode, for example, to an energy saving mode automatically.

Besides, the controlling system could choose to operate the cooling device with energy supplied by the
automotive battery of the RV as during the RV is motor-driven as then the automotive battery is recharged
automatically. According to another example, the operation mode of the cooling device can be controllable
by the controlling system in view of tilting information for the RV and/ or of the cooling device. Thus, for
example the controlling system is able to initiate an emergency shutdown of the cooling device when the
tilting of the RV and/ or of the cooling device exceeds a predetermined critical value, to prevent danger

emanating from a cooling device tilted over during operation.

Besides, the controlling system can be configured to control the operation mode of the cooling device
based on an internal and/ or ambient temperature of the cooling device and/ or the RV. This allows to
operate the cooling device in an optimized operation mode selected not only dependent on the internal or
ambient temperature of the cooling device but also dependent from the ambient temperature of the RV
and, thus, of the outdoor temperature. The controlling system can also be configured to control the
operation mode of the cooling device based on operation information of the cooling device itself. In other
words, at least a part of a central processing unit of the cooling device can be outsourced to the

controlling system to reduce the costs of the cooling device.

Furthermore, the current weather situation or a weather forecast can be determined by the controlling
system and can be used by the controlling system to control the operation mode of the cooling device. For
example, the controlling system can operate the cooling device in a high-power mode when extreme hot
weather is forecast to ensure a sufficient cooling of the cooling space of the cooling device while, In case
of a cold outside condition with decreased or low outside temperature, the cooling device can be

controlled by the controfling system to operate in an energy saving mode. Alternatively and/or in
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additionally, the controlling system can be configured to control the operation mode of the cooling device
based on a charging level and/ or the availability of various energy storages and/ or sources. In this
configuration, the controlling system is able to optimize a utilization of various energy sources and
storages coupled to the controlling system. For example, when a photovoltaic system of the RV provides
enough energy for operating a cooling device, not gas from a gas tank has to be used to provide the
required energy for operating the cooling device, and/ or the cooling device is operated in an energy

saving mode, then the charging level of each of the available energy sources is below 10%.

Furthermore, the controlling system can be configured to control the operation mode of the cooling device
based on a sound level of the cooling device and/ or a sound level within the RV. In view of this, the
controlling system can be able to decide when it is necessary to operate the cooling device, for example,
in a silent mode, which is, for example, not the case when the sound level within the RV already is at a
high level. Another example for data based on which the controlling system can be configured to control
the operation mode of the cooling device is the energy consumption of the cooling device. Thus, for
example, when the controlling system determines that the energy consumption of the cooling device is too
high, the controlling system can instruct the cooling device to execute a defrosting cycle to restore an

optimized cooling efficiency of the cooling device.

Finally, the controlling system can also be configured to control the operation mode of the controlling
device based on specific operation instructions programmed to the central processing unit, stored in a
memory coupled to the central processing unit and/or received via or read out from one or more of the
electronic devices coupled to the controlling system. These configurations enable various possibilities to
modify and optimize the controlling of the operation mode of the cooling device by the controlling system
in view of various technical necessities and/ or requests of a user. Thus, for example, the user is able to
instruct the controlling system how to control the operation mode of the cooling device regardless of other
programmed instructions and thus to satisfy the user's expectations towards the controlling system and/

or the operation of the provided cooling device.

Further advantageously, the controlling system is configured to control an operation mode of a heater
and/ or of a compressor of the cooling device. These two options are the most common and effective
ways of controlling an operation mode of a cooling device and thus provide an easy as well as reliable
and efficient controlling of the operation mode of the provided cooling device of the RV.

A cooling device for a caravan or recreational vehicle (RV) according to the present invention comprises
or is coupled to a controlling system according to anyone of the above described configurations. The
cooling device in particular can be a refrigerator and preferably an absorption refrigerator, as in particular

an absorption refrigerator has proven itself to be very advantageous to be used in RVs due to its low
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generation of noise and energy consumption. This configuration allows to reduce the overall costs of the
cooling device while increasing its functionality and efficiency substantially, dependent on other devices

coupled to the controlling system.

