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(57) Abstract: The present invention relates
to a fuselage (1) of an aircraft or spacecraft,
with at least one shell element (2) and a
structural element (7). An interspace (5; 9)
to which air can be admitted by an air stream
(10) is provided between the at least one
shell element (2) and the structural element
(7). The fuselage is distinguished by the
fact that, to form the air-admitting air stream
(10) as an outgoing/incoming air stream
of a pressurized interior space (20) of the
fuselage (1), the interspace (5; 9) is connected
to a corresponding outgoing/ incoming air
connection of the interior space (20). The
invention also relates to a corresponding
aircraft or spacecraft and to a method of
actively insulating such a fuselage (1).
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Fuselage of an aircraft or spacecraft and method of
5 actively insulating such a fuselage

Description

The present inventilion relates to a fuselage of an

~
p—

10 alrcraft or spacecraft and to an ailrcraft or spacecraft

with such a fuselage and to a method of actively

insulating such a fuselage.

Ssuch fuselages are made up of a number of components.
15 An ailrcraft or spacecraft, such as for example an
aeroplane, is not only exposed to great load changes

and stresses but also considerable temperature

differences during operation. For example, at a

specific cruising altitude, the outside temperature on

20 the outer side of the fuselagé i1s approximately -55°C,

while the 1nside temperature in the area of the
pressurized cabins 1s kept at a value of approximately
+20°C. This 1is performed by means of an air-
conditioning system. In the case of conventional
25 alrcraft fuselages, the inner side of the fuselage 1is
provided with a thermal insulation, which also forms an

acoustic i1nsulation.

A fuselage may be of a gsingle- or multi-shell form, 1in
30 particular a double-shell form.

Figure 7 1llustrates a partlal sectional 'x}iew of a
single-shell fuselage 1 based on a technigue known to
the applicant with a shell element 2, which has
35 stiffenings 15, for example so-called stringers, on 1its
inner side. The conventional construction of an
insulation 18 comprises 1insulating Jlayers, which
usually consist of glass wool and are integrated in an
enclosure 17, for example a film of plastic, between

40 the inner side of the shell element 2 and an inner
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structural element 7, for example a 1lining of the

cabin. The 1lining 1s produced for example from a GRP

material. It may also have gide panels 16. This

arrangement  performs the functions of thermal

1nsulation and sound insulation of an interior space 20

wlth respect to an outer side 19 outside the fuselage
1.

However, the addirtional welight of the insulation, its
space requirement and the consequently necessary

installation requilrement are considered to be

disadvantageous here. Furthermore, with this

arrangement, an accumulation of condensation can lead

to 1ncreased weight and a risk of corrosion, which

means that a corresponding amount of maintenance work

1s regqulired. The elimination of accumulations of
molisture by drying or exchanging the insulation 18
along with the enclosure 17 1s disadvantageously

necessary.

Therefore, concepts for a fuselage of a double-shell
tyvpe of construction have been proposed, as described

|

in DE 101 54 063. Figure 8 ghows 1in this respect a
partial sectional view of a portion of a prior-art

double-shell fuselage 1, which 1s produced for example

from fibre reinforced materials.

The shell element 2 o0of the fuselage 1 has an outer
shell element 3 and an 1nner shell element 4, which are

arranged at a distance from each other and form a core

interspace 5. The core interspace 5 1is provided with a
core structure 6, which comprises for example a folded

honeycomb structure of GRP, carbon fibre reinforced

plastics or the like, forms a shear-resistant laminate
that 1s effective 1n terms of structure mechanics
(sandwich  structure) and stabilizeg the fuselage
structure. At the gsame time, the core structure 6 has a
th

compactness, 1ncreases the interior space of the cabin.

armal and acoustic insulation and, by 1ts

.




10

15

20

25

30

35

WO 2008/101986

CA 02678221 2009-08-10

3 PCT/EP2008/052120

Aly can be admitted to the core interspace 5 by means
of an alr stream 10, which 18 1ndicated by arrows,
whereby so-called moilisture management 18 possible with

respect to condensatlion 1n the core intergpace 5. The

inner shell element 4 faces with i1ts i1nner gide towards
the interior space 20, where the lining, for example a

decorative film, 1s arranged on 1t.

