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Description
Reference to related applications

[0001] This application claims the benefit of the filing
date of German Patent Application No. 10 2011 121
053.2 filed December 14, 2011 and of United States Pro-
visional Patent Application No. 61/570,388 filed Decem-
ber 14, 2011.

Technical field

[0002] The invention relates to a passenger compart-
ment with an air distribution system. In particular, the
invention relates to a passenger compartment with an air
distribution system for a means of transport, to a means
of transport with a passenger compartment, to a method
for regulating an air outlet temperature of an air distribu-
tion system in a passenger compartment of a means of
transport, to a computer program element for controlling
an air distribution system, and to a computer-readable
medium.

Background

[0003] Passenger compartments with air distribution
systems and air distribution systems in passenger cabins
of means of transport are, for example, used to supply
passengers with fresh air, and to set a desired cabin tem-
perature in that from a multitude of air outlets in the pas-
senger cabin correspondingly temperature-controlled or
air conditioned air flows. To this effect the air outlets are
distributed in the passenger cabin in such a manner that
to the greatest extent possible they may achieve room-
covering air distribution and a uniform temperature in the
passenger cabin.

[0004] From EP 1550 569 A1 and US 2005/0230488
A1 apassenger compartment with an air distribution sys-
tem is known that comprises a multitude of air outlets
that are divided into several temperature zones. Each air
outlet comprises a heating element that heats the air flow-
ing from the air outlet so that within a temperature zone
a prevailing temperature can be specified.

[0005] Within atemperature zone the temperature can
be regulated independently of an adjoining temperature
zone, in that, for example, several temperature sensors,
which are arranged in the temperature zone, acquire the
cabin temperature, and a regulating device influences
the airtemperature atthe air outlets by adjusting the heat-
ing energy of the heating elements.

[0006] US 2008/0168786 A1 describes a flexible air-
craft air-conditioning system for a flexible aircraft cabin
and is considered as closest prior art. This reference re-
lates to a method and a device for air-conditioning an
aircraft cabin, which comprises a first zone and a second
zone of variable length and at least one intermediate
zone. The at least one intermediate zone may be asso-
ciated with the first zone or the second zone. Air at a first
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set temperature is supplied to the first zone via a first
supply line. Air at a second set temperature is supplied
to the second zone via a second supply line. In at least
one intermediate zone air is supplied via an intermediate
zone supply line associated therewith. If the at least one
intermediate zone is associated with the first zone is, the
set temperature of the air supplied to the intermediate
zone corresponds substantially to the set temperature of
the air supplied to the first zone. If the at least one inter-
mediate zone is associated with the second zone. the
set temperature of the air supplied to the intermediate
zone corresponds substantially to the set temperature of
the air supplied to the second zone.

Summary of the invention

[0007] It may be considered to be an object of the in-
vention to provide for a passenger compartment with an
air distribution system that allows the implementation of
alternative temperature regulation in a temperature zone
with little construction expenditure.

[0008] This object is achieved by the subject-matter of
independent claims 1and 8. Stated are a passenger com-
partment with an air distribution system for a means of
transport, a means of transport, a method, a computer
program element, and a computer-readable medium. Ex-
emplary embodiments of the invention are stated in the
subordinate claims and in the following description.
[0009] Many of the characteristics described below
with respect to the passenger compartment may also be
implemented as method-related steps and vice-versa.
[0010] According to a first aspect of the invention, a
passenger compartment with an air distribution system
for a means of transport is stated, which air distribution
system comprises a control unit, a multitude of air outlets,
and at least one heating element. The passenger com-
partment comprises at least one temperature zone with
a first temperature region and a second temperature re-
gion, wherein the first temperature region is designed to
receive a first heat load, and the second temperature
region is designed to receive a second heat load, which
first heat load differs from the second heat load, wherein
the at least one temperature zone comprises the multi-
tude of air outlets, which multitude of air outlets share a
common air supply. In this arrangement the at least one
heating element is associated with one of the air outlets
in order to heat the air flowing from the one air outlet,
which one air outletis arranged in thattemperature region
of the first temperature region and of the second temper-
ature region, which temperature region comprises a low-
er heat load. The control unit is designed to determine a
temperature in the at least one temperature zone, and
to calculate or determine the heating energy for the at
least one heating element. A first group of the air outlets
in the first temperature region is designed to output air
of afirst air outlet temperature to the passenger compart-
ment, and a second group of the air outlets in the second
temperature region is designed to outlet air of a second
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air outlet temperature to the passenger compartment. In
this arrangement the control unit is designed to calculate
the heating energy for the at least one heating element
in such a manner that in the first temperature zone a
temperature that is as uniform as possible is achieved.
[0011] Inthisarrangement,in each case one or several
heating elements can be associated with, or allocated to,
one air outlet, or one or several heating elements can be
associated with, or allocated to, a multitude of air outlets.
[0012] In this document the term "temperature zone"
refers to aregion of the passenger compartment in which
region all the air outlets share a common air supply and
common temperature regulation. In this arrangement a
passenger compartment can, in particular, comprise a
multitude of temperature zones.

[0013] Furthermore, a temperature zone is character-
ized in thatregulation of the temperature in a temperature
zone is carried out by a single control loop. This means
that the control loop is supplied by a temperature sensor
with a measured value that reflects the temperature in
the corresponding temperature zone, and, correspond-
ing to the setting of the control loop, the heating energy
for the heating elements or the air outlet temperature is
adjusted in order to in the case of a temperature value
that differs from the setpoint value of the temperature
cause a change in the air outlet temperature so that the
temperature in the temperature zone changes to a de-
sired direction i.e., depending on the heat load in the
temperature region, is increased or decreased. It should
be pointed out that the desired air outlet temperature can
be brought about both by means of the heating elements
and directly by adjusting the temperature of the air in the
shared air supply of a temperature zone.

[0014] The air distribution system as described above
and below may make it possible, in particular, that within
a temperature zone a temperature is as uniform as pos-
sible, although, for example, a heat load within the tem-
perature zone differs.

[0015] The term "heat load" refers to all the influences
on the temperature in a temperature zone or in various
temperature regions of a temperature zone.

[0016] For example, passenger density can have an
effect on the heat load to the extent that in the case of a
comparatively high passenger density a comparatively
high heat load is experienced because the body warmth
given off by the passengers can result in an increase in
the temperature in the affected region. Conversely, a
comparatively low passenger density may result in a
comparatively low heat load.

[0017] Apart from the passenger density, for example
placement of an entrance or an exit to or from the pas-
senger compartment, e.g. an emergency exit door of an
aircraft cabin, may also affect the heat load.

[0018] The seal of the emergency exit or the door of
the emergency exit may represent a cold bridge, for ex-
ample because of differences in the material used when
compared to the material and the nature of the aircraft
cabin, and thus can resultin a drop in temperature in the
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immediate vicinity of the emergency exit, which in turn
reduces the heat load in the region affected by this. Like-
wise, the heat load in a region of the passenger cabin
may be influenced by the cabin insulation.

[0019] A different heat load in an individual tempera-
ture zone may thus result in the temperature within the
temperature zone not being uniform, and thus in different
temperature regions within the temperature zone arising.
In particular, the temperature within a temperature zone
may fluctuate when the air outlet temperature is uniform
in the entire temperature zone, but the heat load in this
temperature zone is not uniform.

[0020] A temperature region is characterized in that,
as a result of the prevailing heat load, the temperature
within the temperature region differs from the tempera-
ture in an adjacent temperature region within the same
temperature zone. If in the case of different heat loads
in two temperature regions within a temperature zone
the air outlet temperature at the air outlets is identical,
this results in either the temperature in the temperature
region with a high heat load being too high, or the tem-
perature in the temperature region with a low heat load
being too low.