A caravan or recreational vehicle (RV) according to the present invention comprises anyone of the above
described controlling systems and/ or a cooling device as described before. This allows to transfer the
above set forth advantages, in particular in view of reduced costs and increased efficiency and

functionality to the RV.

Finally, according to the present invention, a method for controlling an operation mode of a cooling device
for a caravan or recreational vehicle (RV), in particular a refrigerator and preferably an absorption
refrigerator, comprises the following steps. First, data and/ or instructions are read out and/ or received
from electronic devices and sensors of the RV. In a next step, the read out data is processed. Finally, at
least a part of the processed data is used to control the operation mode of the cooling device. This
method allows to use a huge variety of data determined by various electronic devices and/ or sensors of
the RV to identify a best mode of operation for the cooling device and to control the cooling device in
accordance with the identified best mode of operation. Therefore, it is possible to reduce the costs for the
cooling device as the cooling device itself not has to be provided with sensors for each of the data
required to determine the best mode of operation for the cooling device. Above that, the operation of the
cooling device can be optimized substantially, as an immense plurality of data can be used to optimize the
operation mode of the cooling device without the necessity of increasing the costs for the cooling device

substantially.

Advantageously, controlling the operation mode of the cooling device is based on various data as it
already has been explained above with reference to the controlling system. For example, controlling the
operation mode of the cooling device is based on data with regard to the real clock time, a relative time, a
global location of the RV, operation information of the RV, tilting information of the RV and/ or of the
cooling device, an internal and/ or ambient temperature of the cooling device and/ or of the RV, operation
information of the cooling device itself, a current weather situation and/ or weather forecast, a charging
level and/ or availability of various energy storages and/ or sources, a sound level of the cooling device
and/ or within the RV, a current energy consumption of the cooling device, and/ or specific operation
instructions programmed to the central processing unit, stored in a memory coupled to the central
processing unit and/ or received from and/ or red out from one or more of the electronic devices.
Exemplary advantages for the above set forth distinct data used to control the operation mode of the
cooling device already have been described above, which is why for the sake of brevity they are not

repeated here.
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In the following, embodiments of the present invention will be described to substantiate the understanding

of the above said with reference to the drawings, wherein in

Fig. 1 a caravan or recreational vehicle (RV), a cooling device and a controlling system
according to exemplary embodiments of the present invention are illustrated;

Figs.2Ato 2C several control modes of an exemplary embodiment of an electronical device configured
to be coupled to the controlling system and/ or cooling device shown in Fig. 1 and being
configured to provide the controlling system with several instructions for controlling the
other electronic devices coupled to the controlling system and to display processed date

received from the controlling system is illustrated;

Fig. 3 an exemplary method for controlling a cooling device for RV's according to an

advantageous embodiment of the present invention is visualized;

Figs. 4A and 4B two control modes of another exemplary embodiment of an electronic device configured
to be coupled to the controlling system and/ or cooling device shown in Fig. 1 and being
configured to provide the controlling system with several instructions for controlling the
other electronic devices coupled to the controlling system and to display processed date

received from the controlling system is illustrated; and
Fig. 5 an explicit operation mode of the exemplary controlling system of Fig. 1 is depicted.

As illustrated in Fig. 1, the caravan or recreational vehicle (RV) 10 comprises a controlling system 20. The
controlling system 20 is coupled to several electronic devices 30, 40, 50, 60, 70 and 80. In the depicted
example, electronic device 30 is a cooling device in the form of an absorption refrigerator, electronic
device 40 is a mobile device in the form of a mobile phone, electronic device 50 is the electronic control
unit of the RV, electronic device 60 is an air conditioning system of the RV, electronic device 70 is a router
which is configured to communicate with the internet 90 and electronic device 80 is an additionally
provided motion sensor monitoring movements within the RV. As indicated by the continuous lines, in the
present embodiment the controlling system 20 is coupled to the electronic devices 30, 50, 60, 70 and 80
via hard wires, while the controlling system 20 is coupled to the mobile phone 40 via a wireless data
connection in the form of a Bluetooth connection. However, also another distribution of the kinds of
connections or other methods of coupling are imaginable without departing from the scope of the present

