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Climate Control System for Aircraft

Field of the Invention

The present invention concerns a variant of a climate control system for aircraft and the like

in accordance with the claims.
Background of the Invention

Flying has in today’s society become a common way to travel quickly between different
locations. Air travel and air transport give rise to many great possibilities but also give rise to
a number of problems. One of the problems associated with air travel is that the air in the
aircraft’s cabin compartments is cooled or heated between flights in conjunction with the
aircraft, for a shorter or longer period of time, being parked waiting for the next flight. A need
to heat or cool the cabin air is usually present, especially during a long period of parking. The
need to heat or cool the cabin air varies with the climate, temperature, where the plane is
parked. In particularly hot or cold outside temperatures, the problems become challenging. In
particularly hot or cold climate conditions, problems with cabin air temperature may become

considerable and in the worst case health endangering for passengers.

One problem with cooling or heating the air in an aircraft cabin is that the aircraft’s engines
usually have to be running in order to obtain a satisfactory climate in the aircraft. Keeping the
engines running for a long time before flight departure causes increases in fuel costs and an

increased burden on the environment.

Because of the fact that flight (air travel) has a negative environmental impact, there is an
ambition to reduce the impact that flight along with its accompanying facilities entail. One of
the greatest environmental problems associated with flight are the emissions from the
aircraft’s burned fuel. Furthermore it has become all more important to operate all equipment
associated with flight in a more environmentally friendly manner. It is therefore an ambition
of airports to utilize energy from alternative energy sources to power the necessary
accompanying equipment such as for example climate smart air conditioning systems and
other systems with energy sources that allow for a reduction in environmental impact more

than existing energy sources do.
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Another problem associated with aircraft parked on the ground is corrosion caused by
moisture in the air. This problem is especially problematic in aircraft which have been parked

on the ground for a longer period of time.

Another problem with existing designs of climate control systems for aircraft is that they are
usually placed on the ground, for example on a wagon (cart) or another type of vehicle. The
placement of a climate control system on a wagon on the ground causes a risk of the wagon
being in the way for vehicles and employees performing work related tasks in proximity of
the parked aircraft. A considerable amount of work is involved to move these wagons from
one position to another. There are also problems with the climate control system’s hoses,
cords and the like that during use lie on the ground. For example conduits, hoses and cords

may cause hindrances for vehicles and personnel and even increase the risk of injuries.

One problem with existing designs is that they essentially only may be used for one
application where each product is adapted to the specific application. Thus, these are intended

to be used on the wagon or stored and not for both applications.

Another problem in conjunction with embarking and debarking aircraft is climate control in
interior spaces in the so called “boarding bridges” and the like. It is difficult to heat and cool

existing designs of boarding bridges in an efficient manner.

Another problem in proximity to aircraft parked on the ground is to achieve an efficient
melting of snow (ice) around and under the parked aircraft. Currently, electrically powered
systems are for example utilized for snow melting, creating the need for more cost efficient

types of snow melting.

One problem with existing designs of air conditioning systems for aircraft is that they cool air
down to below freezing temperatures such as down to -25 degrees C and in extreme cases
down to -40 degrees C. This in turn may create the need for defrosting in order to remove

frost build-up and the like caused by the extremely cold air.

Another problem with existing systems is that they are powered by electricity. Presently, there
is a significant need within the flight (air travel) industry, in as great an extent as possible, to

chose more environment friendly alternatives than that which is currently used.
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Prior Art

Several different variants of equipment (apparatuses, systems) for heating and/or cooling the
cabins and similar of aircraft parked on the ground are previously known. For example,
US4632019 describes a system for cooling an aircraft’s cabin when the plane is parked on the
ground. Its design differs significantly from the present invention. The design is for example,
according to its description, not intended to be powered (operated) by district heating and/or
district cooling. Furthermore, the system is only intended to cool air that is supplied to the

aircraft’s cabin.

