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(57) Abrege/Abstract:
A system (10) for cooling and/or heating aircraft devices to be cooled and/or heated comprises a first individual cooling and/or

heating system (20, 22) associated with a first aircraft device (12, 14) to be cooled and/or heated, and a second individual cooling
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(57) Abrege(suite)/Abstract(continued):

and/or heating system (24, 26) associated with a second aircraft device (16, 18) to be cooled and/or heated. The system (10)
further comprises a cooling and/or heating energy supply apparatus (28) which iIs designhed to supply cooling and/or heating
energy generated by the first and/or the second individual cooling and/or heating system (20, 22, 24, 26) to the first and/or the
second aircraft device (12, 14, 16, 18) to be cooled and/or heated. A control device (30) is designed to recelve and process signals
characteristic of the cooling and/or heating requirements of the first and/or the second aircraft device (12, 14, 16, 18) to be cooled
and/or heated and of the load condition of the first and/or the second individual cooling and/or heating system (20, 22, 24, 26). The
control device (30) Is further designed to control, on the basis of said signals, the operation of the first and/or the second individual
cooling and/or heating system (20, 22, 24, 26) and/or the supply of cooling and/or heating energy generated by the first and/or the
second individual cooling and/or heating system (20, 22, 24, 26) to the first and/or the second air- craft device (12, 14, 16, 18) to be
cooled and/or heated.
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(57) Abstract: A system (10) tor cooling and/or heating aircraft devices to
be cooled and/or heated comprises a first individual cooling and/or heating
system (20, 22) associated with a first aircratt device (12, 14) to be cooled
and/or heated, and a second individual cooling and/or heating system (24,
26) associated with a second aircraft device (16, 18) to be cooled and/or
heated. The system (10) further comprises a cooling and/or heating energy
supply apparatus (28) which is designed to supply cooling and/or heating
energy generated by the first and/or the second individual cooling and/or
heating system (20, 22, 24, 26) to the first and/or the second aircratt devi-
ce (12, 14, 16, 18) to be cooled and/or heated. A control device (30) is de-
signed to receive and process signals characteristic of the cooling and/or
heating requirements of the first and/or the second aircratt device (12, 14,
16, 18) to be cooled and/or heated and of the load condition of the first
and/or the second individual cooling and/or heating system (20, 22, 24,
26). The control device (30) 1s further designed to control, on the basis of
sald signals, the operation of the first and/or the second individual cooling
and/or heating system (20, 22, 24, 26) and/or the supply of cooling and/or
heating energy generated by the first and/or the second individual cooling
and/or heating system (20, 22, 24, 26) to the first and/or the second air-
craft device (12, 14, 16, 18) to be cooled and/or heated.

(57) Zusammenfassung:
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—  mit internationalem Recherchenbericht (Artikel 21 Absatz
3)

Fin System (10) zur Kithlung und/oder Beheizung von zu kithlenden und/oder zu beheizenden Luftfahrzeugeinrichtungen umfasst
ein erstes, einer ersten zu kiihlenden und/oder zu beheizenden Luftfahrzeugeinrichtung (12, 14) zugeordnetes Eimnzelkiihl-
und/oder -heizsystem (20, 22) und ein zweites, emer zwelten zu kithlenden und/oder zu beheizenden Luftiahrzeugemrichtung (16,
18) zugeordnetes Einzelkiihl- und/oder -heizsystem (24, 26). Das System (10) umfasst ferner eine Kiihl- und/oder Heizenergiezu-
fuhreinrichtung (28), die dazu eingerichtet ist, von dem ersten und/oder dem zweiten Einzelkiihl- und/oder -heizsystem (20, 22,
24, 26) erzeugte Kiihl- und/oder Heizenergie der ersten und/oder der zweiten zu kiihlenden und/oder zu beheizenden Lufttahrzeu-
gemrichtung (12, 14, 16, 18) zuzutihren. Eimne Steueremrichtung (30) 1st dazu emgerichtet, Signale zu emptangen und zu verar-
beiten, die fiir den Kiihl- und/oder Heizbedart der ersten und/oder der zweiten zu kithlenden und/oder zu beheizenden Luftfahr-

.....

le den Betrieb des ersten und/oder des zweiten Emzelkiihl- und/oder -heizsystems (20, 22, 24, 26) und/oder die Zutuhr von Kiihl-
und/oder Helzenergie, die von dem ersten und/oder dem zweiten Einzelkiihl- und/oder -heizsysteme (20, 22, 24, 26) erzeugt wird,
zu der ersten und/oder der zweiten zu kiithlenden und/oder zu beheizenden Lufttahrzeugemrichtung (12, 14, 16, 18) zu steuern.
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System and method for cooling and/or heating
aircraft devices

The invention relates to a system and a method for cooling and/or heating aircraft
devices to be cooled and/or heated.