invention.
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The electronic control unit 50 of the caravan 10 is further coupled via hard wires to some sensors 52, 54
and 56 of the RV 10, and, thus, provides a coupling between the sensors 52, 54, 56 and the controlling
system 20. In the depicted example, the first sensor 52 is a speed sensor for determining the travel speed
of the RV 10, the second sensor 54 is a temperature sensor for determining the ambient temperature of
the RV 10 and the third sensor 56 is a charge level sensor for determining the charge level of the
automotive battery of the RV 10. However, more or less and/ or other sensors are imaginable.

The controlling system 20 comprises a read out unit, which is configured to read out and receive data
from the electronic devices 30, 40, 60, 70 and 80 and from the sensors 52, 54 and 56 of the RV 10.
Furthermore, the controlling system 20 comprises a central processing unit and a controlling unit. The
processing unit is configured to receive and process the said read out respectively received data, which is
forwarded from the read out unit to the central processing unit. The central processing unit further
comprises an internal clock to generate information with regard to at least a relative time. The controlling
unit of the controlling system is configured to receive processed data forwarded from the central
processing unit to the controlling unit, and to control the absorption refrigerator 30 based on at least some
of the processed data received from the processing unit. The controlling system is further configured to
communicate via the router 70 with the internet and to obtain information therefrom. In the illustrated
example, the controlling system 20 is able to obtain real clock time information and weather forecast
information for the current position of the RV 10 from the internet 90. Furthermore, the controlling system
20 is configured to communicate with the mobile phone 40 to transmit data to the mobile phone 40 and/ or
to receive data from the mobile phone 40. Hence, status and other relevant information dedicated to the
user can be displayed by the mobile phone 40. Further, the user can input instructions into the mobile

phone 40 fo control the electronic devices 30, 40, 60, 70 and 80 via the controlling system 20.

As indicated in Figs. 2A to 2C the mobile phone 40 is configured to display data received from the
controlling unit 50 and to receive as well as to forward instructions for operating the controlling system 20
to the controlling system 20. In the depicted embodiment, the mobile phone 40 is configured to display
information and to forward instructions with regard to the climate of the RV 10, the energy supply of the
RV 10, a water storage of the RV 10, a camera system of the RV 10 as well as the lighting system
provided in the RV 10. Thus, additional electronic devices than the above described, in particular with
regard to climate, energy, water, camera and or lights of the RV 10 can be coupled the controlling system
20 and controlled by the mobile phone 40 via the controlling system 20. However, for the sake of brevity

and clarity, these further electronic devices are not illustrated in Fig.1.

In Fig. 2B, there are illustrated examples for information which can be obtained by the controlling system
20 and, after transmitting the same to the mobile phone 40, displayed by the mobile phone 40 to the user.
Besides others, the controlling system 20 and the mobile phone 40 are configured to determine and
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display data with regard to the temperature 41 within the RV 10, the operation mode 42 of the air
conditioning system 60, the charging level 43 of the automotive battery 56 of the RV 10, the filling level 44
of a water tank of the RV and the date 45 of the previous exchange of the water of the fresh water tank of
the RV 10. Furthermore, the mobile phone 40 is able to display information that currently the mobile
phone 40 is successfully connected to the controlling system 20 of a specific RV 10 of “Bob and Molly”
and information about the mode the controlling system 20 is currently operated, here in the “night mode”.
Besides this information of course a huge variety of other information can be displayed by the mobile
phone 40 dependent on the choice of electronic devices and sensors of the RV 10 coupled to the
controlling system 20. The user may select and individualize the variety of information to be displayed

within the software or application used on the mobile phone 40.