A disadvantage  here 18 that further additional
insulating work 1s reqgquired, since otherwise the aim of
an 1inner wall temperature that can be fixed, for

example at +20°C, cannot be achieved.

T

Figure 9 1llustrates a customary system of pipes l1lZ2a o:

an air-conditioning system {(not shown) of an aeroplane.

p—

A portion of a fuselage la with a lateral portion o:

o
p—

the svyvstem of pipes 1lZ2a 1is presented in a simplified

form, given by way of example. A system of coordinates

indicates a longitudinal direction x, a transverse

direction v and a vertical direction z of the aeroplane

for orientation. In the x direction, there extends a
lower X line 13a and an upper X line 1l4a, which are
connected by means of 7 lines 15a running substantially
1n the z direction. Indicated 1in the middle are two

further intermediate lines 1l6a, running in the x

direction. The ailr-conditioning system (not shown) is

connected to this system of pipes 12a and controls the
ventilation and temperature of the cabin, also
maintalning the internal cabin pressure. Furthermore,
the alr-conditioning system 18 also used for
ventilating and cooling areas outside the cabin, such

as for example a cargo hold, avionics rack, etc. The

alr-conditioning system feeds the system of pipes 12a,
which 18 designed as a compressed-alr system and 18
routed throughout the entire aeroplane. Warm air 1s
passed from the bottom upwards from the lower X lines

13a via the Z lines 15a 1nto the upper X lines l4a and

1intermediate lines 16a and into the cabin. The Z lines

15a run behind a cabin lining.
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Such supply lines may have the following disadvantages.
Depending on the c¢ross section, a relatively great

installation space 1s regqulred. The lines are of a
certain weight, which adds to the weight of the

aeroplane. Such a svystem of plpes regqulres a certain

amount of installation work. Furthermore, the lines can

be easily damaged, since they have only small wall

thicknesses.

Against this background, the present invention is based

on the object of providing a fuselage, an aircraft or

Spacecraft and a method of active insulation that no

longer have the aforementioned disadvantages.

This object 1s achieved according to the invention by a

fuselage with the features of Patent Claim 1 or 12

and/or an aircraft or spacecraft with the features of

Patent Claim 10 or 20 and/or a method with the features
of Patent Claim 11.

g

Accordingly provided 1s a fuselage of an aircraft or

spacecraft, with at least one ghell element and a

structural element, between  which there 1S an
interspace to which air can be admitted by an air
stream. The ailr stream admitting air to the interspace

is formed as an outgoling/incomling alr stream of a

pressurized i1nterior space, for example a cabin, of the
fuselage. The i1nterspace 1s therefore connected to a
corresponding outgoling/incoming alr connection of the

interior space.

This provides the advantage of an enhanced, or at least
the

interspace being flowed through by the alr stream from

a

maintained, insulating effect by means O:

a pressurized interior space of the fuselage. This ailr

stream 1s usually let out to the atmosphere surrounding
the aeroplane. During operation, such an alr stream

flows for example permanently from the pressurized
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cabln via a so-called outflow regulating wvalve into the
atmosphere surrounding the ailrcraft. The air stream
supplied to the interior space 1s already heated to a
certain temperature for example by an alr-conditioning

system present in an aircraft. Additional Theat

exchangers are not necessary, but may be provided.

A further advantage here 1s that the forced air flow 1is
produced by  the equipment making up the aly -
conditioning system and no additional energy has to be

used for thig active i1nsulation/ventilation.

There is a lower space requirement for the insulation
1in comparison with the prior art, since the admission
of the air stream to the i1interspace of the fuselage
constitutes active 1nsulation, which leads to a

g—

reduction 1n the insulating thicknesses of customary

installations. Furthermore, the weight 1s likewilse

reduced 1n comparison with the prior art. This also

leads to a lower weight and increased i1interior space in

the cabin.

The " amount of 1nsulation work 1s also reduced by

eliminating or reducing insulation.

ITn the ventilated area there 1s also the advantage of a
reduction 1n the condensation polints or at least
reduced accumulations of water as a result of

condensation.

Also provided 18 a fuselage of an aircraft or

spacecraft with at least one shell element and a

structural element, between which there 18 arl
interspace to which air can be admitted by an air
stream. Th

= intersgpace forms at least a portion of a

system of pipes of an alr-conditioning system.