Modern aircraft, in particular commercial aircraft, comprise a large number of
components and systems which have to be cooled and/or heated in dependence on
their configuration, their function and their operating state, and also in dependence
on the ambient conditions. Some systems present on board the aircraft, such as, for
example, electronic devices, have to be exclusively cooled during operation in order
to ensure sufficient removal of the heat loads generated by the aircraft devices and
thus proper functioning of the aircraft devices. Other systems, by contrast, have to
be heated, particularly when the aircraft is flying and outside temperatures of up to
-60°C prevail. Finally, there are systems which have to be cooled in certain operating
situations, for example when the aircraft is on the ground, and heated in other
operating situations, for example when the aircraft is flying.

In aircraft used at present, the various devices present on board the aircraft which
are to be cooled and/or heated are supplied with cooling and/or heating energy by
individual cooling and/or heating systems associated with the aircraft devices to be
cooled and/or heated. The individual cooling and/or heating systems are generally
adapted, with regard to their setup and their operation, specifically to the cooling
and/or heating requirements of the aircraft devices to be cooled and/or heated. In
order to be able to ensure reliably in all operating situations of the aircraft proper
functioning of the aircraft devices to be cooled and/or heated, the individual cooling
and/or heating systems associated with the aircraft devices to be cooled and/or
heated must therefore be dimensioned and designed such that they enable a
sufficient supply of cooling and/or heating energy to the aircraft devices to be cooled
and/or heated also at peak-load periods, i.e. periods of maximum cooling and/or
heating requirements of the aircraft devices to be cooled and/or heated. The
individual cooling and/or heating systems therefore have a relatively high weight and
a relatively high installation space requirement. Moreover, the operation of the
individual cooling and/or heating systems is very energy-intensive, particularly at
peak-load periods.
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The object on which the invention is based is to provide a system and a method for
cooling and/or heating aircraft devices to be cooled and/or heated which enable
lightweight and installation space-saving dimensioning and design of individual
cooling and/or heating systems associated with the aircraft devices to be cooled
and/or heated, and energy-efficient operation of these individual cooling and/or

heating systems.

This object is achieved by a system for cooling and/or heating aircraft devices to be
cooled and/or heated having the features of Claim 1 and a method for cooling and/or
heating aircraft devices to be cooled and/or heated having the features of Claim 8.

The system according to the invention for cooling and/or heating aircraft devices to
be cooled and/or heated comprises a first individual cooling and/or heating system
associated with a first aircraft device to be cooled and/or heated. The system
according to the invention further comprises a second individual cooling and/or
heating system associated with a second aircraft device to be cooled and/or heated.
The aircraft devices to be cooled and/or heated can be any components or systems
on board the aircraft, such as, for example, electrical or electronic devices, but also
parts of a passenger cabin or a cargo compartment of the aircraft. The individual
cooling and/or heating systems serve to supply the aircraft devices with cooling
and/or heating energy, according to requirements. The individual cooling and/or
heating systems here can be designed such that they are able to generate merely
cooling or heating energy. Alternatively to this, however, the individual cooling
and/or heating systems can also be designed such that they can supply the aircraft
devices with cooling or heating energy, for example, in dependence on the operating
situation of the aircraft.

The system according to the invention for cooling and/or heating aircraft devices to
be cooled and/or heated further comprises a cooling and/or heating energy supply
apparatus which is adapted to supply cooling and/or heating energy generated by
the first and/or the second individual cooling and/or heating system to the first
and/or the second aircraft device to be cooled and/or heated. In other words, the
cooling and/or heating energy supply apparatus serves to distribute cooling and/or
heating energy generated by the first and/or the second individual cooling and/or
heating system to the first and/or the second aircraft device to be cooled and/or
heated.
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For this purpose, the cooling and/or heating energy supply apparatus can comprise,
for example, an appropriately configured conduit system which is able to supply
cooling and/or heating energy generated by the first individual cooling and/or
heating system either only to the first or only to the second, but if required also to
the first and to the second aircraft device to be cooled and/or heated. Similarly, the
conduit system of the cooling and/or heating energy supply apparatus can enable the
supply of cooling and/or heating energy generated by the second individual cooling
and/or heating system merely to the first or merely to the second, but also to the
first and to the second aircraft device to be cooled and/or heated. The cooling and/or
heating energy streams through the conduit system of the cooling and/or heating
energy supply apparatus can be controlled, for example, by appropriate valves
arranged in the conduits of the conduit system.

Finally, the system according to the invention comprises a control device which is
adapted to receive and process signals characteristic of the cooling and/or heating
requirements of the first aircraft device to be cooled and/or heated, the cooling
and/or heating requirements of the second aircraft device to be cooled and/or heated
and of the load condition of the first and/or the second individual cooling and/or
heating system. The signals to be supplied to the control device can be provided, for
example, by appropriate sensors associated with the first and the second aircraft
device and the first and the second individual cooling and/or heating system,
respectively. The sensors associated with the first and the second aircraft device can
be embodied as temperature sensors, but also as sensors which detect power
parameters of the first and the second aircraft device which are characteristic of the
operating state of the first and the second aircraft device. Similarly, the sensors
associated with the first and the second individual cooling and/or heating system can
be embodied as sensors which detect power parameters of the first and the second
individual cooling and/or heating system which are characteristic of the operating
state of the first and the second individual cooling and/or heating system. All that is
essential is that the control device is able, on the basis of the signals which it
recelves, to determine the current cooling and/or heating requirements of the first
and the second aircraft device to be cooled and/or heated and the load condition of
the first and/or the second individual cooling and/or heating system.

