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(54) Air supply element

(57) An air supply element (1) comprising a switching
device (10, 10a) configured to switch the operation mode
between a first mode (A) and a second mode (B), an inlet
chamber (4) for supplying supply air (L4) and comprising
at least a first inlet (12) for supplying air into the inlet
chamber, an exhaust chamber (5) for receiving room air
(L2) from the room space and comprising at least a first
outlet (13) for removing room air from the exhaust cham-

ber; a first opening (6) and a second opening (7) sepa-
rated from each other and leading to the switching device
and towards the room space; in the first mode: the switch-
ing device connects the inlet chamber to the first opening
and the exhaust chamber to the second opening, and in
the second mode: the switching device connects the inlet
chamber to the second opening and the exhaust cham-
ber to the first opening.
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Description

BACKGROUND

[0001] The present invention relates to air supply
equipment. Furthermore, the invention discloses an air
supply element, a system and a method for supplying air
to a room space and removing air from the room space.
[0002] An air supply element is used to supply and re-
move air from a room space. The air supply element does
not usually comprise a heating and cooling element. The
heated or cooled air may be arranged from (an) external
air supply unit(s). The first air supply unit may be a central
air handling unit in the building for fresh air, which might
supply also recirculated air in some ventilation systems,
and there also might be a second separate room-specific
air heating-cooling unit such as a fan-coil or heat pump,
which supplies heated, cooled and recirculated air to the
room space. According to one solution an air supply unit
is a combination of the central air handling unit and the
fan-coil or heat pump. A separate supply source and a
separate removal/exhaust source may operate as inde-
pendent units. The location of supply and removal/ex-
haust sources is traditionally static in mixing ventilation;
air is supplied from one location and removed/exhausted
from another, both most often at the ceiling level. When
cooling the room space, the air is supplied uniformly
along the ceiling, and the air removal/exhaust source is
usually located at the ceiling level near the opposite wall
of the window wall, depending what is easiest for ducting.
In that situation, supply air is distributed evenly, gener-
ating desired thermal conditions, but due to that and due
to the location of the air removal/exhaust source, all heat
loads from the window wall are mixed into room air, caus-
ing an increased peak cooling demand and a significant
horizontal temperature gradient in the room space from
the window wall. When heating the room with supply air,
this traditional air distribution can easily cause tempera-
ture stratification and low ventilation effectiveness in the
room, when the warm air supply air jet does not reach
the lower part of the room space, and the ceiling level air
removal/exhaust further decreases the effectiveness by
removing warm air.
[0003] The objective of at least one of the example
embodiments is to eliminate or at least alleviate at least
some of the problems mentioned above.

SUMMARY

[0004] According to one aspect, there is provided an
air supply element for supplying air into a room space,
configured to be installed in connection with the ceiling
of the room space. The air supply element comprises a
switching device configured to switch the operation mode
of the air supply element between a first mode and a
second mode in response to the switching device receiv-
ing at least one control signal. The air supply element
further comprises an inlet chamber for supplying supply