[0021] A temperature region is a spatially defined or
delimited region within a temperature zone, wherein this
region requires a defined temperature of the air flowing
from the air outlets in order to achieve a desired ambient
temperature in this temperature region or sphere.
[0022] Either an increased temperature or a reduced
temperature in a passenger cabin can reduce the trav-
elling comfort of passengers. In particular an increased
temperature can, for example, in air travel result in cir-
culatory problems in passengers, whereas a reduced
temperature results in passengers being cold or feeling
unwell.

[0023] In order to prevent temperature differentials
within a temperature zone, i.e. different temperatures in
different temperature regions within one and the same
temperature zone due to a varying heat load, a heating
element in an air outlet is supplied with heating energy
in such a manner that the air outlet temperature in the
airoutletis increased or decreased according to the heat
load, wherein in the case of a high heat load the air outlet
temperature is to be lower than in the case of a low heat
load.

[0024] The air distribution system as described above
and below is thus in particular suited to distributing air in
a passenger compartment of an aircraft if, for example,
various seating configurations or seating layouts exist
within a temperature zone.

[0025] The seating configuration in a passenger com-
partment specifies the way the passenger seats are dis-
tributed and the spacing between seats. For example, in
air travel there are various seating configurations in busi-
ness class and economy class, wherein parameters such
as passenger legroom are influenced by means of the
seating configuration.

[0026] Generous spacing between seats results in low
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passenger density, which in turn results in a low heat
load in the corresponding region, for example in business
class. Conversely, in economy class, small spacing be-
tween seats results in higher passenger density and in
a higher heat load.

[0027] In order to, in the case of different passenger
densities, achieve the same temperature in the entire
passenger compartment, a region with a low heat load
needs to be supplied at a higher air outlet temperature
by way of the air outlets, and a region with a high heat
load is correspondingly supplied with a lower air outlet
temperature by way of the air outlets.

[0028] Aslong asatemperature zone comprises a uni-
form seating configuration and thus a uniform passenger
density, the temperature of each temperature zone can
be suitably regulated by way of an identical air outlet tem-
perature of the air outlets in the corresponding temper-
ature zone. However, if a temperature zone does not
have a uniform heat load, i.e. the temperature zone com-
prises several temperature regions with different local
heat loads, a uniform temperature can only be achieved
by way of different air outlet temperatures in the air outlets
of the various temperature regions.

[0029] The air distribution system as described above
and below makes it possible to set the air outlet temper-
ature of the air outlets in various temperature regions of
atemperature zone in that reaction to the local heat load
within a temperature region takes place, in that the heat-
ing energy relating to the heating elements in the air out-
lets is setin such a manner that in the entire temperature
zone as uniform a temperature as possible is achieved.
[0030] A temperature is as uniform as possible if a hu-
man passenger cannot perceive a significant tempera-
ture difference within a temperature zone by means of
the body’s own sensor system. A temperature difference
will be significant in those cases where the difference
exceeds, for example, 1° to 2° Kelvin.

[0031] Thelocal heatload in atemperature region can,
for example, result from the seating configuration and/or
the actually occupied seats in the passenger compart-
ment. The actually occupied passenger seats could, for
example, be determined in that each seat comprises a
sensor that emits a signal to the control unit when the
seat is occupied.

[0032] From the seating configuration and/or the
number of actually occupied seats the control unit can,
for example, determine a heat load in a temperature re-
gion. The air distribution system as described above and
below makes it possible to set the heating energy at the
heating elements of the air outlets after determination of
the heat load in a first temperature region and after de-
termination of the temperature and of the heat load in a
second temperature region of a temperature zone.
[0033] However, adjustment of the air outlet tempera-
ture can, for example, also take place by means of an
individual heating element in the shared air supply or
generally by correspondingly heated air from the air sup-
ply of all the air outlets. Preferably, in this case the air
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outlets are arranged within an individual temperature re-
gion. In this case the air outlet temperature of the heating
element in the air supply could be specified such that for
example in the second temperature region no heating
elements are required in the air outlets in order to bring
about the desired temperature in the corresponding tem-
perature zone. Heating elements are then only arranged
in the air outlets of the first temperature region because,
forexample, in the first temperature region the respective
local heat load is lower than in the second temperature
region, and thus additional heating energy in the air out-
lets is necessary in order to achieve the same tempera-
ture in the first temperature region as in the second tem-
perature region.

[0034] For example, a temperature zone that compris-
es business class and economy class seating configu-
rations could comprise heating elements only in the re-
gion of business class, because the seating configuration
in business classresultsinalower heatload thaninecon-
omy class, and thus greater heating energy could be re-
quired in order to achieve the same temperature in the
two seating classes.

[0035] In an embodiment the heating energy for the
seats or seat rows of business class, which are situated
in a temperature zone together with seats or seat rows
of economy class, can be determined in that the second
air outlet temperature in a second temperature zone,
which second temperature zone only comprises busi-
ness class seats, is used, and the difference in the air
outlet temperature from the first air outlet temperature in
a first temperature zone, which first temperature zone
regulates the air outlet temperature for economy class,
is determined. From the thus determined difference in
the air outlet temperature it is then possible to determine
arequired heating energy for the heating elements in the
business class region in the second temperature zone,
because it is known that the heat load in the second tem-
perature zone, i.e. in business class, is the same as in
the first temperature region of the second temperature
zone, i.e. in the seat rows of business class, which seat
rows are situated in the second temperature zone.
[0036] According to afurther embodiment of the inven-
tion, the passenger compartment comprises at least one
temperature sensor, wherein each one of the at least one
temperature zones is associated with precisely one tem-
perature sensor designed to measure the temperature
inthe temperature zone associated withit, and to transmit
the result to the control unit. This temperature sensor is
a temperature sensor for acquiring an ambient temper-
ature.

[0037] Apartfromthis, eachtemperature zonecanalso
comprise a temperature sensor for acquiring the air outlet
temperature, because the air outlet temperature can be
necessary for determining the necessary heating energy
in temperature zones comprising several temperature re-
gions.

[0038] In this manner the air distribution system may
make it possible for a temperature zone to comprise a
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single temperature sensor and a single control loop for
the temperature, while nevertheless, by way of a knowl-
edge of the heat load or of the distribution of the heat
load within atemperature zone, allowing various air outlet
temperatures at the air outlets of the individual temper-
ature regions to be set in such a manner that the tem-
perature within the entire temperature zone is as uniform
as possible.

[0039] In this arrangement the air outlets within the first
temperature region form part of the first group, and the
air outlets within the second temperature region form part
of the second group of air outlets, wherein the first group
and the second group of air outlets comprise different air
outlet temperatures.

[0040] According to the invention, the control unit fur-
thermore calculates the heating energy of the heating
elements depending on the temperature measured by
the temperature sensor.

[0041] Asalready explained, atemperature zone com-
prises only one temperature sensor for acquiring the am-
bient temperature, which temperature sensor can natu-
rally be situated only in one temperature region. Thus
the actually predominant temperature in a second tem-
perature region cannot be measured. Instead, the control
unit is designed, by way of the temperature in the first
temperature region and the heat load in the first temper-
ature region as well as the heat load in the second tem-
perature region, to calculate the required heating energy
for the heating elements in the second temperature re-
gion in such a manner that in the second temperature
region a desired temperature is achieved.