On the basis of the signals which it receives, the control device controls the operation
of the first and/or the second individual cooling and/or heating system and/or the
supply of cooling and/or heating energy generated by the first and/or the second
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individual cooling and/or heating system to the first and/or the second aircraft device
to be cooled and/or heated. The cooling energy generated by the first individual
cooling and/or heating system is thus no longer exclusively supplied to the first
aircraft device to be cooled and/or heated, but can if required also be supplied, by
means of the cooling and/or heating energy supply apparatus under the control of
the control device, to the second aircraft device to be cooled and/or heated. Such an
operation of the system according to the invention is expedient, for example, when
the individual cooling and/or heating system associated with the second aircraft
device to be cooled and/or heated is already heavily loaded, whereas the individual
cooling and/or heating system associated with the first aircraft device to be cooled
and/or heated still has cooling and/or heating capacity. Conversely, it may be
expedient, on heavy loading of the first individual cooling and/or heating system
associated with the first aircraft device to be cooled and/or heated, also to utilise
cooling and/or heating energy, generated by the second individual cooling and/or
heating system associated with the second aircraft device to be cooled and/or
heated, to supply the first aircraft device to be cooled and/or heated.

The system according to the invention for cooling and/or heating aircraft devices to
be cooled and/or heated thus ensures that the rigid association of individual cooling
and/or heating systems with individual aircraft devices to be cooled and/or heated is
removed. Instead, there is provided an overall system which ensures optimised
distribution of cooling energy and/or heating energy streams, generated by the
individual cooling and/or heating systems, to the cooling and/or heating energy
consumers, i.e. the aircraft devices to be cooled and/or heated. As a result, it is no
longer necessary to dimension and design the individual cooling and/or heating
systems associated with the individual aircraft devices to be cooled and/or heated
such that they can meet the maximum cooling and/or heating requirements of the
aircraft devices to be cooled and/or heated also at peak-load periods. Rather, it is
merely necessary for the overall system to be able to provide the cooling and/or
heating energy required by the aircraft devices to be cooled and/or heated during
operation. The individual cooling and/or heating systems can thereby be not only of
lighter, but also smaller and thus more installation-space-saving design than is the
case In systems with a rigid association of individual cooling and/or heating systems
with aircraft devices to be cooled and/or heated. Moreover, the system according to
the invention enables the implementation of synergies of the individual cooling
and/or heating systems which can enable a further weight and volume reduction of
the overall system.
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The system according to the invention for cooling and/or heating aircraft devices to
be cooled and/or heated can comprise merely two individual cooling and/or heating
systems. Alternatively to this, however, it is also conceivable to equip the system
according to the invention with any desired number of individual cooling and/or
heating systems. The cooling and/or heating energy supply apparatus is then
preferably adapted to couple at least one, preferably all, aircraft device(s) to be
supplied with cooling and/or heating energy by the system according to the invention
with the individual cooling and/or heating systems such that the aircraft device(s)
can be supplied with cooling and/or heating energy by at least two, preferably all,
individual cooling and/or heating systems.

Preferably, the control device of the system according to the invention for cooling
and/or heating aircraft devices to be cooled and/or heated is adapted to control the
operation of the first and/or the second individual cooling and/or heating system
and/or the supply of cooling and/or heating energy generated by the first and/or the
second individual cooling and/or heating system to the first and/or the second
aircraft device to be cooled and/or heated in such a way that the overall energy
requirements of the first and the second individual cooling and/or heating system
which are required by the first and/or the second individual cooling and/or heating
system to generate the cooling and/or heating energy are minimised. In other words,
the control device controls the operation of the individual cooling and/or heating
systems and the distribution of the cooling and/or heating energy generated by the
individual cooling and/or heating systems in such a way that the energy consumption
of the overall system is optimised. For example, the control unit can control the
operation of the individual cooling and/or heating systems and the operation of the
cooling and/or heating energy supply apparatus in such a way that an individual
cooling and/or heating system which is already being operated at high load and
consequently with high energy requirements is not operated in an energy-intensive
manner at even higher load on increasing cooling and/or heating energy
requirements of the aircraft device associated with the individual cooling and/or
heating system, but that instead the additional cooling and/or heating energy
requirements of the aircraft device are met by an individual cooling and/or heating
system which is operable with less load and conseqguently more energy-efficiently.