RE32687 describes a variant of a climate control system for aircraft which according to its
description includes the supply of both cooled and heated fluid to the climate control system.
The outgoing and ingoing (return) conduits (lines) for the heated or cooled fluid differs
significantly from the present invention’s design. For example, the design of the outgoing and
ingoing conduits is problematic in regards to a winter climate. Further, the climate control
system is located on the roof of the structure causing problems with accessibility, for example

in connection with repair, inspection, and the like.

Even EP1951573 discloses a system for supplying electricity to aircraft and to cool the air in
an aircraft’s cabin. This design differs to a significant extent from the present invention. For
example, the design according to its description is not intended to be powered by district

heating and district cooling.

US7651052 discloses an assembly for supplying electricity and air to aircraft. The system is
intended to be used to cool the air in the cabin of the aircraft. This design differs from the
present invention. For example, the design according to its description is not intended to be

powered by district heating and district cooling.

US6637215 discloses a system and method for cooling cabin air in aircraft. The design differs
from the present invention’s design. For example, the design according to its description is

not intended to be powered by district heating and district cooling.

Even EP1951573B1 discloses a variant of a system for cooling cabin air in aircraft. This
design differs from the present invention’s design. For example, the design according to its

description is not intended to be powered by district heating and district cooling.
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US3399545 discloses a variant of an air conditioning system for aircraft. This design
according to its description differs significantly from the design according to the present
patent application. For example, the design according to its description gives rise to higher
energy consumption than the present invention. The length of the conduit for air causes both

heating and ventilation losses for the system.

A prototype of a simpler version of a climate control system has been developed and tested at
Helsingborg/Angelholm Airport. This design, however, differs to a significant extent from the

design according to the present patent application.
Purpose of the Present Invention

The main purpose of the present invention is to create a climate control system which solves
or reduces at least one of the above mentioned problems. Another purpose of the present
invention is to create a climate control system with which air in an aircraft cabin may be
heated, cooled and dehumidified. A further purpose of the present invention is to create a
climate control system that utilizes district heating to warm air that is supplied to the aircraft.
Yet another purpose of the present invention is to create a climate control system that cools
the aircraft’s supplied cool air with district cooling. A still further purpose of the present
invention is to create a climate control system which may be placed on the airport’s boarding
bridge. In alternative embodiments, a further purpose of the present invention is to create a
climate control system which may be utilized to warm or cool spaces in the boarding bridge
or similar. In alternative embodiments it is conceivable that the present invention is utilized to
warm at least one other space, object or similar such as the ground in proximity (around) to
the parked aircraft’s position. In alternative embodiments, a still further purpose of the present
invention is to create a system that is comprised of modules. At least one of the above named

purposes is achieved with a climate control system in accordance with the claims.
Brief Description of the Drawings

In the following detailed description of the present invention, reference and references to the
following figures will occur. Each of these figures is briefly described in the following figure
list. The exemplifying embodiments in the figures are not limiting for the scope of protection
of the present patent application. Note that the figures are schematic and details may thus be

omitted in these.
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Fig. 1A and 1B show schematically the present climate control system as attached to a

boarding bridge.
Fig. 2 shows a connection to a district heating network and/or a network for district cooling.

Fig. 3 shows schematically an exemplifying embodiment of the climate control system’s

function.

Fig. 4A-D show an alternate embodiment of the present invention.
Detailed Description of the present Invention

With reference to the figures, a climate control system 1 is shown that is for example intended

to supply heated or cooled air to at least one aircraft 2 standing on the ground in accordance

with the present patent application.

The climate control system 1 is comprised of at least one air handling unit 3 with which the
supplied air to the aircraft is heated (warmed) or cooled. The climate control system 1 is
further comprised of at least one subsystem 4 for supplying heated or cooled liquid to the air
handling unit 3. The climate control system 1 is further comprised of at least one subsystem 3
for the transfer of heated or cooled air from the air handling unit 3 to the aircraft’s 2 cabin.
Subsystem 5 may also include a function for returning air from the aircraft’s cabin to the

climate control system with the intent to recover energy.