[0042] Accordingto afurther embodiment of the inven-
tion, the temperature sensor associated with the at least
one temperature zone is arranged in or associated with
thattemperature region that comprises a higher heatload
than another temperature region within the same tem-
perature zone. This can, forexample, be the second tem-
perature region, which has a higher heat load than the
first temperature region of the temperature zone in which
the first temperature region and the second temperature
region are situated.

[0043] Arranging the temperature sensor in the tem-
perature region with a higher heat load may make it pos-
sible for, and support, a predetermined temperature in
this temperature region notbeing exceeded. For example
in air travel exceeding defined temperature limits can re-
sult in passengers experiencing circulatory problems.
Maintaining such a predetermined maximum tempera-
ture can be facilitated in that the measuring signal of the
temperature is precisely emitted in that temperature re-
gion which due to the higher heat load is more likely to
be inclined to assume too high a temperature.

[0044] Accordingto afurther embodiment of the inven-
tion, the passenger compartment comprises a first tem-
perature zone and a second temperature zone, each
comprising a multitude of air outlets, wherein the first
temperature region of the first temperature zone adjoins
the second temperature zone, and wherein the first heat
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load in the firsttemperature region of the first temperature
zone corresponds to the heat load in the second temper-
ature zone and is lower than the second heat load of the
second temperature region of the first temperature zone,
and the heating energy in the first temperature region of
the first temperature zone results from a heat load differ-
ential between the second heat load of the second tem-
perature region of the first temperature zone and the heat
load of the second temperature zone.

[0045] The firsttemperature zone and the second tem-
perature zone can thus, in particular, be temperature
zones that are arranged side-by-side or adjacent to each
other within the passenger cabin, wherein in one of these
temperature zones a varying heat load can arise in that,
for example, the seating configuration of the second tem-
perature zone is extended to seat rows of the first tem-
perature zone. In this document the notion of the first
temperature zone being adjacent to the second temper-
ature zone means that, for example, in two passenger
seat rows, situated one behind another, within the pas-
senger compartment, the air outlets associated with the
respective passenger seat rows are in each case asso-
ciated with a temperature zone, i.e. for example the first
and the second temperature zones. Thus one of the pas-
senger rows that are situated directly one behind another
is supplied by air outlets of the first temperature zone,
while the other passenger seat row is supplied by air
outlets of the second temperature zone.

[0046] According to afurther embodiment of the inven-
tion, the heat load of a temperature region is predeter-
mined by, or derived from, a passenger density in the
corresponding temperature region, wherein an increased
passenger density corresponds to anincreased heat load
of the temperature region.

[0047] According to afurther embodiment of the inven-
tion, the heat load of a temperature region is predeter-
mined by, or derived from, a passenger seat distribution
inatemperatureregion, wherein anincreased passenger
seat density corresponds to an increased heat load of
the temperature region.

[0048] In contrast to the passenger density, which in-
dicates the seats that are actually occupied by persons,
the passenger seatdistribution does notindicate whether
the seats are actually taken up by persons. Thus even
in the case of identical passenger seat density, passen-
ger density can nevertheless result in a different heat
load being determined, because it is quite possible that
not every seat is taken up by a passenger.

[0049] According to a further aspect of the invention,
a means of transport with a passenger compartment as
described above and below is stated.

[0050] The means of transport can be any means of
transport that carries passengers, in which means of
transport the passenger compartment temperature is
regulated and is to be as uniform as possible. The means
of transport can thus be a bus, a train, a ship or boat, or
an aircraft.

[0051] In that each temperature zone comprises only
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one temperature sensor and only one control loop for
regulating the temperature, it is possible, in particular, to
save weight, installation expenditure and costs of tem-
perature regulation.

[0052] According to one embodiment of the invention,
the means of transport is an aircraft.

[0053] According to a further aspect of the invention,
a method for regulating an air outlet temperature of an
air distribution system in a passenger compartment of a
means of transport, as described above and below, is
stated, wherein the air distribution system comprises a
control unit, wherein the passenger compartment com-
prises at least one temperature zone, which at least one
temperature zone comprises a multitude of air outlets,
which multitude of air outlets share a common air supply,
wherein the first temperature region is designed to re-
ceive afirstheatload, and the second temperature region
is designed to receive a second heat load, which first
heat load differs from the second heat load, wherein the
air distribution system comprises at least one heating
element, wherein the at least one heating element is as-
sociated with an air outlet and is designed to heat the air
flowing from the air outlet, which one air outlet is arranged
in that temperature region of the first temperature region
and of the second temperature region which comprises
alower heat load, wherein the control unit is designed to
determine a temperature in each temperature zone and
to calculate a heating energy for the at least one heating
element, wherein a first group of the air outlets in the first
temperature region is designed to output air of a first air
outlet temperature to the passenger compartment, and
wherein a second group of the air outlets in the second
temperature region is designed to output air of a second
air outlet temperature to the passenger compartment,
wherein the method comprises the following step: calcu-
lating the heating energy for the at least one heating el-
ement in the air outlet, wherein the at least one heating
element is designed to influence the air outlet tempera-
ture at the air outlet, wherein calculating the heating en-
ergy takes place in such a manner that the temperature
in the temperature zone is as uniform as possible.
[0054] Thus, the method as described above and be-
low ensures that despite different heat loads the temper-
ature within a temperature zone in several temperature
regions is kept constant in that the air outlet temperature
of the air outlets in the temperature regions is adjusted
in that the heating energy of the heating elements is cal-
culated correspondingly.

[0055] According to one embodiment of the invention,
the method further comprises the following steps: deter-
mining a first air outlet temperature in a first temperature
zone of the at least one temperature zone; determining
a second air outlet temperature in a second temperature
zone of the at least one temperature zone; calculating
the heating energy of the at least one heating element in
the first temperature region of the first temperature zone
by means of the first air outlet temperature and of the
second air outlet temperature; and outputting the heating
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energy to the at least one heating element.

[0056] In particular, the temperature in the first tem-
perature zone in an individual temperature region can be
determined by at least two temperature regions of the
first temperature zone. Subsequently the heating energy
for adjusting the air outlet temperature in a further tem-
perature region of the first temperature zone can be de-
termined in that the difference in the air outlet tempera-
ture with regard to a second temperature zone is deter-
mined, and from this difference in the air outlet temper-
ature the required heating energy for the heating ele-
ments of the temperature region with the lower heat load
within the first temperature zone is determined.

[0057] According to afurther embodiment of the inven-
tion, the first air outlet temperature is determined in the
second temperature region of the first temperature zone.
[0058] In this arrangement the second temperature re-
gion of the first temperature zone can comprise a higher
heat load than the first temperature region of the first
temperature zone, and consequently, in the first temper-
ature region, in order to increase the air outlet tempera-
ture therein, the heating energy is correspondingly in-
creased in order to achieve a uniform temperature in the
first temperature zone.

[0059] According to afurther embodiment of the inven-
tion, calculation of the heating energy takes place with
the use of the difference between the first air outlet tem-
perature and the second air outlet temperature.

[0060] In other words this means that the first temper-
ature zone comprises, for example, economy class seat-
ing configuration in the second temperature region, and
business class seating configuration in the first temper-
ature region, which due to different passenger densities
in these temperature regions results in different heat
loads. If the ambient temperature in the second temper-
ature region is then measured and adjusted by means
of the control loop in order to achieve a predetermined
ambient temperature, the air outlet temperature in the
first temperature region can be too low in order to, based
on the low heat load in that region, achieve the same
ambient temperature. Thus, in the first temperature re-
gion additional heating energy for the heating elements
is then required, and consequently the air outlet temper-
ature in the first temperature region is higher than in the
second temperature region.