ConseQuently, the advantage of an enhanced, or at least

malintained, insulating effect 1s also obtained hexre by
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means of the interspace beling flowed through by the

heated air stream of the ailir-conditioning sgsystem. Since

this 1interspace forms a part or portion of the system

of pipes of the air-conditioning system, it dispenses

with the need for the otherwise customary Z lines 15a,
since the 1nterspace extends 1in the 2z directilion, as
indicated by the explanation above in relation to

=
f—

Figure 8. Portions of

the X lines 13a, l4a mavy also be
integrated, so that a particularly advantageous weight
saving 1s obtained by reducing the number of these

parts.

—

These concepts are possible 1in the case of a single-

shell fuselage as described above and also in the case
of a multi-ghell shell element with an outer shell

element and an inner shell element. Here, the
interspace to which air can be admitted by the air

stream 18 provided between the inner shell element and

the structural element. The 1nterspace may, however,

also be provided 1n such a way that alr can be admitted

between the shell elements, the structure of which
comprises for example a sandwich type of construction
with any core materials and panel materials and with or
wilthout additional 1insulation. The shell elements may
be formed from metal, fibre composite materials or a

combination of metal with fibre composite materials.

Advantageous refinements and 1mprovements of the

present i1nvention can be found in the subclaims.

The air stream for admitting air or for active

insulation may be adjusted and controlled by means of a

valve, for example a regulating wvalve. This wvalve may

be arranged at the inlet to the interspace, inside it

or at 1ts outlet. It 1s of course also possible for a

number of valves to be present.

It 18 particularly advantageous 1in this respect for it

to be possible for an internal pressure of the
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pressurized interior space to be at least partially

regulated by means of the at least one valve,

An additional insulation may be fitted on the fuselage

described, such as for example a lining with insulating

properties. Tmproved efficiency of the active

insulation 1s obtained as a result. A further advantage

in this case i1s improved acoustic insulation.

It 18 also possible to fit an insulating element in the

interspace on the shell element. On account of the

active insulation, however, significantly smaller

'ihsulating material thicknesses than in the prior art

are required. As a result, improved efficiency of the

overall thermal insulation is obtained. A further

advantage i1n this case 1s improved acoustic ingulation.

Also provided 1s an alrcraft or spacecraft that 1is

formed with a fuselage described above.

A corresponding method of actively insulating a

fuselage described above of an aircraft or spacecraft

1s distinguished by the fact that the active insulation
1s carried out with an air stream which 1s an
outgoing/incoming air stream of a pressurized interior

space of the fuselage.

The invention is explained in more detail below on the
basis o©of the exemplary embodiment represented in the
schematic figures of the drawing, in which:

]
f—

Figure 1 shows a partial sectional view of a portion of

an exemplary embodiment of a fuselage

according to the invention;

Figure 2 shows a partial sectional view of a portion
of a further exemplary embodiment of a

fuselage according to the invention:
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Figure 3 shows a partial sectional view of a portion

-
p—

ct a further exemplary embodiment of a

fuselage according to the invention;

Figure 4 shows a partial sectioconal view of a portion

of a further exemplary embodiment of a

fuselage according to the i1nvention;

Figure 5 shows a partial sectional wview of a portion

of a further exemplary embodiment of a

fuselage according to the invention;

Figure 6 shows a partial sectional view of a portion

0of a further exemplary embodiment of a

fuselage according to the invention;

Figure 7 ghows a partial sectional view of a portion
0of a single-shell fuselage according to the

prior art;

Figure 8 shows a partial sectional view of a portion
of a double-shell fuselage according to the

prior art; and

Figure 9 shows a schematic partial view of a portion
of a fuselage with a system of pipes of an

alr-conditioning system according to the

prior art.

In all the figures of the drawing, elements that are
the gsame or functionally the same have in each case the

same reference numerals, unless otherwlse i1ndicated.

The prior art shown i1n Figures 7 to 9 has already been
explained above.

Figure 1 shows a partial sectional view of a portion of
a first exemplary embodiment of a fuselage 1 according

to the i1nvention of a single-shell configuration. The
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fuselage 1 1s 1n this example a fuselage of an aircraft
or spacecraft, for example an aeroplane, which 1s not

represented.