Referring to Fig. 1A-1B and 4A-4D, an air handling unit 3 is shown which is placed on a
transfer device 6 with which the air handling unit 3 may be moved relative to the aircraft 2.
In Fig. 1A-1B the transfer device 6 consists of at least one boarding bridge 7 or similar type
of structure. In alternative embodiments, as shown in Fig. 4A-4D, the transfer device 6 is
comprised of another for the purpose suitable transfer device such as for example a vehicle 8,

wagon (carriage, cart) or similar.

Referring to Fig. 1A and 1B, it is shown in more detail how the transfer device 6 is comprised
of a “boarding bridge” (causeway, ramp) 7 or similar structure adjacent to a building 9 (such
as an airport terminal building). The design of the boarding bridge 7 may vary within the
scope of present patent application. The one end 10 of the boarding bridge is however
preferably pivotally connected to the building 9. The second end 11 of the boarding bridge 7
is intended to be connected to the aircraft. The length of the boarding bridge 7 may preferably

be operated so that it may be shortened or extended. The shortening or extension of the
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boarding bridge 7 may be accomplished telescopically or with another for the purpose
suitable technique. In alternative embodiments it is conceivable that the length of the boarding

bridge is not adjustable.

In the exemplifying embodiment, the air handling unit 3 is connected to the underside 12 of
the boarding bridge 7. Preferably, the air handling unit 3 is connected so close as possible to
the second end 11, the free end, of the boarding bridge 7. The connection of the air handling
unit to the underside 12 of the boarding bridge 7 is accomplished with previously known
technology, and this is why it is not described in more detail in this patent application. With
the placement of the air handling unit 3 so close to the second end 11 of the boarding bridge 7
as possible, losses in the subsystem 5, for the transfer of the heated or cooled air from the air
handling unit 3 to the aircraft’s 2 cabin, are reduced. In alternative embodiments it is
conceivable that the air handling unit 3 is connected to the boarding bridge 7 at another for
the purpose suitable position. By moving the boarding bridge 7 in relation to the aircraft and

the building, the air handling unit 3 may move relative to the aircraft 2 and the building 9.

Referring again to Fig. 1A and 1B, it is shown that the climate control system 1 includes at
least one subsystem 4 for supplying relatively hot liquid, or relatively cold liquid which is

used to heat and cool the air in the air handling unit.

The input of relatively hot fluid or relatively cold fluid into the air handling unit 3 may be
accomplished in several different ways and with different techniques. In the preferred
embodiment shown in Fig. 2, this is accomplished with at least one separate closed circuit 13
which via at least one first heat exchanger 14 is connected to at least one district heating
netwdrk 15 and at least one second heat exchanger 16 is connected to a network 17 for district

cooling.

Connection is accomplished via at least one flexible conduit (hose, tube) 18 or the like. The
flexible conduit 18 includes at least one conduit for supplying fluid to the air handling unit 3
and at least one conduit for the return of fluid from the air handling unit. In alternative
embodiments, the supply of fluid to, and respectively the return of flquid from the air
handling unit 3 may be accomplished via separate flexible conduits or the like. The
connection of the flexible conduit, or conduits, to the network for district heating 15 and
district cooling 17 is accomplished via at least one connection point 19, or several connection
points 19. The connection point’s 19 position, or the connection points’ positions may vary

greatly within the scope of the invention.
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The subsystem 4 for supplying heated or cooled fluid to the air handling unit 3 is comprised
of at least one reeling device 20 onto which the flexible conduit(s) 18 is rolled up on and
unrolled from. During an extension of the boarding bridge 7, the flexible conduit 18 is rolled
off from the reeling device 20 and during a retraction of the boarding bridge 7, the flexible
conduit 18 is rolled onto the reeling device. The reeling device 20 is preferably connected to
the top side 21 of the boarding bridge 7. The flexible conduit is in the preferred embodiment
preferably not insulated thereby allowing any snow and ice on it to melt during winter climate
conditions. Thanks to the flexible conduit not being insulated, the function of the reeling
device is guaranteed during winter climate conditions. This in turn does not exclude the

flexible conduit in alternate embodiments from being insulated.