[0061] The additional heating energy is determined in
that the air outlet temperature of a second temperature
zone is used, which second temperature zone comprises
business class seating configuration. Since this region
requires a higher air outlet temperature, when compared
to economy class, for the same ambient temperature to
be achieved, the difference in the air outlet temperature
between business class and economy class can be de-
termined as the difference between the respective air
outlet temperatures, and from this difference in turn the
additional heating energy necessary for increasing the
air outlet temperature in the first temperature region, i.e.
inthe business class region, of the first temperature zone
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can be determined.

[0062] Accordingto afurther embodiment of the inven-
tion, the method furthermore comprises the step of: de-
termining the temperature in each temperature zone of
the at least one temperature zone or of the multitude of
temperature zones, wherein in each case the tempera-
ture in that temperature region of each temperature zone
is determined, in which temperature region the highest
heat load is present, in particular the highest heat load
within said temperature zone.

[0063] According to a further aspect of the invention,
a computer program element for controlling an air distri-
bution system as described above and below is stated,
which computer program element is designed to imple-
ment the method as described above and below when
said computer program element is executed on a proc-
essor of a control unit of the air distribution system.
[0064] According to a further aspect of the invention,
a computer-readable medium comprising a computer
program element as described above and below is stat-
ed. The computer-readable medium can, for example,
be a hard disc, a removable or permanent memory mod-
ule, a diskette, a CD-ROM, a DVD and any other writable
or merely readable medium that is suitable for containing
a computer program element, and to make it available
to a processor of an arithmetic unit for readout.

[0065] Below, exemplary embodiments of the inven-
tion are described with reference to the drawings.

Brief description of the drawings
[0066]

Fig. 1 shows a passenger compartment with an air
distribution system for a means of transport accord-
ing to one exemplary embodiment of the invention.

Fig. 2 shows a temperature zone of a passenger
compartment according to a further exemplary em-
bodiment of the invention.

Fig. 2A shows a temperature zone of a passenger
compartment according to a further exemplary em-
bodiment of the invention.

Fig. 3 shows a passenger compartment with a mul-
titude of temperature zones and temperature regions
according to a further exemplary embodiment of the
invention.

Fig. 4 shows an aircraft comprising a passenger
compartment with an air distribution system accord-
ing to a further exemplary embodiment of the inven-
tion.

Fig. 5 shows a method for regulating an air outlet
temperature of an air distribution system for a pas-
senger compartment according to a further exem-

10

15

20

25

30

35

40

45

50

55

plary embodiment of the invention.

Fig. 6 shows a computer-readable medium accord-
ing to a further exemplary embodiment of the inven-
tion.

Detailed description of exemplary embodiments

[0067] Theillustrations in the figures are diagrammatic
and not to scale.

[0068] If in the following description of the figures the
same reference characters are used, they relate to iden-
tical or similar elements.

[0069] Fig. 1 shows a passenger compartment 110
with an air distribution system 100 or an air distribution
system 100 for a passenger compartment 110 according
to one exemplary embodiment of the invention. The pas-
senger compartment 110 is divided into two temperature
zones 150, wherein each temperature zone comprises
a multitude of air outlets 120 that are connected to a
shared air supply 170 or are supplied with air by means
of this air supply.

[0070] In order to bring the temperature in a tempera-
ture zone 150 to a desired value or keep it at this value
or stabilize it, the air distribution system 100 comprises
a control unit 140 that is designed to control heating el-
ements 130 in the air outlets 120 in such a manner that
the heating elements, by way of a variable supply of heat-
ing energy, heat the air that flows from the air outlet into
the passenger compartment.

[0071] In order to determine the heating energy for the
heating elements, in each temperature zone a tempera-
ture sensor (for the sake of clarity not shown in the draw-
ing) is arranged which transmits the measured temper-
ature to the control unit.

[0072] Although Fig. 1 shows a control unit in each
temperature zone, it is likewise possible for a single con-
trol unit to monitor several temperature zones and to reg-
ulate their temperatures or the supply of heating energy
to the heating elements.

[0073] Fig. 2shows atemperature zone 150 with a first
temperature region 210 and a second temperature region
220. The air outlets 120 are supplied with air by way of
the shared air supply 170, wherein during flowing from
the air outlets 120 into the passenger compartment the
air is heated by a heating element 130.

[0074] If the first temperature region 210 comprises a
heat load that differs from the heat load in the second
temperature region 220, the heating elements of the air
outlets of the first group 121 need to be supplied with
heating energy that differs from that of the heating ele-
ments of the air outlets of the second group 122.
[0075] The different heating energy for the heating el-
ements of the first group 121 and of the second group
122 is determined in that in a single one of the temper-
ature regions 210, 220 the temperature is measured by
means of a temperature sensor, and the heat load in the
first temperature region 210 and in the second temper-
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ature region 220 is determined.

[0076] In this manner a difference in the heating load
between the first temperature region 210 and the second
temperature region 220 can be determined and by way
of the known temperature in one of the temperature re-
gions the required heating energy for the heating ele-
ments in the other temperature region can be determined
in order to obtain a uniform temperature in the entire tem-
perature zone 150 despite different heat loads in the tem-
perature regions 210, 220.

[0077] The required heating output for balancing the
various heat loads in the temperature regions results
from the mass flow of the air flowing from the air outlet,
and from the difference in the heat load or from the tem-
perature difference in the unheated state between the
temperature regions.

[0078] The mass flow of the air, in turn, results from
the density of the air and the latter’s volume flow, wherein
the density in turn results from the air pressure in the
passenger compartment and from the air temperature in
the air supply.

[0079] Fig. 2A shows a temperature zone 150 with a
first temperature region 210 and a second temperature
region 220, wherein in each case only the air outlets in
the first temperature region 210 comprise a heating ele-
ment 130. In case the heat load in the first temperature
region 210 is lower than inthe second temperature region
220, heating elements 130 are provided in the air outlets
ofthefirstgroup 121 of air outlets so thatduring the supply
of the heating elements with heating energy the air flow-
ing out in the first temperature region 210 is warmer than
the air flowing from the air outlets of the second group
122.

[0080] In this arrangement the heating energy, which
may be required, for the heating elements is calculated
as described in detail further above.

[0081] Fig. 3 shows a passenger compartment 110
with five temperature zones 150 Z1 to Z5. In each case
between two temperature zones 150 there is a temper-
ature zone boundary 155, and each temperature zone
has a temperature sensor 310.

[0082] In the passenger compartment 110 there are
three different seating configurations C1,C2and C3. The
seating configuration C1 can, for example, correspond
to first class in a passenger cabin of an aircraft; C2 can
correspond to the seating configurationin business class;
and C3 to the seating configuration in economy class.
[0083] The different seating configurations in each
case comprise individual seat spacing, wherein in the
region of each seating configuration there is a different
passenger density. The different passenger density re-
sults in different heat loads, i.e. for example a different
quantity of heat emitted to the environment as a result of
passengers’ body warmth. Depending on the heat load,
in the region of different seating configurations differently
heated air needs to flow from the air outlets into the pas-
senger compartment in order to achieve the same tem-
perature in the region of different seating configurations.
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[0084] Now if achange in the seating configuration oc-
curs precisely at a temperature zone boundary 155, this
does not pose a problem for temperature regulation. This
situation is shown in zones Z1 and Z2 with the seating
configurations C1 and C2. Temperature zone Z1, just
like Z2, has a temperature sensor of its own which ac-
quires the cabin temperature current at that time in the
respective temperature zone and transmits it to the con-
trol unit so that the control unit can, if necessary, increase
the heating energy or the air outlet temperature in too
cold a temperature zone, or can cause the aforesaid to
be increased.