The control device can be adapted to control the operation of the first and/or the
second individual cooling and/or heating system and/or the supply of cooling and/or
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heating energy generated by the first and/or the second individual cooling and/or
heating system to the first and/or the second aircraft device to be cooled and/or
heated while taking account of load-dependent energy requirement data of the first
and the second individual cooling and/or heating system. If the control device can
continuously access load-dependent energy requirement data of the first and the
second individual cooling and/or heating system, the control device can ensure in a
particularly simple and convenient manner that the overall energy requirements of
the system according to the invention for cooling and/or heating aircraft devices to
be cooled and/or heated are minimised.

For example, the controi device can be adapted to access load-dependent energy
requirement data of the first and/or the second individual cooling and/or heating
system stored in a data base. The energy requirement data of the first and the
second individual cooling and/or heating system can be stored in the data base, for
example, in the form of a lookup table. Additionally or alternatively to this, however,
the control device can also be adapted to calculate load-dependent energy
requirement data of the first and the second individual cooling and/or heating system
using appropriate equations. With such an arrangement, the load-dependent energy
requirement data of the first and the second individual cooling and/or heating system
are stored not as fixed data, but in parametric form.

The maximum overall cooling and/or heating energy generating capacity of the
system according to the invention for cooling and/or heating aircraft devices to be
cooled and/or heated is set by the configuration, i.e. the design and dimensioning, of
the individual cooling and/or heating systems. The control device of the system
according to the invention for cooling and/or heating aircraft devices to be cooled
and/or heated can further be adapted, when controlling the operation of the first
and/or the second individual cooling and/or heating system and/or the supply of
cooling and/or heating energy generated by the first and/or the second individual
cooling and/or heating system to the first and/or the second aircraft device to be
cooled and/or heated, to give a higher priority to the supply of cooling and/or heating
energy to the first or the second aircraft device to be cooled and/or heated over the
supply of cooling and/or heating energy to the second or the first aircraft device to
be cooled and/or heated if the overall cooling and/or heating requirements of the
first and the second aircraft device to be cooled and/or heated exceed the maximum
overall cooling and/or heating energy generating capacity of the first and/or the
second individual cooling and/or heating system. In other words, if the overall
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cooling and/or heating requirements of all the aircraft devices to be supplied with
cooling and/or heating energy exceeds the overall cooling and/or heating energy
generating capacity of the individual cooling and/or heating systems of the overall
system, the control device prioritises one or more aircraft device(s) to be cooled
and/or heated with regard to the supply of cooling and/or heating energy.

Preferably, the control device is adapted, when prioritising the first or the second
aircraft device to be cooled and/or heated over the second or the first aircraft device
to be cooled and/or heated with regard to the supply of cooling and/or heating
energy, to take account of data characteristic of the relevance of the first and/or the
second aircraft device to be cooled and/or heated to the operation of the aircraft. As
a result, the control device can give a higher priority, for example, to a safety-
relevant aircraft device with regard to the supply of cooling and/or heating energy
than to a system which serves merely for the comfort or entertainment of passengers
on board the aircraft. Of course, the overall system should, however, still be
designed and dimensioned such that all the cooling and/or heating tasks required for
proper and safe operation of the aircraft can always be fulfilled, i.e. in all operating
situations of the aircraft.

The data characteristic of the relevance of the first and/or the second aircraft device
to be cooled and/or heated to the operation of the aircraft are preferably data
dependent on the operating state of the aircraft. That is to say, the data take
account, for example, of whether the aircraft is on the ground or is flying.
Furthermore, the control device is preferably adapted to receive and process signals
characteristic of the operating state of the aircraft, and to carry out the prioritising of
the first or the second aircraft device to be cooled and/or heated over the second or
the first aircraft device to be cooled and/or heated with regard to the supply of

cooling and/or heating energy in dependence on the signals characteristic of the
operating state of the aircraft.

The control device of the system according to the invention for cooling and/or
heating aircraft devices to be cooled and/or heated can serve merely to control the
operation of the individual cooling and/or heating systems of the overall system and
to control the distribution of the cooling and/or heating energy generated by the
Individual cooling and/or heating systems to the aircraft devices to be cooled and/or
heated. Additionally, however, the control device can also be adapted to influence
the operation of the aircraft devices to be cooled and/or heated. For exampie, the
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control device can be adapted, in operating situations of the overall system in which
the cooling and/or heating energy generated by the overall system is not sufficient to
supply sufficient cooling and/or heating energy to all the aircraft devices to be cooled
and/or heated, to reduce the power and thus the cooling and/or heating energy
requirements of individual aircraft devices which are less relevant, preferably in these
operating situations. The control device can be adapted directly to intervene in the
operation of the aircraft devices to be cooled and/or heated. Alternatively to this,
however, it is also conceivable for the control device to send appropriate signals to
further control devices for controlling the operation of the aircraft devices to be

cooled and/or heated.