In alternative embodiments, the reeling device 20 may be connected to a different location on
the boarding bridge. Further, alternative embodiments of the climate control system may
include at least one first reeling device 20 and at least one second reeling device 20. The use
of at least two reeling devices permits the use of the system on relatively longer boarding
bridges. The reeling device 20 is preferably of a spring-loaded type. Preferably, the flexible

conduit or the like is connected to the building via at least one strain relief or the like.

Between the reeling device 20 and the air handling unit 3, cooled or heated fluid is conveyed

through at least one conduit (tube, hose) 22, or similar connection.

Referring to Fig. 2 is shown in a flow chart, an exemplifying embodiment of the connection
of the supply system 4 to a network for district heating and district cooling. The system is, in
the preferred embodiment, comprised of at least one first shunt (bypass) valve 23 and one
second shunt valve 24. Shunt valve 23 controls the transfer of fluid from the district heating
network to the first heat exchanger and shunt valve 24 controls the transfer of fluid from the

network for district cooling to the second heat exchanger.

Transfer of the heated or cooled air from the climate control system 3 to the aircraft’s 2 cabin
is accomplished via at least one air supply duct 25. The air supply duct is preferably of a
flexible type which is suitable for the purpose. The length of the flexible duct may vary within

the scope of the present patent application.

The flexible duct 25 may be connected in a variety of ways to the aircraft’s cabin. In a
preferred embodiment of the present patent application, the air supply duct 25, or, in

appropriate cases, ducts are connected to one or more of the aircraft’s air intake connectors
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(adapters) 26. The connection to the connector 26 has the advantage that it consists of an

existing connection to the aircraft cabin.

The airflow to the aircraft cabin causes the air in the cabin to gradually be replaced and
preferably vented out via the aircraft’s air ventilation device 27. By way of this method, the
air’s temperature in the cabin may be raised or lowered depending on whether heated or
cooled air is supplied to the cabin. Furthermore a reduction of air humidity in the cabin is
accomplished (caused by the air supplied to the cabin at an earlier stage being dehumidified in

the air handling unit).

Referring to Fig. 3, it is shown how the air handling unit 3 includes at least one device 28
with which the delivered air temperature to the cabin may be raised. The device therefore is
comprised at least one heating package 29 with which the air’s temperature may be increased.
The present climate control system 1 also preferably includes a second device 30 with which
the air to be brought into the aircraft’s cabin may be cooled (dehumidified) with. The air
handling unit 3 is therefore comprised of at least one cooling package 31 with which the
temperature of the air supplied to the cabin may be lowered. In the preferred embodiment of
the present climate control system 1, the heating package 29 and the cooling package 31 may
be integrated in a combined heating and cooling package 32. By way of this combined heating
and cooling package, the aircraft cabin may be both cooled and heated by the climate control

system.

Referring to Fig. 3, it is shown schematically how the treatment of the air in the climate
control system is accomplished in an exemplifying embodiment. The air flow in the climate
control system is created by at least one fan 33 or the like. The raw air is introduced into the
climate control system to at least one first fine filter 34 after which the air is conveyed to the
combined heating and cooling package (heating/cooling coil) 32. After the air passes the
combined heating and cooling package 32, the air, in the exemplifying embodiment, is
conveyed on to the at least one filter 35. This filter is preferably comprised of at least one
electrostatic filter. In alternative embodiments, the design may exclude filter 35 or this filter
may be comprised of at least one carbon filter. The use of an electrostatic filter has a number
of advantages. An electrostatic filter has for example the advantage of being relatively smaller
than a carbon filter and has a lower pressure drop than a carbon filter. An electrostatic filter
also has the advantage that it does not, in a similar way as a carbon filter, regularly need

replacing.
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The filter 35 is used for example to remove odors from exhaust fumes, aircraft fuel, (possibly
toxins) cooking odors and more so that the cabin air introduced is essentially odorless. In the
exemplary embodiment, the design also includes at least one fire damper 36 which prevents
the spread of an eventual fire at or in the system. After the fire damper 36 the handled air is
supplied to the aircraft cabin via at least one conduit, connected to the aircraft’s air intake or
in another way connected via a suitable for the purpose connection or connector to the

aircraft’s cabin.

In alternative embodiments, it is further conceivable that the design includes at least one

device for ionization.