[0085] However, if a change in the seating configura-
tions within a temperature zone takes place, this can re-
sultin different temperatures in the region of the different
seating configurations, namely depending on the place-
ment of the temperature sensor. This situation is shown
in temperature zone Z3 in which the seating configura-
tions C2 and C3 exist. This results in the temperature
zone Z3 comprising a first temperature region 210 and
asecond temperature region 220, wherein a temperature
region boundary 215 passes precisely between the seat-
ing configurations C2 and C3, because this is where the
passenger density changes.

[0086] If the temperature sensor is located in a tem-
perature region with a high heat load, and if the temper-
ature in this region corresponds to the setpoint value of
the temperature, no heating takes place, which, however,
in a temperature region with a low heat load in the same
zone can result in the temperature being too low therein.
Conversely, an arrangement of the temperature sensor
in the temperature region with a low heat load can result
in the temperature region with a high heat load being
heated too much.

[0087] Ifthe heatload in one temperature zone differs
from the heat load in some other temperature zone, uni-
form temperature in the entire passenger cabin can be
achieved in that in the temperature zone with a lower
heat load air that has been heated more flows from the
air outlets, i.e. that the heating elements in the temper-
ature zone with a lower heat load are operated with more
heating energy or the air outlet temperature is higher. In
this manner a situation is achieved in which despite a
lower heat load the same temperature prevails as is the
case in a temperature zone with a higher heat load.
[0088] Thus the situation in the temperature zone Z3
is as shown in the temperature zone 150 in Fig. 2. In the
region of the seating configuration C2 there is a first tem-
perature region 210, and in the region of the seating con-
figuration C3 there is a second temperature region 220.
[0089] Corresponding to the heat load in the temper-
ature regions 210, 220 or in the region of the seating
configurations C2, C3, within the same temperature zone
Z3 the air flowing from the air outlets of the first group
210 and of the second group 220 needs to be heated
differently in order to attain the same temperature within
the temperature zone Z3. However, since only one tem-
perature sensor 310 is arranged in the temperature zone
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Z3 andin the temperature region 220, a differing required
heating energy in one temperature region 210 can thus
be determined by way of the differing or different heat
load between the temperature regions 210, 220 in that
the required additional heating energy for business class
in the temperature zone Z3 is determined from a differ-
ence in the air outlet temperature between the tempera-
ture zones Z3 (business class with economy class mixed,
wherein the temperature sensor is arranged in the region
of economy class, and the air outlet temperature is thus
guided by the heating requirements of this class) and Z2.
[0090] As already explained, the difference in the heat
load can be a predetermined value that is set at the con-
trol unit, or the difference in the heat load or the heat load
in the two temperature regions is determined with refer-
ence to passenger density and/or the seating configura-
tion and/or constructional specifications such as, for ex-
ample, cabin insulation. In the determination of the ad-
ditionally required heating energy from the difference in
the air outlet temperature between two temperature
zones, the difference in the heat load between two tem-
perature zones is indirectly determined by way of the
different actual air outlet temperature at the time. There
is thus no need to explicitly determine the heat load.
[0091] Fig. 4 shows an aircraft 400 with a passenger
compartment 110 with an air distribution system 100 ac-
cording to a further exemplary embodiment of the inven-
tion.

[0092] Fig. 5 shows a diagrammatic overview of a
method 500 for regulating an air outlet temperature of an
air distribution system in a passenger compartment ac-
cording to a further exemplary embodiment of the inven-
tion.

[0093] In a step 501 a heating energy for the heating
elementin the air outletis calculated as described above.
Thereafter, in step 502 in a first temperature zone in the
passenger compartment a first air outlet temperature is
determined. In step 503 a second air outlet temperature
in a second temperature zone is determined. Then in
step 504 a heating energy for the heating elements in
the first temperature region of the first temperature zone
is calculated as described above, with reference to the
first air outlet temperature and the second air outlet tem-
perature. The additional heating energy calculated in this
manner is then output to the heating element, or the heat-
ing element is operated with the calculated heating en-
ergy, in order to correspondingly heat the air flowing from
the air outlet.

[0094] Thus, the method 500 may make it possible, in
a passenger compartment with a multitude of tempera-
ture zones, of which each temperature zone can com-
prise several temperature regions, to regulate a temper-
ature in such a manner that the temperature in the entire
temperature zone is as uniform as possible, wherein in
a temperature zone only one temperature sensor is ar-
ranged.

[0095] Fig. 6 shows a diagrammatic view of a compu-
ter-readable medium with a computer program element
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forimplementing a method, described above, on a control
unit of a passenger compartment, described above, with
an air distribution system.

[0096] In addition, it should be pointed out that "com-
prising" does not exclude other elements or steps, and
"a" or "an" does not exclude a plural number. Further-
more, it should be pointed out that characteristics or steps
which have been described with reference to one of the
above exemplary embodiments can also be used in com-
bination with other characteristics or steps of other ex-
emplary embodiments described above. Reference
characters in the claims are not to be interpreted as lim-
itations.

Claims

1. A passenger compartment (110) with an air distribu-
tion system (100) for a means of transport (400), with
the air distribution system comprising:

a control unit (140);

a multitude of air outlets (120); and

at least one heating element (130);

wherein the passenger compartment comprises
at least one temperature zone (150) with a first
temperature region (210) and a second temper-
ature region (220);

wherein the first temperature region is designed
to receive a first heat load, and the second tem-
perature region is designed to receive a second
heat load, which first heat load differs from the
second heat load;

wherein the at least one temperature zone (150)
comprises the multitude of air outlets (120),
which multitude of air outlets share a common
air supply (170);

wherein the at least one heating element (130)
is associated with one of the multitude of air out-
lets in order to heat the air flowing from the one
air outlet, which one air outlet is arranged in that
temperature region of the first temperature re-
gion and of the second temperature region,
which temperature region comprises a lower
heat load than the other temperature region;
wherein the control unitis designed to determine
a temperature in one of the first temperature re-
gion and the second temperature region of the
at least one temperature zone, the temperature
being measured by means of atemperature sen-
sor, and to determine a heating energy for the
at least one heating element in such a manner
that in the at least one temperature zone an es-
sentially uniform temperature is achieved;
wherein a first group (121) of the air outlets in
the first temperature region (210) is designed to
output air of a first air outlet temperature to the
passenger compartment; and
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wherein a second group (122) of the air outlets
in the second temperature region (220) is de-
signed to output air of a second air outlet tem-
perature to the passenger compartment, char-
acterized in that

the heating energy is calculated by the deter-
mined temperature in one of the first tempera-
ture region and the second temperature region
and the difference between the first heat load
and the second heat load.

The passenger compartment of claim 1,

further comprising at least one temperature sensor
(310);

wherein each one of the at least one temperature
zones (150) is associated with precisely one tem-
perature sensor designed to measure the tempera-
ture in the temperature zone associated with it, and
to transmit the result to the control unit.

The passenger compartment of claim 2,

wherein the temperature sensor that is associated
with the at least one temperature zone is arranged
in the second temperature region of this temperature
zone;

wherein the second temperature region has a higher
heat load than the first temperature region of this
temperature zone.