Finally, in Fig. 2C it is depicted, that via the mobile phone 40 a user select an operation mode to operate
the controlling system 20. In the depicted example, there are four predefined operation modes available
being a morning mode 46, a night mode 47, a sleep-summer mode 48 and a quick cool mode 49. Via the
mobile phone 40, the user can edit the provided predefined modes and/ or can add further modes being
individualized to his need as well as choose a specific mode as operation mode for the controlling system.
Thus, the user can freely control the operation of the controlling system 20 and, thus, indirectly the distinct
operation mode for operating the at least one of the provided electronic devices 30, 40, 60, 70, and 80.
Here, the depicted predefined modes basically refer to operation modes of the air conditioning system 60
of the RV 10 and a lighting system provided in the RV 10. Other devices coupled to the controlling system
20 as, for example, the refrigerator 30 can be operated based on the information of a provided predefined
mode. By the predefined modes, a user is able to control the operation mode of the controlling system 20
with regard to a plurality of electronic devices 30, 40, 60, 70, and 80 coupled to the controlling system 20
simultaneously, thus, achieving a huge facilitation in controlling all the provided electronic devices 30, 40,
60, 70 and 80.

In Fig. 3, a method for controlling an operation mode of a cooling device 30 of the RV 10 according to the
present invention is depicted. It is noted that the controlling system 20 disclosed above is able to at least
carry out the steps of this method. In a first step S1, various data are read out respectively received from
electronic devices 30, 40, 60, 70, and 80 and/ or sensors 52, 54 and 56 of the RV 10. In the next step S2,
the read out and/ or received data is processed. Finally, in a third step S3, at least a part of the processed
data is used to control the operation mode of the cooling device 30 in an optimized matter.

In the following, to underline the advantages and potential of the present invention, examples for

controlling the operation mode of the cooling device 30 advantageously will be described.
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As illustrated in Figs. 4A and 4B the controlling system 20 is able to select the energy source used to
operate the cooling device 30. The selection can be performed automatically and or manually via a mobile
device 40 coupled to the controlling system 20. Furthermore, it is possible to select one or more of a list of
various settings to define the operation mode of the cooling device 30. For example, the various settings
indicate, that the cooling device 30 is controlled based on specific data as already described above, and
again will be described in the following. Above that, the controlling system 20 can be able to determine

and display a status of the cooling device 30 via the mobile device 40.

An example for a correlation between read out data and displayed data is depicted in the diagram of Fig.
5. This diagram also is an example for information defining how to control the at least one of the electronic
devices 30, 40, 60, 70 and 80 and which information is displayed based on the read out data. Here, five
various temperature modes M1 to M5 are defined by several temperature ranges d1 to d5 within which
the internal temperature of the cooling device 30 should be. According to the first mode M1, for example,
the internal temperature of the cooling device 30 should be between 0°C and 2°C, according to the
second mode M2 the internal temperature of the cooling device 30 should be between 2°C and 4°C,
according to the third mode M3 the internal temperature of the cooling device 30 should be between 4°C
and 6°C, according to the forth mode M4 the temperature within the cooling device 30 should be between
6°C and 8°C, and according to the fifth mode M5 the temperature within the cooling device 30 should be
between 8°C and 10°C. For each of the five modes M1 to M5, there is defined a specific area surrounding
the desired temperature range indicating temperatures outside the desired temperature range.
Temperatures within these areas are still acceptable. This acceptable temperature range is predefined for
every mode M1 to M5 from 2° below the lower limit of the relevant temperature range d1 to d5 to the lower
limit of the depicted temperature range d1 to d5, and from the upper limit of the relevant temperature
range d1 to d5 up to 4° above the upper limit of the relevant temperature range d1 to d5. Outside the
relevant temperature range d1 to d5 and outside the acceptable temperature range for the specific
operation mode M1 to M5, the temperature within the cooling device 30 is not acceptable. For example,
when the temperature within the cooling device 30 is within the desired temperature range d2 during
operation in mode M2, the cooling device 30 is operated in an energy saving mode. As soon as the
temperature exceeds the desired temperature range but still is within the acceptable temperature range
a2 above the desired temperature range d2, the cooling device 30 can be operated in a normal operation
mode to cool down the cooling space towards the desired temperature range d2. If the temperature within
the cooling device 30 even exceeds the acceptable temperature a2 above the desired temperature range
d2, the cooling device 30 is operated in a high-performance mode to cool down the inner of the cooling
device 30 as soon as possible at least until an acceptable temperature range is reached. In the present
example, this high-performance mode lasts until an acceptable temperature range b2 below the desired
temperature range d2 is reached. Thus, it is prevented that the temperature within the cooling device 30