In an alternative embodiment of the present system, air removed from the cabin is returned to
the air handling unit via at least one air exhaust duct 38. Preferably, the air exhaust duct 38 is
comprised of a flexible duct. The length of the flexible air exhaust duct 38 may vary within

the scope of the present patent application.

In an alternative embodiment, the return air from the aircraft cabin is conveyed via at least
one of the aircraft’s doors into the inner space of a boarding bridge, which is connected to the
aircraft. By conveying the return air out through the door, or doors, resistance to vent out the
air from the cabin of the aircraft is reduced. On at least one position along the boarding
bridge’s length is found at least one opening through which exhaust air from the space inside

the boarding bridge is conveyed by at least one exhaust duct 38 to the climate control system.

In the air handling unit, air from the cabin, in whole or in part as supplied air (intake air) to
the air handling unit is recycled. In alternative embodiments it is conceivable that a heat
exchange of the exhaust air takes place with the intention of recovering energy from the
exhaust air. A substantial energy saving occurs if, for example, relatively warmer air, as for
example + 16 degree C air, is recycled from the cabin and heated again and returned to the
cabin of the aircraft. This compares with cold air, for example - 20 degrees C being supplied
directly into the aircraft. The proportion of air that is recycled may vary. For example, two-

thirds of the air removed from the aircraft cabin by the exhaust duct 38 may be recycled.

In alternative embodiments it is conceivable that at least one sensor senses the temperature
inside the cabin of the aircraft. The sensor transmits data/information about the temperature in
the cabin, and possibly other parameters, to the climate control system’s control system. Upon

transmission of information by wire, the sensor with associated connectors may, for example,
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be connected to the aircraft cabin via air ventilation device or similar. The transmission of
data or information from the sensor to the control system may also be accomplished in a

wireless manner.

In alternative embodiments it is conceivable that the fluid in the return line from the climate
control system be used to heat, or cool, the inner space of a boarding bridge. In warm climates
the inner space of the boarding bridge is cooled. In cold climates the air in the inner space of
the boarding bridge is heated. This is, for example, accomplished by at least one separate duct

from the climate control system being connected to the boarding bridge.

In further embodiments of the present invention, the return fluid from the climate control
system is used to heat the surface of the ground (snow melting) adjacent the boarding bridge
and/or the ground adjacent to the position of the parked aircraft. This is done, for example, by
the return fluid from the air handling unit being used in at least one ground loop 39 for snow

melting.

With reference to Fig. 4A to 4D, an alternative embodiment of the transfer device 6 where it
consists of a vehicle 8 or the like is shown. Fig. 4A and 4B show a climate control system
intended to supply heated or cooled air to at least one cabin in at least one aircraft. Fig. 4C
and 4D show a climate control system intended to supply heated or cooled air to at least one
cabin in at least one aircraft and at least one return line for recycling a portion of the energy in

the air from the cabin.

The vehicle 8 may be equipped with its own drive unit but may also consist of a cart
(carriage, wagon) 40 or vehicle which is operated with an external drive unit or manually
moved. The cart’s 40 design may vary greatly within the scope of the present patent
application. Connection to the district heating network and the network for district cooling is
preferably accomplished via one or more flexible conduits 41. The flexible conduits 41 which
are connected to the district heating system and the system for district cooling, are preferably
rolled up on at least one reeling device 42 such as is shown in the figures. In alternative
embodiments, it is conceivable that the conduit is stored in another manner in at least one
storage compartment in the climate control system when the conduit is not in use. In
alternative embodiments, the storage of the conduit when it is not in use may be accomplished
in another suitable way, for example, the conduit may be stored externally in relation to the

climate control system.
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Preferably one or more quick couplers (connectors) 43 for connecting the connecting flexible
conduits to the district heating system or network for district cooling is used. The quick
coupler 43 includes at least one check valve of a type which provides minimal leakage or
substantially no leakage at all. For example, a valve, marketed under the trademark Drylok
may preferably be used as a quick coupling for connecting conduits to the district heating
system. In alternative embodiments, other suitable for the purpose connectors may be used to
connect the flexible conduits to the district heating system and the system for district cooling.
During connection of the flexible conduits to the district heating network and the network for
district cooling, at least one cut-off valve is preferably used with which a shutdown of each

respective flexible conduit may be performed.