air to the room space, wherein the inlet chamber leads
to the switching device and comprises at least a first inlet
for supplying air into the inlet chamber; the air supply
element further comprises an exhaust chamber for re-
ceiving room air from the room space, wherein the ex-
haust chamber leads to the switching device and com-
prises at least a first outlet for removing at least part of
the room air from the exhaust chamber and from the room
space. The air supply element further comprises a first
opening and a second opening separated from each oth-
er and leading to the switching device and towards the
room space, wherein the switching device is arranged
between the chambers and the openings in such a way
that in the first mode: the switching device is arranged to
connect the inlet chamber to the first opening and the
exhaust chamber to the second opening, and in the sec-
ond mode: the switching device is arranged to connect
the inlet chamber to the second opening and the exhaust
chamber to the first opening. Connecting a chamber to
an opening means, for example, opening a passage be-
tween the chamber and the opening, allowing the air flow
between the opening and the chamber.
[0005] In one embodiment of the air supply element
the first inlet is arranged to supply circulated air into the
inlet chamber. In one embodiment of the air supply ele-
ment the inlet chamber comprises a second inlet for sup-
plying fresh air to the inlet chamber. In one embodiment
of the air supply element, supply air further comprises
fresh air and circulated air, wherein the supply chamber
is arranged to combine the fresh air and the circulated
air into supply air in the supply chamber.
[0006] In one embodiment of the air supply element
the first inlet is arranged to receive the circulated air from
an air supply unit configured to change the temperature
of the circulated air. In one embodiment of the air supply
element the exhaust chamber comprises at least a sec-
ond outlet, wherein the exhaust chamber is arranged to
divide the room air between the outlets in such a way
that the first outlet is arranged to receive a first part of
the room air to be removed from the room space and the
second outlet is arranged to receive a second part of the
room air to be removed from the exhaust chamber and
to be circulated back to the first inlet via the air supply unit.
[0007] In one embodiment of the air supply element
the control signal is based on temperature information or
occupant control. In one embodiment of the air supply
element the switching device is configured to switch the
first mode in response to a first control signal caused by
a temperature measurement value being larger than a
temperature reference value, wherein the switching de-
vice is configured to switch the second mode in response
to a second control signal caused by the temperature
measurement value being smaller than the temperature
reference value. In one embodiment of the air supply
element the first mode is a cooling mode and the second
mode is a heating mode.
[0008] In one embodiment of the air supply element
the switching device further comprises a slotted plate and
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a slotted base plate below the first slotted plate for ena-
bling part of slots to open and part of slots to close in
response to a reciprocating motion of the slotted plate
caused by an actuator. In one embodiment of the air sup-
ply element the switching device further comprises a slot-
ted plate and a slotted base plate below the first slotted
plate for enabling part of slots to open and part of slots
to close in response to a reciprocating motion of the slot-
ted plate. In one embodiment of the air supply element
the switching device comprises an actuator, which is ar-
ranged to reciprocate the slotted plate. In one embodi-
ment of the air supply element the switching device com-
prises a linear actuator. In one embodiment of the air
supply element the switching device comprises an elec-
tric motor. In one embodiment of the air supply element
the slotted plate comprises plastic.
[0009] In one embodiment of the air supply element a
bottom side of the air supply element is configured to be
installed above an object with a variable temperature in
the room space. In one embodiment of the air supply
element a bottom side of the air supply element is con-
figured to be installed above an object with a variable
temperature in the room space, wherein a temperature
of an inner side face of the target wall differs substantially
from (the) temperature(s) of inner faces of other walls in
the room space.
[0010] In one embodiment of the air supply element a
longitudinal side of the air supply element is configured
to be installed substantially parallel to a target wall of the
room space, wherein the temperature of the target wall
varies substantially. In one embodiment of the air supply
element a longitudinal side of the air supply element is
configured to be installed substantially parallel to a target
wall of the room space, wherein the temperature of an
inner side face of the target wall varies substantially from
(the) temperature(s) of inner faces of other walls in the
room space.
[0011] In one embodiment of the air supply element
the target wall is an exterior side wall or a wall comprising
a window. In one embodiment the air supply element is
arranged to be located above a window of the room
space. The air supply element may be arranged to the
ceiling near the window wall or exterior side wall or near
the wall that has significantly larger temperature varia-
tions than other walls of the room. This enables to reduce
the feeling of draft.
[0012] In one embodiment of an air supply system the
air supply system comprises a first guiding element con-
figured to be connectable to the first opening, wherein
the first guiding element is arranged to be placed at a
first distance from the target wall and a second guiding
element configured to be connectable to the second
opening, wherein the second guiding element is arranged
to be placed at a second distance from the target wall,
wherein the first distance is further from the target wall
than the second distance.
[0013] In one embodiment of an air supply system the
air supply system comprises a first guiding element con-