The control device of the system according to the invention for cooling and/or
heating aircraft devices to be cooled and/or heated can be adapted to control the
operation of the individual cooling and/or heating systems of the overall system
and/or the operation of the aircraft devices to be cooled and/or heated digitally, i.e.
to switch individual cooling and/or heating systems and/or aircraft devices to be
cooled and/or heated on or off according to requirements. Alternatively or
additionally to this, however, the control device can also be adapted to control the
operation of the individual cooling and/or heating systems of the overall system
and/or the operation of the aircraft devices to be cooled and/or heated in such a way
that stepwise or continuous adaptation of the power of the individual cooling and/or
heating systems and/or the aircraft devices to be cooled and/or heated takes place.

In the case of a method according to the invention for cooling and/or heating aircraft
devices to be cooled and/or heated, a first individual cooling and/or heating system
associated with a first aircraft device to be cooled and/or heated is provided.
Furthermore, a second individual cooling and/or heating system associated with a
second aircraft device to be cooled and/or heated is provided. Finally, a cooling
and/or heating energy supply apparatus which is adapted to supply cooling and/or
heating energy generated by the first and/or the second individual cooling and/or
heating system to the first and/or the second aircraft device to be cooled and/or
heated is provided. A control device is supplied with signals which are characteristic
of the cooling and/or heating requirements of the first and/or the second aircraft
device to be cooled and/or heated and of the load condition of the first and/or the
second individual cooling and/or heating system. The operation of the first and/or the
second individual cooling and/or heating system and/or the supply of cooling and/or
heating energy generated by the first and/or the second individual cooling and/or
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heating system to the first and/or the second aircraft device to be cooled and/or
heated is controlled by means of the control device on the basis of said signals.

Preferably, the operation of the first and/or the second individual cooling and/or
heating system and/or the supply of cooling and/ot heating energy generated by the
first and/or the second individual cooling and/or heating system to the first and/or
the second aircraft device to be cooled and/or heated is controlled in such a way that
the overall energy requirements of the first and the second individual cooling and/or
heating system which are required by the first and/or the second individual cooling
and/or heating system to generate the cooling and/or heating energy are minimised.

The operation of the first and/or the second individual cooling and/or heating system
and/or the supply of cooling and/or heating energy generated by the first and/or the
second individual cooling and/or heating system to the first and/or the second
aircraft device to be cooled and/or heated can be controlled while taking account of
load-dependent energy requirement data of the first and the second individual
cooling and/or heating system.

The control device can access load-dependent energy requirement data of the first
and the second individual cooling and/or heating system stored in a data base.
Additionally or alternatively to this, the control device can calculate load-dependent
energy requirement data of the first and the second individual cooling and/or heating
system using appropriate equations.

When controlling the operation of the first and/or the second individual cooling
and/or heating system and/or the supply of cooling and/or heating energy generated
by the first and/or the second individual cooling and/or heating system to the first
and/or the second aircraft device to be cooled and/or heated, a higher priority can be
given to the supply of cooling and/or heating energy to the first or the second
aircraft device to be cooled and/or heated over the supply of cooling and/or heating
energy to the second or the first aircraft device to be cooled and/or heated if the
overall cooling and/or heating requirements of the first and the second aircraft device
to be cooled and/or heated exceed the maximum overall cooling and/or heating
energy generating capacity of the first and the second individual cooling and/or
heating system.
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When prioritising the first or the second aircraft device to be cooled and/or heated
over the second or the first aircraft device to be cooled and/or heated with regard to
the supply of cooling and/or heating energy, the control device can take account of
data characteristic of the relevance of the first and/or the second aircraft device to be
cooled and/or heated to the operation of the aircraft.

The data characteristic of the relevance of the first and/or the second aircraft device
to be cooled and/or heated to the operation of the aircraft can be data dependent on
the operating state of the aircraft. The control device can receive and process signals
characteristic of the operating state of the aircraft, and carry out the prioritising of
the first or the second aircraft device to be cooled and/or heated over the second or
the first aircraft device to be cooled and/or heated with regard to the supply of
cooling and/or heating energy in dependence on the signals characteristic of the
operating state of the aircraft.

A preferred embodiment of the invention will now be explained in more detail with
reference to the appended schematic figure which shows the setup of a system
according to the invention for cooling and/or heating aircraft devices to be cooled
and/or heated.

A system, generally denoted by 10 in the figure, serves to supply a series of aircraft
devices 12, 14, 16, 18 present on board an aircraft with cooling and/or heating
energy, according to requirements. In the embodiment shown, the aircraft devices
12, 14 are configured such that they have to be supplied with cooling energy in all
operating situations in order to ensure proper operation of the aircraft devices 12,
14. The aircraft device 16, by contrast, is an aircraft device which has to be supplied
with heating energy during operation. The aircraft device 18, by contrast, has to be
alternatively either cooled or heated in dependence on its operating state and the
operating state of the aircraft.