Storage of the flexible conduits may be accomplished via a reeling device when not in use. In
alternative embodiments, the storage of the flexible conduits may be accomplished in another
for the purpose suitable manner when not in use. For example, the flexible conduit may be

stored in an unconnected manner to the climate control system in an external space.

Preferably, the climate control system includes at least one connection to the electricity mains
(outlet). This may be accomplished via an electrical cord 44 or the like. In the exemplifying

embodiment, the design includes at least one reeling device 45 for the cord.

In alternative embodiments of the present climate control system, it is made of at least two
and preferably several modules. For example, one module may consist of a conditioning
device of the air that is, a cooling package, a heating package or a combined heating and
cooling package. It is further conceivable that the various types of filters consist of one or
more modules. By using a modular design, a filter module, or filter modules, may be selected
which corresponds to the specific application requirements. It is further conceivable that the
filter module or filter modules be adapted to the prevailing season (variations in temperature,

etc.).

The idea behind the modular design is that the air handling unit should be able to be used both
as suspended on a boarding bridge 7 and even connected to a cart (wagon) 8 or similar. A
module may thus be of a suitable design so that the air handling unit may be suspended on a
boarding bridge. Another module consists of a wheel application, with or without a drive unit,

which is connected to the air handling unit so that it may be moved on the ground.
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Additional modules include connectors for the district heating network and the district cooling
network. The design may also include at least one module comprised of connectors for the
aircraft ventilation systems such as supply and exhaust air. In alternative embodiments, the
modules may also include modules for ground warming (melting of snow and ice), and for

treatment of air supplied to the boarding bridge.

In the detailed description of the present invention, design details may have been omitted
which are apparent to professionals in the field of the invention. Such obvious design details
are included to the extent necessary so that the proper and full performance of the present

device and method is achieved.

Even if certain preferred embodiments have been described in detail, variations and
modifications of the method and design may become apparent for specialists in the field of
the invention. All such modifications and variants are regarded as falling within the scope of

the following claims.

In alternative embodiments, the climate control system includes a function with which air
humidity (moisture) in the handled air emitted from the climate control system that is supplied
to the aircraft cabin may be regulated. In an alternative embodiment, the supply of power to
the climate control system may be accomplished by another for the purpose suitable
technique. For example, it is possible that the supply of energy is accomplished via another
suitable for the purpose conduit, hose, tube or the like. It is thus conceivable that the energy
supplied to the system is generated via hybrid assembly (including an internal combustion
engine, a generator and batteries) solar panels, small wind turbines or other energy source
suitable for the purpose. It is further conceivable that the present climate control system may
be defined as a system and/or method for its use during the further processing of the present

patent application.
Advantages of the Invention

Several advantages are achieved with the present invention. The most obvious advantage is
that a system which eliminates or reduces at least one of said technical problems is obtained.
Another advantage is that a climate control system for aircraft is obtained which is essentially
intended to be powered by energy from district heating, which is advantageous from an
environmental perspective. Another advantage of the present invention is that it may be used

both to cool and heat the aircraft cabin. A further advantage of the present invention is that the
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device’s cooling unit may be connected to a system for district cooling. It is a further
advantage that the present device may be part of a system used for example to heat/cool the
spaces of the so-called boarding bridge. A further advantage of the present system is that it
may be used to warm the ground for melting snow and ice adjacent the position of parked

aircraft.
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Claims

1.

14

Climate control system (1), intended to be temporarily connected to at least one
aircraft (2), when the aircraft is on the ground, with which handled air with at least one
flexible conduit (18) is supplied to the aircraft’s cabin from at least one air handling
unit (3) comprised of at least one heating and cooling package (29) with which air to
the cabin is heated or cooled and that the climate control system includes a transfer
device (6) with which the air handling device may be moved in relation to the aircraft
characterized by that transfer device (6) is comprised of a telescopic boarding bridge
(7) and that the climate control system (1) includes a subsystem for conveying heated
or cooled fluid between the combined heating and cooling package (29) and that a
district heating network alternatively a network for district cooling, whose subsystem
includes at least one flexible conduit (18) that includes at least one conduit for input of
fluid to the air handling unit and at least one conduit for return of fluid from the air

handling unit.