figured to be connectable to the first opening, wherein
the first guiding element is arranged to be placed at a
first distance from the target wall, wherein a temperature
of an inner side face of the target wall differs substantially
from (the) temperature(s) of other inner faces of other
walls in the room space, and a second guiding element
configured to be connectable to the second opening,
wherein the second guiding element is arranged to be
placed at a second distance from the target wall, wherein
the first distance is further from the target wall than the
second distance.
[0014] In one embodiment of the air supply system, in
the first mode: the first guiding element is configured to
guide the supply air along the ceiling away from the target
wall and the second guiding element is configured to re-
ceive the room air from the target wall side to be removed.
[0015] In one embodiment of the air supply system, in
the second mode: the first guiding element is configured
to receive the room air substantially from a side of the
room space which is opposite to the target wall to be
removed and the second guiding element is configured
to guide the supply air towards a floor of the room space.
In one embodiment of the air supply system, in the sec-
ond mode: the first guiding element is configured to re-
ceive the room air substantially from any other sources
other than the target wall to be removed and the second
guiding element is configured to guide the supply air to-
wards a floor of the room space.
[0016] In one embodiment of the air supply system, in
the second mode: the first diffuser is configured to receive
the room air substantially from the room air substantially
from a side of the room space which is opposite to the
target wall to be removed and the second guiding element
is configured to guide the supply air along the ceiling
towards the target wall.
[0017] In one embodiment of the air supply system the
target wall is at least one of an exterior side wall and a
window wall.
[0018] In one embodiment of the air supply system the
first guiding element comprises a first diffuser and the
second guiding element comprises a second diffuser. In
one embodiment of the air supply system the first guiding
element comprises a first diffuser block and the second
guiding element comprises a second diffuser block,
wherein the first diffuser block and the second diffuser
block are arranged in a divided diffuser.
[0019] According to another aspect, there is provided
a method for supplying air to a room space and removing
air from the room space with the air supply system. The
air is supplied and removed by:

- guiding the supply air along the ceiling away from
the target wall with the first guiding element and re-
ceiving the room air from the target wall side for re-
moving it with the second guiding element in re-
sponse to the first mode,

- receiving the room air substantially from a side of
the room space which is opposite to the target wall,
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for removing it with the first guiding element and guid-
ing the supply air towards a floor of the room space
or in the ceiling direction towards the target wall with
the second guiding element in response to the sec-
ond mode.

[0020] The air supply element and the air supply sys-
tem described herein have many significant advantages.
The current technology for arranging ventilation supply
and exhaust air terminals in the room is based most often
on separate devices. In some cases, supply and exhaust
air terminals are integrated into one unit, but without any
active components between them changing the direction
of air as described above. The benefits of the solutions
explained above are for example better indoor climate
conditions and energy efficiency in different operating
conditions when comparing to the solutions based on the
current technology. This is based on optimal operation
of supply and exhaust air terminals in cooling and heating
conditions, especially when the air supply element is lo-
cated near the external façade with windows or other
heat loads in the room. This reduces the uncomfortable
feeling of variable temperatures or draft inside a room
space.
[0021] The air supply can be switched according to out-
side climate changes. This is advantageous because
winter and summer have different needs, which can be
taken into account with the air supply element and with
the air supply system.
[0022] Optimal operation in the cooling mode is
achieved when cool supply air is directed to a first guiding
element, such as a first diffuser, distributing the air along
the ceiling away from the target wall, façade or a heat
source, and room air is taken from a second guiding el-
ement, such as a second diffuser, from the top of the
heat load to be delivered to the exhaust chamber and
further to be removed from the room space.
[0023] In the heating mode, warm supply air is deliv-
ered to the second guiding element, such as a second
diffuser, which is closer to the target wall or façade that
emanates cold. The warm air is directed downwards or
against the cold. The warm air is mixed to the room air
effectively, creating good and uniform indoor climate con-
ditions. As the warm air is directed downwards against
cold, the cold is prevented from spreading along the floor
into the room.
[0024] In one embodiment the control of the air supply
element is based on occupant control. This may be ar-
ranged from a control panel where the occupant can eas-
ily change the operation modes and the element switches
the operation mode according to the action performed
on the control panel. This improves the usability of the
air supply element. The control panel may have a screen
which illustrates the current operation mode and, there-
fore, the operating of the air supply element is easy for
anyone.
[0025] Although some of the advantages are described
in the context of the target wall, as known to those skilled