According to an exemplary embodiment, a shell element 2

on the left side in the figure i1s 1in connection with an

outer side 19, for example the ailir. With respect to the

inner side of the shell element 2, the latter 1is

reinforced for example by stiffenings 15 in the
longltudinal direction (perpendicular to the plane of
the drawing) and provided with an insulating element 8,
which has a certain thickness and 1s for example
adhesively bonded on the inner side of the shell

element 2.

Further in the direction of an interior space 20 of the
fuselage 1 there 1s a structural element 7, for example

a lining of a cabin, arranged at a distance from the

insulating element 8, whereby an interspace 9 1is

formed.

Alr can be admitted to this interspace 9 by an air
stream 10, which 1s 1ndicated by arrows. It may also
run in the opposite direction. Instead of flowing out

through a so-called outflow regulating wvalve, 1in this

example the air stream 10 flows as outgoling air out of

the pressurized cabin of the aircraft or spacecraft

through an inlet 11, passes an inlet wvalve 13 and flows

into the interspace 9, which i1s only 1indicated here by
way of example. The 1inlet wvalve 13 could be, for
example, the outflow regulating wvalve or guch a

modified wvalve. A number of these interspaces may be

present in the aircraft. The air stream 10 may

analogously also be formed as an incomling alr stream to

a pressurlized i1nterior space of the fuselage 1.

The alr stream 10 has been heated for example by an
alr-conditioning system for the cabin and gives off its

residual heat to the surfaces of the interspace 9,
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A heat

the fuselage 1 from the interior

takes place.

the side 19 1s conseguently

increased. The energy introduced into the alr stream 10

space 20 to outer

1s consequently not given off to the outer side 19 by
but
whereby the energy reguirement for the air-

being let out, 18 advantageously used for active

lnsulation,

condlitioning system 18 also reduced.

Only once 1ts energy has been given off for active

insulation does the air stream 10 flow on via an outlet

12 for further use or disposal. Either an inlet wvalve

also

13 or an outlet walve 14 1is provided. It 18
conceivable for it to be arranged inside the interspace

a combirnation of two wvalves 13, 14

9. In this example,

is shown. It goes without saying that a number of

valves 13 in parallel connection 1s also possible.

adjusted or
this

pressure ¢an be
of the wvalve 13; 14,

The internal cabin

regulated by means For

purpose, the wvalve 13; 14 i1s formed as a regulating
valve, for example for systems of pipes of air-
conditioning systems., The associlated control
arrangement 18 not shown, but may also be used for

adjusting and regulating the air stream 10. The air

stream 10 may also be a partial stream of the overall
the

conceivable for the incoming alr stream to the cabin to

outgoing alr stream of cabin. It 1s also

be used completely or partially for this purpose. A

-

roxr

1t being possible
subjected to the

combination 1s also concelvable,
to Dbe
outgolng alr stream and a number to be gsubjected to the

a number of 1nterspaces 9

incoming alr stream.

second exemplary embodiment of the

In Figure 2, a
fuselage 1 according to the i1invention 1s shown 1in a
multi-shell,

1n particular double-shell, configuration.
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The multi-shell configuration of the fuselage 1 1is
constructed 1n this example with a double-shell shell
element 2. An outer shell element 3 1s arranged with
one side towards the outer side 19 of the aircraft,
which 1s not represented. Its opposlte side is arranged
at a digstance from a side of an inner shell element 4,
forming a core interspace 5, 1n which a core structure
6 1s arranged. The core structure 6 connects the outer
shell element 3 to the 1nner shell element 4 with

nonpositive engagement and has a insulating property

for the thermal and acoustic 1nsulation with respect to

the interior space 20. The core structure 6 18

permeable, that 1s to say air can be admitted to the

core 1nterspace 5.

An 1nner side of the shell element 2 faces the interior
space 20, 1n this example an inner side of the 1inner
shell element 4. In the direction of the i1nterior sgspace
20, the structural element 7 1s arranged at a distance

from the inner sghell element 4 and formg with the inner

shell element 4 the intergspace 9 to which air can be
admitted.