Climate control system (1) in accordance with claim 1 characterized by that the
climate control system is comprised of at least one air exhaust duct (38) for the return

of air from the aircraft’s cabin to the air handling unit (3).

Climate control system (1) in accordance with at least one of the previous claims
characterized by that the subsystem for supplying hot and cold fluid to the air handling
unit (3) includes at least one reeling device (20) with which the flexible conduit (18) is
rolled up on and rolled off of respectively during a change in length of the boarding

bridge.

Climate control system (1) in accordance with at least one of the previous claims
characterized by that it includes at least one first reeling device and at least one second
reeling device (20) with which the flexible conduit (18) is rolled up on and rolled off
of respectively during a change in length of the boarding bridge.

Climate control system (1) in accordance with at least one of the previous claims
characterized by that the climate control system is comprised of at least one module
for melting snow which utilizes the fluid in the return line from the climate control

system to warm the ground adjacent the boarding bridge.
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10.

15

Climate control system (1) in accordance with at least one of the previous claims
characterized by that the climate control system is comprised of at least one module
for supplying heated or alternatively cooled air to the inner space of a boarding bridge,
whose module includes at least one separate conduit from the climate control system

to the boarding bridge.

Climate control system (1) in accordance with at least one of the previous claims
characterized by that the air handling unit (3) is made up of modules such as at least
one carbon filter, at least one battery module for cold/heat and at least one filter

module.

Climate control system (1) in accordance with at least one of the previous claims
characterized by that the climate control system includes at least one sensor for

sensing of temperature in an aircraft cabin.

Climate control system (1) in accordance with at least one of the previous claims
characterized by that the air exhaust duct (38) connects to the aircraft’s air ventilation
device (27).

Climate control system (1) in accordance with claim 1 characterized by that the

flexible conduit is not insulated.



WO 2014/142727 PCT/SE2014/000026

1/7
7
N \ =
S N
g S8
= @ >3
8
— ‘EF*E T —— ‘—g
—_——— W~N
w
-
N s T
W

777777,




WO 2014/142727 PCT/SE2014/000026
2/7

6 1 Z .
-

%

24 /T :
o

/7

N
| /S

10°C 15°C  80°C 60°C
KB VP

i
T

N4



PCT/SE2014/000026
3/7

WO 2014/142727

¢ 94

o5 55 he
\. \ \ aleseqidr/awsen \

4
L.
P

uejdBAyqn

_ 1By
ejhyfouaen < ._

liefdspuesg Dield peneqiy/fouuen  Jeyguld

/

52

- 40} PeIpUBYaqO

MANAAN



PCT/SE2014/000026

WO 2014/142727

4/7

« ,};,&,1
A uz.!ﬁ LN O ORS ORSTRS T

& e e

Vi 0}

2IRC)




WO 2014/142727 PCT/SE2014/000026
57

4
%
b

6,840

hg

fle




WO 2014/142727 PCT/SE2014/000026
6/7

77

\
A l
fie 4



PCT/SE2014/000026

WO 2014/142727

717

I IS ORI R SRS ST CR

Y
i,

oty liin, et V-




INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE2014/000026

A.

CLASSIFICATION OF SUBJECT MATTER

IPC: see extra sheet

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: B60H, B64D, B64F, F24D, F24F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

SE, DK, FI, NO classes as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, PAJ, WPI data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 4620339 A (SHEPHEARD THOMAS E), 4 November 1986 | 1-4, 6-10
(1986-11-04); abstract; column 2, line 41 - column 3, line 9;
figures 1,2

A 5

Y Varldens fGrsta mobila fjarrvarmedrivna flygplansvarmare, 1-4, 6-10
Angelholm-Helsingborg airport, stated date: 2011-11-27,
retrieved 2012-07-02 from
http://www.angelholmhelsingborgairport.se/Nyheter/Nyhetsarki
v/Varldens-forsta-mobila-fjarrvarmedrivna-flygplansvarmare/ .;
whole document

A 5

X

Further documents are listed in the continuation of Box C.