In the embodiment shown in the figure, the system 10 serves to supply four aircraft
devices 12, 14, 16, 18 with cooling and/or heating energy. However, the system 10
can of course also be designed to supply fewer than four or more than four aircraft
devices with cooling and/or heating energy. Moreover, the configuration of the
aircraft devices can vary depending on whether the aircraft devices are to be
supplied only with cooling energy, only with heating energy or, according to the
operating state, with cooling and heating energy.
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Associated with the individual aircraft devices 12, 14, 16, 18 are respectively
corresponding individual cooling and/or heating systems 20, 22, 24, 26. The
individual cooling and/or heating systems 20, 22, 24, 26 are in each case
dimensioned and designed such that they serve primarily to supply cooling and/or
heating energy to the aircraft devices 12, 14, 16, 18 associated with them. However,
a cooling and/or heating energy supply apparatus 28 comprising an appropriately
configured conduit system is designed to supply cooling and/or heating energy
generated by the individual cooling and/or heating systems 20, 22, 24, 26 to all the
aircraft devices 12, 14, 16, 18. In other words, with the aid of the cooling and/or
heating energy supply apparatus 28, any aircraft device 12, 14, 16, 18 can be
supplied with cooling and/or heating energy by any individual cooling and/or heating
system 20, 22, 24, 26. The cooling and/or heating energy streams through the
conduit system of the cooling and/or heating energy supply apparatus 28 can be
controlled, for example, with the aid of appropriate valves arranged in the conduit

system.

Furthermore, the system 10 comprises a control device 30. The control device 30 is
embodied in the form of an electronic control device and is adapted to receive and
process signals characteristic of the cooling and/or heating requirements of the
aircraft devices 12, 14, 16, 18. In other words, the control device 30 receives, from
appropriate sensors which are associated with the individual aircraft devices 12, 14,
16, 18 and which can be embodied, for example, in the form of temperature sensors
or sensors detecting the current power level of the aircraft devices 12, 14, 16, 18,
signals from which the control device 30 can derive the current cooling and/or
heating requirements of the aircraft devices 12, 14, 16, 18. Furthermore, the control
device 30 receives signals which deliver information about the load condition of the
individual cooling and/or heating systems 20, 22, 24, 26 to the control device 30.
Said signals are provided by sensors associated with the individual cooling and/or
heating systems 20, 22, 24, 26.

On the basis of the signals supplied to it by the sensors associated with the individual
cooling and/or heating systems 20, 22, 24, 26 and characteristic of the load condition
of the individual cooling and/or heating systems 20, 22, 24, 26, the control device
determines appropriate load-dependent energy requirement data of the individual
cooling and/or heating systems 20, 22, 24, 26. The load-dependent energy
requirement data can either be stored in a data base or be calculated by the control
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device 30 using appropriate equations. As a result, the control device 30, when
controlling the operation of the individual cooling and/or heating systems 20, 22, 24,
26 and/or the supply of the cooling and/or heating energy generated by the
individual cooling and/or heating systems 20, 22, 24, 26 to the aircraft devices 12,
14, 16, 18, can take account of the load-dependent energy requirement data of the
individual cooling and/or heating systems 20, 22, 24, 26.

This enables the control device 30 to control the supply of the cooling and/or heating
energy generated by the individual cooling and/or heating systems 20, 22, 24, 26
and or the operation of the individual cooling and/or heating systems 20, 22, 24, 26
in such a way that the overall energy requirements of the individual cooling and/or
heating systems 20, 22, 24, 26 which are required by the individual cooling and/or
heating systems 20, 22, 24, 26 to generate the cooling and/or heating energy are
minimised. For example, the control device 30 can ensure that, in a case where the
aircraft device 14 requires additional cooling energy, but the individual cooling
system 22 associated with the aircraft device 14 is aiready being operated at high
load, the cooling requirements of the aircraft device 14 are met by the individual
cooling system 20 which is actually associated with the aircraft device 12 but is less
loaded, if this enables minimisation of the overall energy requirements of the
individual cooling systems 20, 22.

In principle, during operation of the system 10, the case may also arise where the
overall cooling and/or heating requirements of the aircraft devices 12, 14, 16, 18

exceed the maximum overall cooling and/or heating energy generating capacity of

the individual cooling and/or heating systems 20, 22, 24, 26. In such a case, the
control device 30 receives from appropriate sensors 32 signals characteristic of the
operating state of the aircraft. For example, on the basis of the signals supplied to it
by the sensors 32, the control device 30 can ascertain whether the aircraft is on the
ground or is flying.

In dependence on the operating state of the aircraft, the control device 30 prioritises
the aircraft devices 12, 14, 16, 18 with regard to their relevance to the operation of
the aircraft. For example, safety-relevant aircraft devices enjoy highest priority,
whereas the control device 30 gives merely a lower priority to aircraft devices which
serve merely for the comfort of people on board the aircraft. The control device 30
then controls the operation of the individual cooling and/or heating systems 20, 22,
24, 26, and the distribution of the cooling and/or heating energy generated by the
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individual cooling and/or heating systems 20, 22, 24, 26 to the aircraft devices 12,
14, 16, 18, in such a way that firstly the aircraft devices which are given the highest
priority by the control device 30 in a particular operating state of the aircraft are
supplied with cooling and/or heating energy. In such a situation, the individual

5 cooling and/or heating systems 20, 22, 24, 26 are preferably operated at full load.