In this example, the c¢ore 1interspace 5 and the
interspace 9 are flowed through by the air stream 10 or
partial streamgs (dashed 1lines 1in the case of the
second, smaller arrows) of i1t. The air stream 1s heated
1in the way described above and gives off i1its energy to
the core interspace 5 and the interspace 9, forming an

active insulation.

In addition, here the air stream also flows through the

interspace 9. It may be possible in this case that the

structural element 7 also has an insulating effect, so

that a particularly advantageous combination of actiwve
insulation by means of the air stream 10 and pasggive

insulation of the structural element 7 can be achieved.
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The function of the wvalves 13; 14 is as described with
respect to Figure 1. In this example shown i1n Figure 2,
a wvalve 13; 14 may be respectively used for each

interspace 5, 9.

It 1s also possible that only the core i1nterspace 5 1is

subjected to the air stream 10.

Figure 3 shows an exemplary embodiment of the fuselage
1.0 1l according to the 1nvention, which differs from the

exemplary embodiment according to Figure 2 only 1n that

an 1nsulating element 8 has been applied to the 1nner
slide of the inner shell element 4 1n the interspace 9.

In this arrangement, giliven bv way of example, the

15 1nsulating element 1n this way forms a passive
insulation 1in combination with the active i1nsulation by
means of the air stream 10. Here, too, the function of

the valves 13; 14 1s as described above.

20 The 1nlet 11 1s connected by a known 1installation

technigue for systems of pipes of ailr-conditioning

systems to an already present outgoilng/incoming air

F
[—

connection of a wventilated interior space 20. This and

the connection between the wvalve 13: 14 and the
25 interspaces 5 and 92 1nvolves using arrangementg of
lines formed i1n the known way for ventilation and air-

conditioning systems 1n aircraft to establish the

respective connections. For example, a common pipeline,

for example of a rectangular or cilrcular cross section,
30 may be laid from the wvalve 13 as a manifold from which
connections are connected as  branches for each
interspace or for groups of interspaces. These

connections may be designed for example 1n such a way

that they are adapted 1n a sultable way from the cross

g

35 section of the manifeold to the c¢ross section of the

opening into the respective interspace. Connections to

the outlet 12 are formed in an analogous way.
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In the case of the embodiment in which the regulating

valve 1s arranged 1nside the 1nterspace 5; 9, the

regulating valve may likewise be correspondingly formed
for wventilation and  alr-conditioning  lines for
5 aircraft. Here 1t 18 possible for example that
corresponding portions of a connection are provided for
ducting air between portions of the respective

-

interspace 5; 9., The sides of the shell elements that

bound the resgpective 1interspace may also be designed

10 for example with corresponding ducts, such that they

form the air duct and connection of the portions of the
interspace to a regulating valve. Such ducts can also
1ncrease the heat exchange between the alr stream and
the interspace for the active insulation.

15

Figure 4 shows a partial sectional view of a portion of

a further exemplary embodiment of a fuselage la
according to the invention 1n a single-shell
configuration. The fuselage la 1s 1n this example ra
20 fuselage of an alrcraft, such as for example an

aeroplane, which 1s not represented.

On the left side 1n the figure, a shell element 2a is

F

1n connecticn with an outer side 2la of the aircraft.

25 Towards the inner side of the shell element 2a, it 1is
reinforced by stiffenings 19%9a 1in the longitudinal
direction (perpendicular to the plane of the drawing)
and provided with an insulating element 8a, which has a
certain thickness and 1s attached on the inner side of

30 the shell element Z2a.

In addition, a structural element 5a, for example a

-

lining of a cabin, 1s arranged at a distance from the

insulating element 8a, whereby an i1interspace 9a 1s
35 formed. A number of these i1nterspaces may be present 1in

the alrcraft.

Alr can be admitted to this 1interspace 9%a by an air
stream 10a, which 1s indicated by arrows. The
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interspace 9a 18 connected to a lower X line 13a and an

L}

upper X line l1l4a of the system of pipes 12a,

represented in Figure 6, of the air-conditioning svystem

of the aeroplane. The interspace 9a consequently forms

a portion of the system of pipes 12a, in that it forms

the Z2 lines 1l5a (see Figure 9) either completely or 1in
the form of portions.