in the art, the air supply element may be arranged above
many different types of objects with a variable tempera-
ture.
[0026] The embodiments of the invention described
herein may be used in any combination with each other.
Several or at least two of the embodiments may be com-
bined together to form a further embodiment of the in-
vention. A method or a device to which the invention is
related may comprise at least one of the embodiments
of the invention described hereinbefore.
[0027] It is to be understood that any of the above em-
bodiments or modifications can be applied singly or in
combination to the respective aspects to which they refer,
unless they are explicitly stated as excluding alternatives.
Many of the attendant features will be more readily ap-
preciated as they become better understood by reference
to the following detailed description considered in con-
nection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The present description will be better under-
stood from the following detailed description read in light
of the accompanying drawings, wherein:

Figures 1a - 1b are schematical example illustra-
tions of an air supply element and an air supply sys-
tem;

Figures 2a - 2b are schematical example illustra-
tions of an air supply element and an air supply sys-
tem;

Figure 3a - 3b are example illustrations of an air
supply element;

Figure 4a - 4b are example illustrations of a switch-
ing device;

Figure 5 is a schematical example illustration of an
air supply element;

Figure 6 is an example illustration of an air supply
system in the first mode;

Figure 7 is an example illustration of an air supply
system in the second mode; and

Figure 8 is an example illustration of an air supply
system in the second mode.

DETAILED DESCRIPTION

[0029] The detailed description provided below in con-
nection with the appended drawings is intended as a de-
scription of the present examples and is not intended to
represent the only forms in which the present example
may be constructed or utilized. Reference will now be
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made in detail to the embodiments of the present inven-
tion, examples of which are illustrated in the accompa-
nying drawings.
[0030] Figures 1a - 1b are schematical example illus-
trations of an air supply element 1, 1a and an air supply
system 14a. Figures 1a and 1b disclose examples of the
air supply element 1, 1a for supplying air into a room
space 2. The air supply element 1, 1a is configured to be
installed in connection with the ceiling 3 of the room space
2. This can be done by attaching it to two guiding ele-
ments 8, 9, such as diffusers, or to one diffuser which is
divided into a first diffuser block and a second diffuser
block. The guiding elements 8, 9 are arranged in such a
way that the air supply element 1, 1a may be mounted
on top of them and the air supply element 1, 1a is con-
nected to the ceiling 3 via the guiding elements 8, 9. In
this example the guiding elements 8, 9 are arranged di-
rectly above a target wall 11, which emanates cold or
warm depending on the outside temperature.
[0031] The air supply element 1, 1a of the air supply
system 14a, 14b comprises a switching device 10, 10a
configured to switch the operation mode of the air supply
element 1, 1a between a first mode A and a second mode
B in response to the switching device 10, 10a receiving
at least one control signal I1, 12, 13. The air supply ele-
ment 1, 1a further comprises an inlet chamber 4 for sup-
plying supply air L4 to the room space 2, wherein the
inlet chamber 4 leads to the switching device 10, 10a and
comprises at least a first inlet 12 for supplying circulated
air L1 into the inlet chamber 4. The air supply element 1,
1a further comprises an exhaust chamber 5 for receiving
room air L2 from the room space 2, wherein the exhaust
chamber 5 leads to the switching device 10, 10a and
comprises at least a first outlet 13 for removing at least
part of the room air L2 from the exhaust chamber 5 and
from the room space 2. The air supply element 1, 1a
further comprises a first opening 6 and a second opening
7 separated from each other and leading to the switching
device 10, 10a and towards the room space 2. The
switching device 10, 10a is arranged between the cham-
bers 4, 5 and the openings 6, 7. The opening 6, 7 may
be formed as a chamber that has an open passage to
lead the airflow out of or in to the chamber.
[0032] Figure 1a discloses the switching device 10,
10a of the air supply element 1, 1a of the air supply sys-
tem 14a in the first mode A, wherein the switching device
10, 10a is arranged to connect the inlet chamber 4 to the
first opening 6 and the exhaust chamber 5 to the second
opening 7. The first guiding element 8 is arranged at a
first distance 24 from the target wall 11. The second guid-
ing element 9 is arranged at a second distance 25 from
the target wall 11. The length of the second distance 25
varies, and it depends on the size of the guiding elements
8, 9. The first distance 24 is further away from the wall
than the second distance 25. The ceiling 3 is arranged
at a first height 37 from the floor 29.
[0033] The first mode A may be used for cooling for
example in the summer time. The first guiding element