just oscillates between the upper acceptable temperature range a2 and an upper not acceptable
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temperature range na2, which would have the effect that the desired temperature range d2 is never
reached. On the other hand, when the temperature within the cooling device 30 falls below the desired
temperature range d2 to the lower acceptable temperature range b2, the controliing system 20 is
configured to operate the cooling device 30 in a defrosting operation mode to defrost the cooling device to
recover the cooling device. If the temperature within the cooling device 30 even falls below the lower
acceptable temperature range b2, the controlling system 20 is configured to switch off the cooling device
30 to initiate a fast temperature increase in the cooling device 30 towards to the desired temperature
range d2. The above set forth with regard do mode M2 can easily be transferred to the other modes M1
and M3 to M5. Besides the above-described functionality, also various other advantages possibilities are

imaginable without leaving the scope of the present invention.

Again, returning to Figs. 4A and 4B depicting the mobile device 40, there are still some further features
which can be controlled by the controlling system 20 and displayed by the display unit of the mobile
device 40. For example, the cooling device 30 can comprise a fan which is activated when the
temperature within the cooling device 30 falls below the lower acceptable temperature range, to blow
warm air into the interior of the cooling device 30 for accelerating the desired heating up within the cooling
device 30. Furthermore, the controlling system 20 is configured to control a frame heater of the cooling
device 30 for defrosting the cooling device 30. Finally, the controlling system 20 is configured to monitor
the status of the door of the cooling device 30 being closed or open. For example, this can be achieved by
controlling the status of an interior illumination device positioned within the cooling device 30, specifically,
whether illumination is on or off. The mobile device 40 is configured to display the obtained information
with regard to the operation modes of the fan, the frame heater an the illumination as depicted in Figs. 4A
and 4B.

In the following, some other advantageous functions of the depicted controlling system 20 will be

described.

The depicted controlling system 20 is configured to control the operation mode of the cooling device 30
based on a real clock time. The real clock time can be obtained automatically via the router from the
internet 90. When it is not possible to get the information with regard to the real clock time from the
internet 90, the controlling system 20 is configured to obtain the real clock time information from the
mobile phone 40 coupled to the controlling system 20. The controlling system 20 uses the obtained data
with regard to the real clock time to control the operation mode of the cooling device 30, for example, by
activating an operation of the cooling device 30 by a specific time set. For example, the operation mode
can be switched on every day at 8 a.m. and switched off at 8 p.m. on the same day. Thus, the cooling
device 30 is operated during day time only and, thus, energy consumption during night time is reduced
significantly. Furthermore, the controlling system 20 according to the present embodiment is configured to
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initiate a boosted cooling operation of the cooling device 30, for example, during noon and to execute a
defrosting cycle at midnight. Thus, unintended temperature increases during noon due to high ambient
temperatures can be avoided while the defrosting cycle is executed when no considerable temperature
increase has to be feared as it would be during noon. In particular, the operation mode of the controlling
system 20 and thus the operation mode of controlling the electronic devices 30, 40, 60, 70 and 80 is
adapted to a user's behavior pattern stored in a memory coupled to the controlling system 20 as well as
an additionally provided user behavior contro! system comprising at least a movement sensor coupled to

the controlling system 20.

Furthermore, the controlling system 20 is configured to control the operation mode of the cooling device
30 based on a relative time which is generated by the processing unit of the controlling system 20. For
example, when the user activates a boost mode for the cooling device 30 via the mobile phone 40
coupled to the controlling system 20, for example for a duration of 45 minutes, starting with receiving the
instruction to perform the boost mode, the cooling system 30 is operated at a high-performance mode
without considering the energy consumption. Such a boost mode, for example, can be activated before
the user intends to go for shopping such that, a temperature increase due to the new items placed within

the cooling device 30 after shopping is quenched.