For example, the ailr stream 1l0a carries heated air out

"
f—

OT

py e
 s—

the lower X line 13a and glves of:

its residual heat

to the surfaces of the interspace 9a, whereby an active

insulation is formed. A heat transfer resistance of the
fuselage 1la from the 1interior space 22a to the outerx
si1de 2la 1s consequently increased. The energy

introduced into the alir stream. 10a i1s advantageously
used for the active i1nsulation, whereby the energy
reguirement for the alr-conditioning system can also be

reduced.

Only once it has given off its energy for the active

insulation does the stream 10a flow into the upper X

line l4da or the intermediate line l6a (see Figure 9).

The X line 13a and/or the X line 1l4a may also be
integrated, for example in the form of portions, 1n the

interspaces 9a, whereby the number of parts of the

system of pipes 12a and its weight are reduced.

In Figure 5, a further exemplary embodiment of the
fuselage ‘la according to the invention 1s shown 1in a

multi-shell, in particular double-shell, configuration.

The multi-shell configuration of the fuselage la is
constructed in this example with a double-shell shell
element 2Z2a. An outer shell element 3a is arranged with
one side towards the outer gside 21a of the aircraft,

which 1s not represented. Its opposite side 1s arranged

at a distance from a side of an 1nner shell element 4a,

forming a core interspace 6a, in which a core structure
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7a 1s arranged. The c¢ore structure 7a connects the
outer shell element 3a to the 1nner shell element 4a
wlth nonpositive engagement and has a 1nsulating

property for the thermal and acoustic 1insulation with

- respect to the interior space 22a. The core structure

7a 1s permeable, that 1is to say air can be admitted to

the core i1nterspace 6a.

An i1nner side of the shell element 2a faces the

interior space 22a, 1n this example an 1inner gide of

the 1inner shell element 4a. In the direction of the

interior sgpace 22a, the structural element 5a is
arranged at a distance from the inner shell element 4a
and formg with the 1inner shell element 4a the
intergpace 9a to which air can be admitted.

In this example, the c¢ore 1nterspace 5a and the
interspace %a are flowed through by the alir stream 10a

or partial streams (gsmaller arrcows) of 1t. The ailr

stream 10a 18 heated 1n the way described above and

]
p—

gives of

f 1ts energy to the core i1nterspace 6a and the

interspace 9a, forming an active i1nsulation.

In addition, here the air stream 10a also flows through
the interspace 9a. It may be possible in this case that
the structural element 5a also has an insulating

effect, so that a particularly advantageous comblination

of active insulation by means of the air stream 10a and

passive 1nsulation of the structural element 5a can be

achieved.

The interspace 9a and the core 1nterspace 6a are
connected to the system of pipes 1Z2a of the air-

conditioning system, as described with respect to

Figure 4, and form portions o©f the same. In this
example shown 1n Figure 5, 1t 1 of course also

possible for only the interspace 9a or the core

interspace 6a to be connected by 1i1tself to the system



10

15

20

25

30

35

WO 2008/101986

CA 02678221 2009-08-10

- 16 - PCT/EP2008/052120

of pipes 1l2a for the integration of portions of the

= cdIle,

Figure 6 shows a further exemplary embodiment of the

fuselage la according to the i1invention, which differs

from the second exemplary embodiment according to

Figure 5 firstly 1n that only the core interspace 6a

forms the Z 1lines 15a o0of the system of pipes 12a.

However, the interspace 9a 1s subjected to a secondary

alr stream 1lla, which serves for admitting air to the
area behind the structural element 5a, that 18 to say
the 1interspace 9%9a. This secondary alir stream lla can
also be used for active insulation. This 18 to some

extent easy, since the installation for this secondary

air stream lla 1is often present. By for example

increasing the mass throuaghput of this secondary air

stream lla, the active 1insulation brought about by 1t

in this example 1s increased.

To 1mprove the insulation further, 1i1n thigs example an
insulating element 8a has been additionally applied on
the 1nner side of the 1nner shell element 4a 1n the
interspace 2%a. In this arrangement given by way of

example, the i1nsulating element 8a 1n this way forms a
passive 1nsulation 1in c¢combination with the active
insulation by means of the secondary air stream 1lla

through the 1nterspace and the alr stream 1l0a through

the core i1interspace 6a. However, an 1integration of

portions of the system of pipes 12a o0of the air-

F

conditioning system, an integration of Z lines l1lba and

a connection configured 1n the way described above are
only possible 1n conjunction with the core interspace

ba.