The passenger compartment of any one of the pre-
ceding claims,

wherein a first temperature zone of the at least one
temperature zone and a second temperature zone
of the at least one temperature zone in each case
comprise a multitude of air outlets;

wherein the first temperature region of the first tem-
perature zone adjoins the second temperature zone;
wherein the first heat load in the first temperature
region of the first temperature zone corresponds to
the heat load in the second temperature zone and
is lower than the second heat load of the second
temperature region of the firsttemperature zone, and
the heating energy in the first temperature region of
the first temperature zone results from a difference
in heat load between the second heat load of the
second temperature region of the first temperature
zone and the heat load of the second temperature
zone.

The passenger compartment of claim 4,

wherein the control unit is designed to determine the
difference in heat load as the difference between the
second air outlet temperature in the second temper-
ature region of the first temperature zone and the air
outlet temperature in the second temperature zone.

A means of transport (400) with a passenger com-
partment (110) of any one of claims 1 to 5.
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The means of transport of claim 6,
wherein the means of transport is an aircraft.

A method (500) for regulating an air outlet tempera-
ture of an air distribution system (100) in a passenger
compartment (110) of a means of transport (400),
with the air distribution system comprising a control
unit (140);

wherein the passenger compartment comprises at
least one temperature zone (150) with a first tem-
perature region (210) and a second temperature re-
gion (220), which at least one temperature zone
comprises a multitude of air outlets (120), which mul-
titude of air outlets share a common air supply (170);
wherein the first temperature region is designed to
receive afirst heatload, and the second temperature
region is designed to receive a second heat load,
which first heat load differs from the second heat
load;

wherein the air distribution system comprises atleast
one heating element (130);

wherein the at least one heating element (130) is
associated with an air outlet and is designed to heat
the air flowing from the air outlet, which one air outlet
isarranged in thattemperature region of the first tem-
perature region and of the second temperature re-
gion which comprises a lower heat load;

wherein the control unit is designed to determine a
temperature in one of the first temperature region
and the second temperature region of each temper-
ature zone, the temperature being measured by
means of a temperature sensor and to calculate a
heating energy for the at least one heating element;
wherein a first group (121) of the air outlets in the
first temperature region (210) is designed to output
air of a first air outlet temperature to the passenger
compartment; and

wherein a second group (122) of the air outlets in
the second temperature region (220) is designed to
output air of a second air outlet temperature to the
passenger compartment;

wherein the atleast one heating elementis designed
to influence the air outlet temperature at the air out-
lets, wherein calculating the heating energy takes
place in such a manner that in the first temperature
zone a temperature is achieved that is essentially
uniform, characterized in comprising the following
step:

calculating (504) the heating energy for the at least
one heating element in the air outlet by the deter-
mined temperature in one of the first temperature
region and the second temperature region and the
difference between the firstheatload and the second
heat load.

The method of claim 8,
further comprising the steps of:
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determining (502) a first air outlet temperature
in a first temperature zone of the at least one
temperature zone;

determining (503) a second air outlet tempera-
ture in a second temperature zone of the at least
one temperature zone;

calculating the heating energy of the atleastone
heating element in the first temperature region
of the first temperature zone by means of the
first air outlet temperature and of the second air
outlet temperature;

outputting (504) the heating energy to the at
least one heating element.

The method of claim 9,

wherein the first air outlet temperature is determined
in the second temperature region of the first temper-
ature zone.

The method of claim 9 or 10,

wherein calculation of the heating energy takes place
with the use of the difference between the first air
outlet temperature and the second air outlet temper-
ature.

The method of any one of claims 8 to 11,
further comprising the step of:

determining the temperature in each tempera-
ture zone of the at least one temperature zone;
wherein in each case the temperature in that
temperature region of each temperature zone is
determined, in which temperature region the
highest heat load of the temperature zone is
present.

A computer program element for controlling an air
distribution system of any one of claims 1 to 5, which
computer program element is designed to direct the
air distribution system to carry out the method of any
one of claims 8 to 12 when said computer program
element is executed on a processor of a control unit
of the air distribution system.

A computer-readable medium (600) comprising the
computer program element of claim 13.

Patentanspriiche

1.

Passagierraum (110) mit einem Luftverteilungssys-
tem (100) fur ein Transportmittel (400), wobei das
Luftverteilungssystem Folgendes umfasst:

eine Regeleinheit (140);

eine Vielzahl von Luftauslassen (120); und
mindestens ein Heizelement (130);

wobei der Passagierraum mindestens eine
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Temperaturzone (150) mit einer ersten Tempe-
raturregion (210) und einer zweiten Tempera-
turregion (220) umfasst;

wobei die erste Temperaturregion dazu ausge-
legt ist, eine erste Heizlast zu empfangen, und
die zweite Temperaturregion dazu ausgelegtist,
eine zweite Heizlast zu empfangen, wobei sich
die erste Heizlast von der zweiten Heizlast un-
terscheidet;

wobei die mindestens eine Temperaturzone
(150) die Vielzahl von Luftauslassen (120) um-
fasst, wobei die Vielzahl von Luftauslassen eine
gemeinsame Luftversorgung (170) teilt;

wobei das mindestens eine Heizelement (130)
einem der Vielzahl von Luftausldssen zugeord-
net ist, um die von dem einen Luftauslass stro-
mende Luft zu erwarmen, wobei ein Luftauslass
in jener Temperaturregion von der ersten Tem-
peraturregion und von der zweiten Temperatur-
region angeordnet ist, die eine im Vergleich zu
der jeweils anderen Temperaturregion geringe-
re Heizlast umfasst;

wobei die Regeleinheit dazu ausgelegt ist, eine
Temperatur in der ersten Temperaturregion
oder der zweiten Temperaturregion der mindes-
tens einen Temperaturzone zu bestimmen, wo-
bei die Temperatur mittels eines Temperatur-
sensors gemessen wird, und eine Heizenergie
fur das mindestens eine Heizelement in einer
solchen Weise zu bestimmen, dass in der min-
destens einen Temperaturzone eine im Wesent-
lichen einheitliche Temperatur erreicht wird;
wobei eine erste Gruppe (121) der Luftauslasse
in der ersten Temperaturregion (210) dazu aus-
gelegtist, Luft von einer ersten Luftauslasstem-
peratur an den Passagierraum abzugeben; und
wobei eine zweite Gruppe (122) der Luftauslas-
se in der zweiten Temperaturregion (220) dazu
ausgelegt ist, Luft von einer zweiten Luftauslas-
stemperatur an den Passagierraum abzugeben,
dadurch gekennzeichnet, dass

die Heizenergie durch die festgestellte Tempe-
ratur in einer von der ersten Temperaturregion
und der zweiten Temperaturregion und die Dif-
ferenz zwischen der ersten Heizlast und der
zweiten Heizlast berechnet wird.

Passagierraum nach Anspruch 1,

ferner umfassend mindestens einen Temperatur-
sensor (310) ;

wobei jede der mindestens einen Temperaturzone
(150) genau einem Temperatursensor zugeordnet
ist, der dazu ausgelegtist, die Temperaturin der ihm
zugeordneten Temperaturzone zu messen und das
Ergebnis an die Regeleinheit zu tbertragen.

Passagierraum nach Anspruch 2,
wobei der Temperatursensor, welcher der mindes-
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tens einen Temperaturzone zugeordnet ist, in der
zweiten Temperaturregion dieser Temperaturzone
angeordnet ist;

wobei die zweite Temperaturregion eine hoéhere
Heizlast als die erste Temperaturregion dieser Tem-
peraturzone hat.