Furthermore, the controlling system 20 is configured to control the operation mode of the cooling device
30 based on a global location of the RV obtained by the mobile phone 40 and/ or via the router 70 from
the internet 90. For example, the controlling system 20 recognizes when the RV 10 is at home and, by
recognizing this home position, switches off the cooling device 30 of the RV 10.

Furthermore, the controlling system 20 is configured to control the operation mode of the cooling device
30 based on operation information of the RV 10 by selecting the energy source for supplying the cooling
device 30 based on the driving mode of the RV. Thus, when the RV 10 is motor-driven, the cooling device
30 is provided with energy from the automotive battery, while when the RV 10 is in a parked condition, the

cooling device 30 is supplied with energy gained from the gas or fuel tank.

Furthermore, the controlling system 20 is configured to control the operation mode of the cooling device
30 based on an internal temperature and ambient temperature of the cooling device 30 and of the RV 10.
For example, when the ambient temperature of the RV 10 is high while the internal temperature of the RV
10 is relatively low, the controlling system 30 is operated with an increased cooling power to provide a

reliable cooling of the cooling space.

Furthermore, the controlling system 20 is configured to control the operation mode of the cooling device
30 based on tilting information for the RV 10 and, thus, for the cooling device 30. In particular, when the
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RV 10 and, thus, also the cooling device 30 is tilted above a critical predefined value, the cooling device
30 is automatically shutdown to prevent damages thereto and/ or danger emanating from undesired

effects when the cooling device 30 is tilted over while being operated.

Furthermore, the controlling system 20 is configured to control the operation mode of the cooling device
30 based on operation information of the cooling device 30 itself. In particular, when the controlling
systems 20 determines that the cooling efficiency of the cooling device 30 drops, it controls the cooling
device 30 to operate a defrosting cycle to restore the desired cooling efficiency.

Furthermore, the controlling system 20 is configured to control the operation mode of the cooling device
30 based on the current weather situation or the weather forecast for the current location of the RV 10. In
particular, when the ambient temperature is high but soon strong rainfall or another temperature drop is
expected according to the forecast, the cooling device 30 is not operated at its high-performance mode,
because soon a drop in the ambient temperature is expected. Thus, the cooling device 30 is operated at a

higher energy efficiency.

Furthermore, the controlling system 20 is configured to control the operation mode of the cooling device
30 based on a sound level of the cooling device 30 and the sound level within the RV 10. In particular,
when the sound level of the cooling device 30 is high compared to the overall sound level within the RV
10, the cooling device 30 is controlled to operate in a silent mode by reducing the fan speed. Thus, users
staying inside within the RV 10 are not acoustically disturbed by the operation of the cooling device 30,

especially during night times.

The controlling system 20 further is configured to control the operation of the cooling device 30 based on
the charging level and availability of various energy storages and sources. Exemplary energy sources are
on-board systems like an automotive battery of the RV 10 or an internal gas tank and external electrical
power supply, for example provided on a camping ground or at home, as indicated in Figs. 4A and 4B. In
particular, when the controlling system 20 recognizes that an external energy supply is coupled to the RV
10 and is available, the cooling device 30 is operated with the energy from the external energy supply, but
not with the energy from the on-board systems. This helps significantly to preserve the energy stored in

the on-board systems.

Furthermore, the controlling system 20 is configured to control the operation mode of the cooling device
30 based on a determined energy consumption of the cooling device 30. In particular, when the energy
consumption of the cooling device 30 is above an acceptable value, a defrosting operation is executed
such that the desired cooling efficiency of the cooling device 30 is restored.
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Furthermore, the controlling system 20 is configured to control the operation mode of the cooling device
30 based on further specific operation instructions programmed to the central processing unit, stored in a
memory coupled to the central processing unit of the controlling system 20 and received via the mobile
phone 40 or read out from the internet 90 via the router 70. In particular, each command received from the
mobile phone 40 and, thus, intended by a user will be carried out by the controlling system 20 regardless
of other programmed or stored information. This ensures that the controlling system 20 controls the

cooling device 30 as it is desired by the user.