If desired or required, the control device 30 can also influence the operation of the
aircraft devices 12, 14, 16, 18. If, on the basis of the data available to it, the control
device 30 ascertains that the maximum overall cooling and/or heating energy

10 generating capacity of the individual cooling and/or heating systems 20, 22, 24, 26 is
not sufficient to supply all the aircraft devices 12, 14, 16, 18 with sufficient cooling
and/or heating energy, the control device 30 can reduce the ioad condition and thus
the cooling and/or heating energy requirements of individual aircraft devices
preferably classed as less relevant. For this purpose, the control device 30 can have

15 a directly controlling influence on the operation of the aircraft devices 12, 14, 16, 18.
Alternatively to this, however, it is also conceivable for the control device 30 to
supply appropriate control signals to control devices associated with the individual
aircraft devices 12, 14, 16, 18.

20 The control device 30 can be adapted to control the operation of the individual
cooling and/or heating systems 20, 22, 24, 26 and/or the operation of the aircraft
devices 12, 14, 16, 18 to be cooled and/or heated digitally, i.e. to switch individual
cooling and/or heating systems 20, 22, 24, 26 and/or aircraft devices 12, 14, 16, 18
to be cooled and/or heated on or off according to requirements. Alternatively or

25 additionally to this, however, the control device 30 can also be designed to control
the operation of the individual cooling and/or heating systems 20, 22, 24, 26 and/or
the operation of the aircraft devices 12, 14, 16, 18 to be cooled and/or heated in
such a way that stepwise or continuous adaptation of the power of the individual
cooling and/or heating systems 20, 22, 24, 26 and/or the aircraft devices 12, 14, 16,

30 18 to be cooled and/or heated takes place.
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WHAT IS CLAIMED 1IS:

1. System (10) for cooling and/or heating aircraft devices (12, 14, 16, 18) to
be cooled and/or heated, which comprises:

- a first individual cooling and/or heating system (20, 22) associated with a first
aircraft device (12, 14) to be cooled and/or heated, and

- @ second individual cooling and/or heating system (24, 26) associated with a
second aircraft device (16, 18) to be cooled and/or heated,

characterised in that the system (10) further comprises:

- a cooling and/or heating energy supply apparatus (28) which is adapted to
supply cooling and/or heating energy generated by the first and/or the second
individual cooling and/or heating system (20, 22, 24, 26) to the first and/or the
second aircraft device (12, 14, 16, 18) to be cooled and/or heated, and

- a control device (30) which is adapted to receive and process signals
characteristic of the cooling and/or heating requirements of the first and/or the
second aircraft device (12, 14, 16, 18) to be cooled and/or heated and of the load
condition of the first and/or the second individual cooling and/or heating system
(20, 22, 24, 26), and which is further adapted to control, on the basis of said
signals while taking account of load-dependent energy requirement data of the
first and the second individual cooling and/or heating system (20, 22, 24, 26), the
operation of the first and/or the second individual cooling and/or heating system
(20, 22, 24, 26) and/or the supply of cooling and/or heating energy generated by
the first and/or the second individual cooling and/or heating system (20, 22, 24,
26) to the first and/or the second aircraft device (12, 14, 16, 18) to be cooled
and/or heated in such a way that the overall energy requirements of the first and
the second individual cooling and/or heating system (20, 22, 24, 26) which are
required by the first and/or the second individual cooling and/or heating system
(20, 22, 24, 26) to generate the cooling and/or heating energy are minimised.

2. System according to Claim 1,

characterised in that the control device (30) is adapted to access the load-
dependent energy requirement data of the first and the second individual cooling
and/or heating system (20, 22, 24, 26) stored in a data base and/or to calculate
the load-dependent energy requirement data of the first and the second individual

cooling and/or heating system (20, 22, 24, 26) using appropriate equations.
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3. System according to Claim 1 or 2,

characterised in that the control device (30) is adapted, when controlling the
operation of the first and/or the second individual cooling and/or heating system
(20, 22, 24, 26) and/or the supply of cooling and/or heating energy generated by
the first and/or the second individual cooling and/or heating system (20, 22, 24,
26) to the first and/or the second aircraft device (12, 14, 16, 18) to be cooled
and/or heated, to give a higher priority to the supply of cooling and/or heating
energy to the first or the second aircraft device (12, 14, 16, 18) to be cooled
and/or heated over the supply of cooling and/or heating energy to the second or
the first aircraft device (16, 18, 12, 14) to be cooled and/or heated if the overall
cooling and/or heating requirements of the first and/or the second aircraft device
(12, 14, 16, 18) to be cooled and/or heated exceed the maximum overall cooling
and/or heating energy generating capacity of the first and the second individual
cooling and/or heating system (20, 22, 24, 26).