The respective connections between the existing svystem

of pipes 1l2a of the air-conditioning system and the

intergpaces 6a; 9a are created by a known i1nstallation

technigque for systems of pipes of air-conditioning

systems for aircraft or spacecraft. For example, the
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common lower X line 13a in the form of a pipeline, for

example of a rectangular or circular cross section,

gerves as a manifold from which connections are

connected as branches for each i1interspace or for groups

g

5 of 1interspaces. These connectlions may be designed for

examnple 1n such a way that they are adapted 1in a
sultable way from the cross section of the manifold to

=t

the cross section of the opening into the respective

interspace. Connections of the i1interspaces 6a; 9a to

10 the upper X line 1da and the intermediate lines lba are

formed 1n an analogous way.

The i1invention 18 not restricted to the exemplary

embodiments described above.
15

]
p—

FFor 1nstance, the i1nvention can be used in the cage of

fuselages of a single- or double- or multi-shell

configuration, the shell elements being formed from
metal, fibre composite materials or a combination of

20 metal with fibre composite materials.

It 18 also concelvable that the air stream 10 can not
only be heated but also be cooled. Thig could be the
case, for example, 1f one side of the fuselage 1 1is

25 exposed to high thermal radiation, as may be the case
for example with spacecraft. The other side of the
fuselage then requires heating by the aif stream, while
the i1rradiated side requlires cooling. This 1s possible
for example by corresponding arrangement and switching

30 of the wvalves 13; 14 and different heat exchangers of

the alr-conditioning system.

Dividing the integrated portions into the interspaces

9a and 6a 1s also conceivable. In this case, these

35 portions, which are therefore separate, can be heated,

cooled, provided with air or switched off independentiy
of each other, which 18 possible for example by means

of suitable control wvalves.
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In addition, it 18 pointed out that "a" does not rule
out a multiplicity. Furthermore, it should be pointed
out that features or steps that have been described

with reference to an exemplary embodiment can also be

used 1n combination with other features or steps of

other exemplary embodiments or developments that are
described.
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1 fuselage
2 shell element
3 cuter shell element
4 inner shell element
5 core interspace
6 core structure
7 structural element
8 insulating element
9 interspace
10 alry stream
11 inlet
12 outlet
13 inlet wvalve
14 outlet wvalves
15 stiffening
16 side panel
17 enclosure
18 insulation
19 outer side
20 interior space
la fuselage
28 shell element
3a outer shell element
da inner shell element
Sa structural element
ba core interspace
1a core structure
8a insulating element
9a interspace
10a alr stream
11la secondary alr stream
12a system of pipes
13a lower X line
lda upper X line
15a 7Z 1lne

16a
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X, v, zZ coordinates
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AMENDED CLAIMS
received by the International Bureau on 15 July 2008 (15.07.08)

Fuselage (1; 1a) of an aircraft or spacecraft, with at least one shell element (2; 2a)
and a structural element (5a; 7), an interspace (5; 6a; 9; 9a) to which air can be
admitted by an air stream (10; 10a) being provided between the at least one shell
element (2; 2a) and the structural element (5a; 7), wherein the air-admitting air
strearn (10; 10a) is formed as an outgoing/incoming air stream of a pressurized |
interior space (20; 22a) of the fuselage (1; 1a), the interspace (5; 62; 9; 92) is
connecred to a corresponding outgoing/incoming air connection of the interior space
(20: 22a), and wherein the interspace (5; 6a; 9; 9a) forms ar least a portion of a

systern of pipes (122) of an air-conditioning systern.

Fuselage (1: 1a) according to Claim 1, characterized in that the at least one shell
element (2; 2a) is of a multi-part form and has an outer shell element (3; 32) and an
inner shell element (4; 4a), the interspace (9; 9a) to which air can be admitied by the
air stream (10; 102) and which forms at least a portion of the system of pipes (12a) o
the air-conditioning system, being provided between the inner shell element (4; 4a)

and the structural element (3a; 7).