It is obviously, that the controlling system 20 has to be coupled to corresponding electrical devices
providing the data required to control the operation mode of the cooling device 30 in the above-described

advantages manners.
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REFERENCE SIGNS

PCT/EP2018/070390

10: recreational vehicle

20: controlling system

30: cooling device

40: mobile device

41: internal temperature

42: operation mode of air-con

43: charging level of automotive battery

44: filling level of water tank

45: last date of exchanging water of the water tank

46: morning mode

47 . night mode

48: sleep-summer mode

49: quick cool mode

50: electronic control unit

52: speed sensor

54: temperature sensor

56: charging level sensor

60: air con

70: router

80: movement sensor

90: internet

S11to S3: method steps

M1 to M5: temperature modes

d1 to d5: desired temperature ranges

az: acceptable temperature range above desired temperature range d2
b2: acceptable temperature range below desired temperature range d2
na2: non-acceptable temperature range above desired temperature range d2
nb2: non-acceptable temperature range below desired temperature range d2
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CLAIMS

1. A controlling system (20) configured to be installed in a caravan or recreational vehicle (10),
wherein the controlling system (20) comprises a central processing unit, a read out unit and a
controlling unit, wherein the controlling system (20) is configured to be coupled to a plurality of
electronic devices (30, 40, 50, 60, 70, 80) and/or sensors (52, 54, 56) of the caravan or
recreational vehicle (10),
characterized in that,
the read out unit of the controlling system (20) is configured to read out data from the electronic
devices (30, 40, 50, 60, 70, 80) and/ or at least one of the sensors (52, 54, 56) of the caravan or
recreational vehicle (10) coupled to the controlling system (20) and to forward the read out data to
the central processing unit,
the central processing unit is configured to receive and to process the read out data received
from the read out unit and to forward processed data to the controlling unit, and
the controlling unit is configured to receive the processed data from the central processing unit
and to control at least one of the electronic devices (30, 40, 50, 60, 70, 80) coupled to the

controlling system based on at least some of the processed data.

2. The controlling system (20) according to claim 1,
wherein the controlling system (20) further comprises a memory unit,
wherein the memory unit is configured to store information defining how to control the at least one
of the electronic devices (30, 40, 50, 60, 70, 80) based on the read out data,
wherein the central processing unit further is configured to read out the stored information from

the memory unit and to use these information to process the read out data.

3. The controlling system (20) according to any one of the preceding claims,
wherein the central processing unit further is configured to generate and to process data, in

particular time related data.

4. The controlling system (20) according to any one of the preceding claims,
wherein the controlling system (20) comprises or is coupled to a display unit (40),
wherein the central processing unit further is configured to forward at least a part of the
processed data to the display unit (40), and the display unit (40) is configured to receive and
display said part of the processed data.
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The controlling system (20) according to any one of the preceding claims,

wherein the controlling system (20) is configured to be coupled to electronic devices (30, 40, 50,
60, 70, 80) via wireless data connection and in particular to receive and process commands from
the electronic devices (30, 40, 50, 60, 70, 80) coupled to the controlling system (20) as read out

data.

The controlling system (20) according to any one of the preceding claims,

wherein the plurality of the electronic devices (30, 40, 50, 60, 70, 80) comprises an electric control
unit (50) of the caravan or recreational vehicle (10), mobile and stationary equipment of the
caravan or recreational vehicle (30, 60, 70), other controlling systems and/ or BUS-systems
provided in the caravan or recreational vehicle (10), additionally provided sensors (80) and/ or

external mobile devices (40).

The controlling system (20) according to any one of the preceding claims,
wherein the processing unit of the controlling system (20) is sourced out at least partially to one or

more of the electronic devices (40) coupled to the controliing system.