Passagierraum nach einem der vorangehenden An-
spriiche,

wobei eine erste Temperaturzone von der mindes-
tens einen Temperaturzone und eine zweite Tem-
peraturzone von der mindestens einen Temperatur-
zone in jedem Fall eine Vielzahl von Luftauslassen
umfassen;

wobei die erste Temperaturregion der ersten Tem-
peraturzone an die zweite Temperaturzone an-
grenzt;

wobei die erste Heizlast in der ersten Temperatur-
region der ersten Temperaturzone mit der Heizlast
in der zweiten Temperaturzone korrespondiert und
niedriger als die zweite Heizlast der zweiten Tem-
peraturregion der ersten Temperaturzone ist, und
die Heizenergie in der ersten Temperaturregion der
ersten Temperaturzone aus einer Differenz in der
Heizlast zwischen der zweiten Heizlast der zweiten
Temperaturregion der ersten Temperaturzone und
der Heizlast der zweiten Temperaturzone resultiert.

Passagierraum nach Anspruch 4,

wobei die Regeleinheit dazu ausgelegt ist, die Diffe-
renz in der Heizlast als die Differenz zwischen der
zweiten Luftauslasstemperatur in der zweiten Tem-
peraturregion der ersten Temperaturzone und der
Luftauslasstemperatur in der zweiten Temperatur-
zone zu bestimmen.

Transportmittel (400) mit einem Passagierraum
(110) nach einem der Anspriiche 1 bis 5.

Transportmittel nach Anspruch 6,
wobei das Transportmittel ein Flugzeug ist.

Verfahren (500) zum Regulieren einer Luftauslass-
temperatur eines Luftverteilungssystems (100) in ei-
nem Passagierraum (110) eines Transportmittels
(400), wobei das Luftverteilungssystem eine Regel-
einheit (140) umfasst;

wobei der Passagierraum mindestens eine Tempe-
raturzone (150) mit einer ersten Temperaturregion
(210) und einer zweiten Temperaturregion (220) um-
fasst, wobei mindestens eine Temperaturzone eine
Vielzahl von Luftauslassen (120) umfasst, wobei die
Vielzahl von Luftausldssen eine gemeinsame Luft-
versorgung (170) teilt;

wobei die erste Temperaturregion dazu ausgelegt
ist, eine erste Heizlast zu empfangen, und die zweite
Temperaturregion dazu ausgelegt ist, eine zweite
Heizlast zu empfangen, wobei sich die erste Heizlast
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von der zweiten Heizlast unterscheidet;

wobei das Luftverteilungssystem mindestens ein
Heizelement (130) umfasst;

wobei das mindestens eine Heizelement (130) ei-
nem Luftauslass zugeordnet und dazu ausgelegtist,
die aus dem Luftauslass stromende Luft zu erwar-
men, wobei ein Luftauslass in jener Temperaturre-
gion von der ersten Temperaturregion und von der
zweiten Temperaturregion angeordnet ist, die eine
geringere Heizlast umfasst;

wobei die Regeleinheitdazu ausgelegtist, eine Tem-
peratur in einer von der ersten Temperaturregion
und der zweiten Temperaturregion jeder Tempera-
turzone zu bestimmen, wobei die Temperatur mittels
eines Temperatursensors gemessen wird, und eine
Heizenergie fir das mindestens eine Heizelement
zu berechnen;

wobei eine erste Gruppe (121) der Luftauslasse in
der ersten Temperaturregion (210) dazu ausgelegt
ist, Luft von einer ersten Luftauslasstemperatur an
den Passagierraum abzugeben; und

wobei eine zweite Gruppe (122) der Luftauslasse in
der zweiten Temperaturregion (220) dazu ausgelegt
ist, Luft von einer zweiten Luftauslasstemperatur an
den Passagierraum abzugeben;

wobei das mindestens eine Heizelement dazu aus-
gelegtist, die Luftauslasstemperatur an den Luftaus-
lassen zu beeinflussen, wobei das Berechnen der
Heizenergie in einer solchen Weise stattfindet, dass
in der ersten Temperaturzone eine Temperatur er-
reicht wird, die im Wesentlichen einheitlich ist, da-
durch gekennzeichnet, dass es den folgenden
Schritt umfasst:

Berechnen (504) der Heizenergie fir das mindes-
tens eine Heizelement in dem Luftauslass durch die
bestimmte Temperatur in einer von der ersten Tem-
peraturregion und der zweiten Temperaturregion
und die Differenz zwischen der ersten Heizlast und
der zweiten Heizlast.

Verfahren nach Anspruch 8,
das ferner folgende Schritte umfasst:

Bestimmen (502) einer ersten Luftauslasstem-
peraturin einer ersten Temperaturzone der min-
destens einen Temperaturzone;

Bestimmen (503) einer zweiten Luftauslasstem-
peratur in einer zweiten Temperaturzone der
mindestens einen Temperaturzone;
Berechnen der Heizenergie des mindestens ei-
nen Heizelements in der ersten Temperaturre-
gion der ersten Temperaturzone mittels der ers-
ten Luftauslasstemperatur und der zweiten Luft-
auslasstemperatur;

Ausgeben (504) der Heizenergie an das min-
destens eine Heizelement.

10. Verfahren nach Anspruch 9,
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wobei die erste Luftauslasstemperaturin derzweiten
Temperaturregion der ersten Temperaturzone be-
stimmt wird.

Verfahren nach Anspruch 9 oder 10,

wobei das Berechnen der Heizenergie mit der Ver-
wendung der Differenz zwischen der ersten Luftaus-
lasstemperatur und der zweiten Luftauslasstempe-
ratur stattfindet.

Verfahren nach einem der Anspriiche 8 bis 11,
das ferner folgenden Schritt umfasst:

Bestimmen der Temperatur in jeder Tempera-
turzone der mindestens einen Temperaturzone;
wobei in jedem Fall die Temperatur in jener
Temperaturregion jeder Temperaturzone be-
stimmtwird, in der die hochste Heizlast der Tem-
peraturzone prasent ist.

Computerprogrammelement zum Regeln eines Luft-
verteilungssystems nach einem der Anspriiche 1 bis
5, wobei das Computerprogrammelement dazu aus-
gelegt ist, das Luftverteilungssystem anzuweisen,
das Verfahren nach einem der Anspriiche 8 bis 12
auszufiihren, wenn das Computerprogrammele-
ment auf einem Prozessor einer Regeleinheit des
Luftverteilungssystems ausgefiihrt wird.

Computerlesbares Medium (600), welches das
Computerprogrammelement aus Anspruch 13 um-
fasst.

Revendications

1.

Cabine passagers (110) avec un systéme de distri-
bution d’air (100) pour un moyen de transport (400),
le systéme de distribution d’air comprenant :

une unité de commande (140) ;

une multitude de sorties d’air (120) ; et

au moins un élément chauffant (130) ;

la cabine passagers comprenant au moins une
zone de température (150) avec une premiere
région de température (210) et une deuxiéme
région de température (220) ;

la premiere région de température étant congue
pour recevoir une premiere charge thermique,
etla deuxiéme région de température étant con-
gue pour recevoir une deuxiéme charge thermi-
que, laquelle premiére charge thermique differe
de la deuxiéme charge thermique ;

I'au moins une zone de température (150) com-
prenant la multitude de sorties d’air (120), la-
quelle multitude de sorties d’air partagent une
alimentation en air commune (170) ;

I'au moins un élément chauffant (130) étant as-
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socié a une sortie d’air donnée de la multitude
de sorties d’air afin de chauffer I'air circulant de-
puis la sortie d’air donnée, laquelle sortie d’air
donnée est disposée dans une région de tem-
pérature donnée parmi la premiere région de
température et la deuxiéme région de tempéra-
ture, laquelle région de température comprend
une plus faible charge thermique que I'autre ré-
gion de température ;

I'unité de commande étant congue pour déter-
miner une température dans la premiére région
de température ou la deuxieme région de tem-
pérature de I'au moins une zone de température,
la température étant mesurée au moyen d’un
capteur de température, et pour déterminer une
énergie de chauffage pour I'au moins un élé-
ment chauffant de maniére a ce que dans 'au
moins une zone de température, une tempéra-
ture essentiellement uniforme soit atteinte ;

un premier groupe (121) des sorties d’air dans
la premiére région de température (210) étant
congu pour délivrer de I'air a une premiére tem-
pérature de sortie d’air a la cabine passagers ; et
un deuxiéme groupe (122) des sorties d’air dans
la deuxieme région de température (220) étant
congu pour délivrer de I'air a une deuxieme tem-
pérature de sortie d’air a la cabine passagers,
caractérisé en ce que

I'’énergie de chauffage est calculée par la tem-
pérature déterminée dans la premiére région de
température ou la deuxieme région de tempé-
rature et la différence entre la premiére charge
thermique et la deuxieme charge thermique.