8 is configured to guide the supply air L4 along the ceiling
3 away from the target wall 11 and the second guiding
element 9 is configured to receive the room air L2 from
the target wall 11 side to be removed. This feature is
advantageous because the heat carried by the rising
room air L2 can effectively be removed directly above
the heat load emanating from the target wall 11. Further,
the cool jet of the supply air L4 is not supplied directly
towards the heat load but guided towards the ceiling 2.
This enables the air to mix with the air on the opposite
side of the room in relation to the target wall 11 and there-
fore create more uniform conditions in the room space
2. If the jet of the supply air L4 was directly guided in a
direction of the heat emanating from the target wall 11,
the occupant 15 near the target wall 11 might feel a sense
of draught. This is eliminated or at least alleviated by
guiding the jet of the supply air L4 towards the ceiling 3.
[0034] Figure 1b discloses the switching device 10,
10a of the air supply element 1, 1a of the air supply sys-
tem 14a in the second mode B, wherein the switching
device 10, 10a is arranged to connect the inlet chamber
4 to the second opening 7 and the exhaust chamber 5
to the first opening 6.
[0035] The first mode B may be used for heating for
example in the winter time. The first guiding element 8
is configured to receive the room air L2 substantially from
a side 38 of the room space 2 which is opposite to the
target wall 11 to be removed and the second guiding
element 9 is configured to guide the flow of the supply
air L4 towards the floor 29 of the room space 2. In a case
when the air supply element 1, 1a is arranged very far
away from the target wall 11, for example the second
dimension is over 1400mm, it might be more advanta-
geous to direct the supply air L4 towards the floor 29.
When the air supply element 1, 1a is this far away from
the target wall 11, the jet of the supply air L4 might not
have enough force firstly to travel along the ceiling 3 and
secondly to travel down to the floor 29 level.
[0036] Figure 1a and 1b discloses examples of the
guiding elements 8, 9. Each guiding element 8, 9 is
equipped with a flow deflection element 42a, 42b, 42c.
Vanes 28 of the flow deflection element 42a, 42b, 42c
are arranged to be adjustable. The round face of the vane

28 guides the supply air L4 under the Coand  effect.
As known to those skilled in the art, there are also other
ways to arrange the guiding of the supply air L4 under