The controlling system (20) according to any one of the preceding claims,
wherein the controlling system (20) is coupleable to the internet (90) and configured to read out

data from the internet (90) automatically when coupled thereto.

The controlling system (20) according to any one of the preceding claims,

wherein the controlling system (20) is coupleable to various energy storages of the caravan or
recreational vehicle (10) and/ or controlling systems (56) for such energy storages provided to
supply energy to the at least one electronic device (30), and configured to control, which one of

the provided energy storages is used to supply energy to the at least one electronic device (30).

The controlling system (20) according to any one of the preceding claims,
wherein the controlling system (20) provides various operations modes (46, 47, 48, 48, M1 to
M5), preferably an energy saving mode, a high power mode and/ or a silent mode, selectable by

a user for controlling the at least one electronic device (30) in a specific manner.

The controlling system (20) according to any one of the preceding claims,

wherein the at least one of the electronic devices (30, 40, 50, 60, 70, 80) is a cooling device (30)
for a caravan or recreational vehicle (10), in particular a refrigerator and preferably an absorption
refrigerator, and/ or a device responsible to define and/ or control an operation mode of the
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cooling device (30).

The controlling system (20) according to claim 11,

wherein the controlling system (20) is configured to control the operation mode of the cooling
device (30) based on data with regard to a real clock time, a relative time, a global location of the
caravan or recreational vehicle (10), operation information of the caravan or recreational vehicle
(10), tilting information for the caravan or recreational vehicle (10) and/ or of the cooling device
(30), an internal and/ or ambient temperature of the cooling device (30) and/ or the caravan or
recreational vehicle (10), operation information of the cooling device (30) itself, a current weather
situation and/ or weather forecast, a state of charge and/ or availability of various energy storages
and/ or sources, a sound level of the cooling device (30) and/ or within the caravan or recreational
vehicle (10), a current energy consumption of the cooling device (30), and/ or specific operation
instructions programmed to the central processing unit, stored in a memory coupled to the central
processing unit and/ or received via or read out from one or more of the electronic devices (30,
40, 50, 60, 70, 80).

The controlling system (20) according to any one of the preceding claims 11 to 12,
wherein the controlling system (20) is configured to control an operation mode of a heater and/ or

a compressor of the cooling device (30).

A cooling device (30) for a caravan or recreational vehicle (10), in particular a refrigerator and
preferably an absorption refrigerator,
wherein the cooling device (30) comprises or is coupled to a controlling system (20) according to

any one of the preceding claims 1 to 10.

A caravan or recreational vehicle (10),
comprising a controlling system (20) according to claim any one of the preceding claims 1 to 13

and/ or a cooling device (30) according to claim 14.

A method for controlling an operation mode of a cooling device (30), in particular a refrigerator
and preferably an absorption refrigerator, for a caravan or recreational vehicle (10) comprising the
steps of.

reading out data from electronic devices (30, 40, 50, 60, 70, 80) and/ or sensors (52, 54, 56) of
the caravan or recreational vehicle (10);

processing the read out data; and

controlling the operation mode of the cooling device (30) based on at least a part of the
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processed data.

The method according to claim 16,

wherein controlling the operation mode of the cooling device (30) is based on data with regard to
the real clock time, a relative time, a global location of the caravan or recreational vehicle (10),
operation information of the caravan or recreational vehicle (10), tilting information for the caravan
or recreational vehicle (10) and/ or of the cooling device (30), an internal and/ or ambient
temperature of the cooling device (30) and/ or the caravan or recreational vehicle (10), operation
information of the cooling device (30) itself, a current weather situation and/ or weather forecast, a
state of charge and/ or availability of various energy storages and/ or sources, a sound level of
the cooling device (30) and/ or within the caravan or recreational vehicle (10), a current energy
consumption of the cooling device (30), and/ or specific operation instructions programmed to the
central processing unit, stored in a memory coupled to the central processing unit and/ or

received via or read out from one or more of the electronic devices (30, 40, 50, 60, 70, 80).
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