Fuselage (1; 1a) according to Claim 1 or 2, characterized in that the at least one shell
element (2; 2a) is of a multi-part form and has an outer shell element (3; 3a) and an
inner shell element (4; 4a), which define the core interspace (3; 6a) to which air can
be admitted by the air stream (10; 102) and which forms at least a portion of the

system of pipes (12a) of the air-conditioning system.

Fuselage (1; 1a) according to Claim 2 or 3, characterized in that air can be admitted
to the interspace (9; 9a) and the core interspace (5; 6a) by the air stream (10; 10a) at
the same time, the interspace (9a) and the core interspace (6a) forming separate

portions of the system of pipes (12a) of the air-conditioning system.

AMENDED SHEET (ARTICLE 19)
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Fuselage (1; 1a) according to Claim 2 or 3, characterized in that the core interspace
(62) forms portions of the system of pipes (12a) of the air-conditioning system and

ait can be admitted to the interspace (9a) by a secondary air stream (11a).

Fuselage (1; 1a) according to at least one of the preceding claims, characterized in
that the at least one shell element (2; 22) is provided with an insulating element (8;
8a).

Fuselage (1; la) according 1o at least one of the preceding claims, characterized in

that the structural element (5a; 7) has insulating properties.

Fuselage (1; 12) according to at least one of the preceding claims, characterized in

that the air stream (10) can be adjusted by means of at least one valve (13; 14).

Fuselage (1; 1a) according to Claim 8, characterized in that the at least one valve (13;

14) is formed as a regulating valve.

Fuselage (1; 1a) according to Claim 8 or 9, characterized in that the at least one valve
(13; 14) is formed for at least partially regulating an internal pressure of the

pressurized interior space (20; 22a).

Fuselage (1; 1a) according to at least one of the preceding claims, characterized in
that the at least one shell element (2; 2a) is formed from metal, fibre composite

materials or 2 combination of metal with fibre cormnposite materials.

Aircraft or spacecraft with a fuselage (I; 1a) which is formed according to at least

one of the preceding claims.

Method of actively insulating a fuselage (1; 1a) of an aircrafi or spacecraft, the
fuselage (1; 1a) being formed according to at leasr one of the preceding Claims 1 to
11, characterized i that the active insulation is carried out with an air stream (10)

which 1s an outgoing/incoming air stream of a pressurized interior space (20; 22a) of
the fuselage (1; 1a).

AMENDED SHEET (ARTICLE 19)
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Statement under Art. 19 PCT

Documents D1 to D3 do not teach a fuselage of an aircraft or spacecraflt, wherein the
air-admitting air stream is formed as an outgoing/incoming air stream of a pressurized
interior space of the fuselage, the interspace i1s comnected to a corresponding
outgoing/incoming air connection of the interior space, and wherem the mterspace

forms at least a portion of a system of pipes of an air-conditioning system,

Document D1 describes interspaces 5 and 12 separated by an insulation. However, this
insulation is permeable for air. Therefore the interspaces do not formi portions resp.
separate portions of an air-conditioning system.

Document D2 describes that air penetrates as well through the wall of the space section
nto the passenger compartment.

Nong of the documents D1 to D3 teach that the interspaces are portions of an air-

conditioning system.

Therefore the subject-matier of new claim 1 is new and inventive.



CA 02678221 2009-08-10

PCT/EP2008/052120

WO 2008/101986

1/9

12

14




CA 02678221 2009-08-10

WO 2008/101986 PCT/EP2008/052120

2/9




CA 02678221 2009-08-10

PCT/EP2008/052120

WO 2008/101986

3/9

14

12



CA 02678221 2009-08-10

PCT/EP2008/052120

WO 2008/101986

4/9

13 a




CA 02678221 2009-08-10

WO 2008/101986 PCT/EP2008/052120
5/9

Fﬁgu T, 13 o



CA 02678221 2009-08-10

PCT/EP2008/052120

WO 2008/101986

6/9




CA 02678221 2009-08-10

PCT/EP2008/052120

WO 2008/101986

7/9




CA 02678221 2009-08-10

PCT/EP2008/052120

WO 2008/101986

8/9




CA 02678221 2009-08-10

WO 2008/101986 PCT/EP2008/052120
9/9




12

14



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - abstract drawing