the Coand  effect, and the supply system 14a, 14b is
not limited to those structures of the guiding elements 8,
9 illustrated in Figure 1a and 1b, which are merely pre-
sented to illustrate some preferred embodiments of cre-
ating the desired guiding effect.
[0037] Figure 2a discloses an example of the switching
device 10, 10a of the air supply element 1, 1a of the air
supply system 14b in the first mode A. A second height
41 is further from the floor 29 than the first height 37. The
positions of the vanes 28 of the flow deflection element
42c of the second guiding element 9 are set in different
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positions than in Figure 1a. The operation and the air
supply element 1, 1a is otherwise similar to that in Figure
1a.
[0038] Figure 2b discloses the switching device 10,
10a of the air supply element 1, 1a of the air supply sys-
tem 14b in the second mode B. The first diffuser 8 is
configured to receive the room air L2 substantially from
a side 38 of the room space 2 which is opposite to the
target wall 11 to be removed and the second guiding
element 9 is configured to guide the supply air L4 in the
ceiling 3 direction towards the target wall 11. This is ad-
vantageous for example when the ceiling is at a higher
level than in Figures 1a and 1b. For example when the
second height 41 is over 3000mm, it is perhaps more
advantageous to guide the flow of supply air L4 towards
the target wall 11, because the flow of supply air L4 may
gain more force in the floor 29 direction when colliding
with the target wall 11. This extra force is beneficial be-
cause the supply air L4 has a longer way to travel down
to the floor 29 level than in the solution in Figure 1a and
1b. When the air supply element 1, 1a is arranged close
to the target wall 11, for example when the second dis-
tance 25 may be from around 250mm up to around
500mm, it may be advantageous to guide the flow of the
supply air L4 towards the target wall 11.
[0039] The jet of the supply air L4 can be collided with
the target wall 11 in such a way that the supply air L4
can be guided down and mixed with the room air L2 in
order to prevent air stratification.
[0040] Figure 3a - 3b are example illustrations of an
air supply element 1. The air supply element 1 is illus-
trated without a side plate and without a front plate in
order to illustrate the internal parts of the air supply ele-
ment 1. The air supply element 1 disclosed in Figure 3a
represents the solution presented in Figures 1a and 2a.
The air supply element 1 comprises a box-shaped struc-
ture 31. Inside this box-shaped structure 31 there is pro-
vided the switching device 10. The switching device and
the mid plate 40 separate two chambers 4, 5 in the box-
shaped structure 31: an inlet chamber 4 and an exhaust
chamber 5. The circulated air L1 is connected to the inlet
chamber 4 via the first inlet 12 and fresh air L3 is con-
nected to the inlet chamber 4 via a second inlet 16. The
inlet chamber 4 is arranged to combine the fresh air L3
to the circulated air L1 for forming supply air L4 to be
supplied to the room space 2.
[0041] Black slots block the passage of air and slots
with no color let air pass through. The supply air L4 can
be spread equally in one of the openings 6, 7 by leading
the supply air L4 through net plates 33a, 33b. A first di-
viding plate 32 and the second dividing plate 30 separate
the openings 6, 7 from each other. The supply air L4 and
its route through the air supply element 1 is indicated with
a dash-dot line and an arrow at the end of the dash-dot
line. The route of the room air L2 is indicated with a dotted
line and arrows. In the first mode A: the supply air L4 is
led to the first opening 6 and the room air L2 is received
from the second opening 7.