Cabine passagers de la revendication 1,
comprenant en outre au moins un capteur de tem-
pérature (310) ;

dans laquelle chacune de I'au moins une zone de
température (150) est associée a précisément un
capteur de température congu pour mesurer la tem-
pérature dans la zone de température qui lui est as-
sociée, et pour transmettre le résultat a l'unité de
commande.

Cabine passagers de la revendication 2,

dans laquelle le capteur de température qui est as-
socié a I'au moins une zone de température est dis-
posé dans la deuxiéme région de température de
cette zone de température ;

dans laquelle la deuxiéme région de température a
une plus forte charge thermique que la premiére ré-
gion de température de cette zone de température.

Cabine passagers de l'une quelconque des reven-
dications précédentes,

dans laquelle une premiére zone de température de
I'aumoins une zone de température et une deuxiéme
zone de température de I'au moins une zone de tem-
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pérature comprennent dans chaque cas une multi-
tude de sorties d’air ;

dans laquelle la premiere région de température de
la premiéere zone de température jouxte la deuxiéme
zone de température ;

dans laquelle la premiére charge thermique dans la
premiére région de température de la premiére zone
de température correspond a la charge thermique
dans la deuxiéme zone de température et est infé-
rieure a la deuxiéme charge thermique de la deuxie-
me région de température de la premiére zone de
température, et I'énergie de chauffage dans la pre-
miére région de température de la premiére zone de
température résulte d’une différence de charge ther-
mique entre la deuxiéme charge thermique de la
deuxiéme région de température de la premiére zo-
ne de température et la charge thermique de la
deuxiéme zone de température.

Cabine passagers de la revendication 4,

dans laquelle 'unité de commande est congue pour
déterminer la différence de charge thermique com-
me la différence entre la deuxiéme température de
sortie d’air dans la deuxiéme région de température
de la premiére zone de température et la tempéra-
ture de sortie d’air dans la deuxiéme zone de tem-
pérature.

Moyen de transport (400) avec une cabine passa-
gers (110) de 'une quelconque des revendications
1a5.

Moyen de transport de la revendication 6,
le moyen de transport étant un aéronef.

Procédé (500) de régulation d’une température de
sortie d’air d’un systéme de distribution d’air (100)
dans une cabine passagers (110) d’'un moyen de
transport (400), le systéme de distribution d’air com-
prenant une unité de commande (140) ;

la cabine passagers comprenant au moins une zone
de température (150) avec une premiére région de
température (210) et une deuxiéme région de tem-
pérature (220), laquelle au moins une zone de tem-
pérature comprend une multitude de sorties d’air
(120), laquelle multitude de sorties d’air partagent
une alimentation en air commune (170) ;

la premiére région de température étant congue pour
recevoir une premiére charge thermique, et la
deuxiéme région de température étant congue pour
recevoir une deuxiéme charge thermique, laquelle
premiere charge thermique différe de la deuxieme
charge thermique ;

le systéme de distribution d’air comprenant au moins
un élément chauffant (130) ;

I'au moins un élément chauffant (130) étant associé
a une sortie d’air et étant congu pour chauffer I'air
circulant depuis la sortie d’air, laquelle sortie d’air
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est disposée dans la région de température parmi la
premiere région de température et la deuxiéme ré-
gion de température qui comprend une plus faible
charge thermique ;

'unité de commande étant congue pour déterminer
une température dans la premiére région de tempé-
rature ou la deuxiéme région de température de cha-
que zone de température, la température étant me-
surée au moyen d’un capteur de température, et
pour calculer une énergie de chauffage pour 'au
moins un élément chauffant ;

un premier groupe (121) des sorties d’air dans la
premiere région de température (210) étant congu
pour délivrer de I'air a une premiere température de
sortie d’air a la cabine passagers ; et

un deuxiéme groupe (122) des sorties d’air dans la
deuxieme région de température (220) étant congu
pour délivrer de 'air a une deuxiéme température de
sortie d’air a la cabine passagers ;

I'au moins un élément chauffant étant congu pour
influencer la température de sortie d’'air aux sorties
d’air, le calcul de I'énergie de chauffage se faisant
de maniére a ce que, dans la premiére zone de tem-
pérature, une température qui est essentiellement
uniforme soit atteinte, caractérisé en ce qu’il com-
prend I'étape suivante :

calcul (504) de I'énergie de chauffage pour l'au
moins un élément chauffant dans la sortie d’air par
la température déterminée dans la premiére région
de température ou la deuxieme région de tempéra-
ture et la différence entre la premiére charge ther-
mique et la deuxiéme charge thermique.

Procédé de la revendication 8,
comprenant en outre les étapes de :

détermination (502) d’une premiére températu-
re de sortie d’air dans une premiére zone de
température de lau moins une zone de
température ;

détermination (503) d’une deuxiéme tempéra-
ture de sortie d’air dans une deuxieme zone de
température de lau moins une zone de
température ;

calcul de I'énergie de chauffage de I'au moins
un élément chauffant dans la premiéere région
de température de la premiére zone de tempé-
rature au moyen de la premiére température de
sortie d’air et de la deuxiéme température de
sortie d’air ;

délivrance (504) de I'énergie de chauffage a I'au
moins un élément chauffant.

10. Procédé de la revendication 9,

dans lequel la premiére température de sortie d’air
est déterminée dans la deuxiéme région de tempé-
rature de la premiére zone de température.
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Procédé de la revendication 9 ou 10,

dans lequel le calcul de I'énergie de chauffage se
fait en utilisant la différence entre la premiére tem-
pérature de sortie d’air et la deuxiéeme température
de sortie d’air.

Procédé de I'une quelconque des revendications 8
a1,
comprenant en outre I'étape de :

détermination de la température dans chaque
zone de température de I'au moins une zone de
température ;

dans lequel, dans chaque cas, la température
dans une région de température donnée de cha-
que zone de température est déterminée, région
de température dans laquelle la plus forte char-
ge thermique de la zone de température est pré-
sente.

Elément de programme informatique destiné & com-
mander un systeme de distribution d’air de I'une
quelconque des revendications 1 a5, lequel élément
de programme informatique est congu pour conduire
le systeme de distribution d’air a réaliser le procédé
de l'une quelconque des revendications 8 a 12
quand ledit élément de programme informatique est
exécuté sur un processeur d’'une unité de comman-
de du systéme de distribution d’air.

Supportlisible par ordinateur (600) comprenant|’élé-
ment de programme informatique de la revendica-
tion 13.
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