& See patent family annex.

*
“AP

“pr

“r

“O”

“p»

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

w

wye

oy

R

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

11-07-2014

Date of mailing of the international search report

14-07-2014

Name and mailing address of the ISA/SE
Patent- och registreringsverket

Box 5055

S-102 42 STOCKHOLM

Facsimile No. + 46 8 666 02 86

Authorized officer
Carl Froderberg

Telephone No. + 46 8 782 25 00

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/SE2014/000026

C (Continuvation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y GB 2150278 A (TELEDYNE IND), 26 June 1985 (1985-06-26); | 1-4, 6-10
abstract; page 1, line 11 - line 73; figures 1,2

A 5

Y DE 29622089 U1 (LECHMOTOREN GMBH), 9 April 1998 1-4, 6-10
(1998-04-09); whole document

A 5

Y US 20120067965 A1 (RAJASEKARAN VARUN PREM 1-4, 6-10
SAGAR ET AL), 22 March 2012 (2012-03-22); abstract;
paragraphs [0004], [0005]; figure 1

A 5

Y US 4632019 A (WHITEMAN GARY D), 30 December 1986 1-4, 6-10
(1986-12-30); abstract; column 2, line 65 - column 3, line 43;
figures 1,2

A 5

Y US 20080250803 A1 (LEADINGHAM DAVID W ET AL), 16 1-4, 6-10
October 2008 (2008-10-16); abstract; figure 1

A 5

Y US 20100307178 A1 (HANSEN RICHARD L ET AL), 9 1-4, 6-10
December 2010 (2010-12-09); paragraphs [0016]-[0020];
figure 1

A 5

Y WO 2007097668 A1 (JP El & VVS TEKNIK AB ET AL), 30 1-4, 6-10
August 2007 (2007-08-30); page 4, line 1 - page 6, line 9;
figures 1,2

A 5

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE2014/000026

Continuation of: second sheet
International Patent Classification (IPC)

B64F 1/36 (2006.01)
B64D 13/08 (2006.01)

Form PCT/ISA/210 (extra sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/SE2014/000026
usS 4620339 A 04/11/1986 DE 3639152 A1 06/08/1987
EP 0245496 A1 19/11/1987
GB 2183578 A 10/06/1987
JP 563502605 A 29/09/1988
e wo 8703025 A1 21/05/1987
GB 2150278 A 26/06/1985 AU 3548984 A 23/05/1985
AU 575355 B2  28/07/1988
CA 1291643 C 05/11/1991
DE 3442001 A1 30/05/1985
ES 8606167 A1 01/10/1986
FR 2555131 A1 24/05/1985
IT 1178241 B 09/09/1987
KR 920007845 Bf 18/09/1992
MX 161927 A 06/03/1991
NZ 210198 A 23/01/1987
e sG. 6388 G 17/06/1988
DE 29622089 U1 09/04/1998 NONE
U 20120067965 A1 22/03/2012 WO 2012037497 A1 22/03/2012
u 4632019 A 80/12/1986 NONE
UsS 20080250803 A1 16/10/2008 AT 423063 T 15/03/2009
CN 101331059 B 06/06/2012
DE 602006005264 D1 02/04/2009
EP 1951573 A1 06/08/2008
JP 5139315 B2  06/02/2013
JP 2009516622 A 23/04/2009
us 7461516 B2  09/12/2008
e Wo . 2007061622 A1 31/05/2007
us 20100307178 A1 09/12/2010 CA 2764356 A1 09/12/2010
CN 102803856 A 28/11/2012
EP 2438359 A1 11/04/2012
JP 3176710 U 05/07/2012
e Wo . 2010141254 A1 09/12/2010
wO 2007097668 A1 30/08/2007 EP 1989073 A4  10/03/2010
SE 0600423 L 28/08/2007
SE 529621 C2  09/10/2007

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	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 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report