4, System according to Claim 3,

characterised in that the control device (30) is adapted, when prioritising the first
or the second aircraft device (12, 14, 16, 18) to be cooled and/or heated over the
second or the first aircraft device (16, 18, 12, 14) to be cooled and/or heated with
regard to the supply of cooling and/or heating energy, to take account of data
characteristic of the relevance of the first and/or the second aircraft device (12,
14, 16, 18) to be cooled and/or heated to the operation of the aircraft.

5. System according to Claim 4,
characterised in that the data characteristic of the relevance of the first and/or

the second aircraft device (12, 14, 16, 18) to be cooled and/or heated to the
operation of the aircraft are data dependent on the operating state of the aircraft
and in that the control device (30) is adapted to receive and process signals
characteristic of the operating state of the aircraft, and to carry out the prioritising
of the first or the second aircraft device (12, 14, 16, 18) to be cooled and/or
heated over the second or the first aircraft device (16, 18, 12, 14) to be cooled
and/or heated with regard to the supply of cooling and/or heating energy in
dependence on the signals characteristic of the operating state of the aircraft.

6. Method for cooling and/or heating aircraft devices (12, 14, 16, 18) to be
cooled and/or heated, having the steps:
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- providing a first individual cooling and/or heating system (20, 22) associated
with a first aircraft device (12, 14) to be cooled and/or heated, and

- providing a second individual cooling and/or heating system (24, 26) associated
with a second aircraft device (16, 18) to be cooled and/or heated,

characterised in that the method further comprises the steps:

- providing a cooling and/or heating energy supply apparatus (28) which is
adapted to supply cooling and/or heating energy generated by the first and/or the
second individual cooling and/or heating system (20, 22, 24, 26) to the first
and/or the second aircraft device (12, 14, 16, 18) to be cooled and/or heated,

- supplying signals which are characteristic of the cooling and/or heating
requirements of the first and/or the second aircraft device (12, 14, 16, 18) to be
cooled and/or heated and of the load condition of the first and/or the second
individual cooling and/or heating system (20, 22, 24, 26) to a control device (30),
- controlling the operation of the first and/or the second individual cooling and/or
heating system (20, 22, 24, 26) and/or the supply of cooling and/or heating
energy generated by the first and/or the second individual cooling and/or heating
system (20, 22, 24, 26) to the first and/or the second aircraft device (12, 14, 16,
18) to be cooled and/or heated by means of the control device (30) on the basis
of said signals while taking account of load-dependent energy requirement data of
the first and the second individual cooling and/or heating system (20, 22, 24, 26),
in such a way that the overall energy requirements of the first and the second
individual cooling and/or heating system (20, 22, 24, 26) which are required by
the first and/or the second individual cooling and/or heating system (20, 22, 24,
26) to generate the cooling and/or heating energy are minimised.

/. Method according to Claim 6,

characterised in that the control device (30) accesses the load-dependent energy
requirement data of the first and the second individual cooling and/or heating
system (20, 22, 24, 26) stored in a data base and/or calculates the load-
dependent energy requirement data of the first and the second individual cooling
and/or heating system (20, 22, 24, 26) using appropriate equations.

8. Method according to Claim 6 or 7,

characterised in that, when controlling the operation of the first and/or the
second individual cooling and/or heating system (20, 22, 24, 26) and/or the
supply of cooling and/or heating energy generated by the first and/or the second
individual cooling and/or heating system (20, 22, 24, 26) to the first and/or the
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second aircraft device (12, 14, 16, 18) to be cooled and/or heated, a higher
priority is given to the supply of cooling and/or heating energy to the first or the
second aircraft device (12, 14, 16, 18) to be cooled and/or heated over the supply
of cooling and/or heating energy to the second or the first aircraft device (16, 18,
12, 14) to be cooled and/or heated if the overall cooling and/or heating
requirements of the first and the second aircraft device (12, 14, 16, 18) to be
cooled and/or heated exceed the maximum overall cooling and/or heating energy
generating capacity of the first and the second individual cooling and/or heating
system (20, 22, 24, 26).

9. Method according to Claim 8,

characterised in that the control device (30), when prioritising the first or the
second aircraft device (12, 14, 16, 18) to be cooled and/or heated over the
second or the first aircraft device (16, 18, 12, 14) to be cooled and/or heated with
regard to the supply of cooling and/or heating energy, takes account of data
characteristic of the relevance of the first and/or the second aircraft device (12,
14, 16, 18) to be cooled and/or heated to the operation of the aircraft.

10. Method according to Claim 9,

characterised in that the data characteristic of the relevance of the first and/or
the second aircraft device (12, 14, 16, 18) to be cooled and/or heated to the
operation of the aircraft are data dependent on the operating state of the aircraft
and in that the control device (30) receives and processes signals characteristic of
the operating state of the aircraft, and carries out the prioritising of the first or
the second aircraft device (12, 14, 16, 18) to be cooled and/or heated over the
second or the first aircraft device (16, 18, 12, 14) to be cooled and/or heated with
regard to the supply of cooling and/or heating energy in dependence on the
signals characteristic of the operating state of the aircraft.
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