[0042] The first inlet 12 is arranged to receive the cir-
culated air L1 from an air supply unit (not illustrated). The
air supply unit is configured to change the temperature
of the circulated air L1.
[0043] The exhaust chamber 5 further comprises at
least a second outlet 18, wherein the exhaust chamber
5 is arranged to divide the room air L2 between the outlets
13, 18 in such a way that the first outlet 13 is arranged
to receive a first part of the room air L5 to be removed
from the room space 2 and the second outlet 18 is ar-
ranged to receive a second part of the room air L6 to be
removed from the exhaust chamber 5 and to be circulated
back to the first inlet 12 via the air supply unit.
[0044] The air supply element 1 disclosed in Figure 3b
represents the example solution presented in Figures 1b
and 2b. The structure of the air supply element 1 is the
same as in Figure 3a; the only difference is that the
switching device 10 is switched to a different position. In
the second mode B: the supply air L4 is led to the second
opening 7 and the room air L1 is received from the first
opening 6.
[0045] Figures 4a - 4b are example illustrations of a
switching device 10. Figure 4a discloses the switching
device 10 in the first mode A. The switching device 10
comprises a slotted plate 20 and a slotted base plate 22
below the slotted plate 20 for enabling part of the slots
21 to open and part of the slots 21 to close in response
to a reciprocating motion of the slotted plate 20. The re-
ciprocating motion is enabled by an actuator 23. The slot-
ted plate 20 has the slots 21 in a different spacing than
the slotted base plate 22. By moving the slotted plate 20
left, part of the slots 21 close and part of the slots 21
open. The slots 21 that are closed are represented with
a black color. Slots 21 that are open are represented with
no color filling.
[0046] Figure 4b represents the switching device 10 in
the second mode B. The slotted plate 20 is in its extreme
position on the left.
[0047] The control signal I1, 12, 13 is arranged to the
actuator 23, which is powered to move the slotted plate
20 according to the control signal I1, 12, 13. The switching
device 10 is configured to switch the first mode A in re-
sponse to a first control signal I1 caused by a temperature
measurement value being larger than a temperature ref-
erence value, wherein the switching device 10 is config-
ured to switch the second mode B in response to a second
control signal 12 caused by the temperature measure-
ment value 11 being smaller than the temperature refer-
ence value 9. The first control signal I1 and the second
control signal 12 may be the same control signals if the
actuator 23 is arranged to know in which direction it
should be actuated. The first mode A is a cooling mode
and the second mode B is a heating mode. The actuator
23 can be for example a linear actuator.
[0048] Figure 5 is a schematical example illustration
of an air supply element 1a. The air supply element 1a
is illustrated without a side plate, without a front plate and
without a top plate in order to illustrate the internal parts
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of the air supply element 1a. Figure 5 discloses another
type of a switching device 10a. The switching device 10a
is illustrated in the first mode A. The switching device 10a
comprises a first flap 34 and a second flap 35, which are
arranged on a common shaft 36 perpendicularly in rela-
tion to each other. The route of the supply air L4 and
room air L2 is similar to the solution disclosed in Figure
3a. The first flap 34 is arranged so that the supply air L4
route from the inlet chamber 4 to the first opening 6 is
open in the first mode A. The second flap 35 closes the
first opening 6 and at the same time enables the room
air L2 to be led from the second opening 7 to the exhaust
chamber 5 and further to be removed via the outlets 18,
26 in the first mode A.
[0049] The fresh air L3 and the circulated air are sim-
ilarly supplied to the inlet chamber 4 as in Figure 3a via
inlets 16, 12. The position of the flaps in the second mode
B is illustrated with dash-dot lines and arrows. This can
be accomplished by rotating the common shaft 36 anti-
clockwise as represented with arrows at the outer end of
the flaps 34, 35. The actuator 23 can be a bi-directional
electric motor, for instance. The control signal I1, 12, 13
is similarly led to the actuator 23 as in Figure 3a. An
additional solution is to have one actuator (not illustrated)
for each of the flaps 34, 35, and the flaps 34, 35 may be
operated separately from each other (not illustrated).
[0050] Figure 6 is an example illustration of an air sup-
ply system 14a in the first mode A. The first mode A rep-
resents a cooling mode for example in the summer time.
Figure 6 represents the solution illustrated in Figure 1a
and comprises the air supply element 1 disclosed in Fig-
ure 3a. The air supply system 14a comprises the first
guiding element 8, which is configured to be connected
to the first opening 6. The first guiding element 8 is ar-
ranged to be placed at a first distance 24 from the target
wall 11. The air supply system 14a comprises a second
guiding element 9, which is configured to be connected
to the second opening 7. The second guiding element 9
is arranged to be placed at a second distance 25 from
the target wall 11, wherein the first distance 24 is further
from the target wall 11 than the second distance 25. The
first guiding element 8 is configured to guide the supply
air L4 along the ceiling 3 away from the target wall 11
and the second guiding element 9 is configured to receive
the room air L2 from the target wall 11 side to be removed.
The guiding elements 8, 9 can be two different diffusers
or one diffuser which is divided in the middle by the sec-
ond dividing plate 30.
[0051] Figure 7 is an example illustration of an air sup-
ply system 14a in the second mode B. The second mode
B represents a heating mode for example in the winter
time. Figure 7 represents the solution illustrated in Figure
1b and comprises the air supply element 1 disclosed in
Figure 3b. The first guiding element 8, such as a first
diffuser (block), is configured to receive the room air L2
substantially from a side 38 of the room space 2 which
is opposite to the target wall 11 to be removed and the
second guiding element 9, such as a second diffuser

(block), is configured to guide the supply air L4 towards
a floor 29 of the room space 2.
[0052] Figure 8 is an example illustration of an air sup-
ply system 14b in the second mode B. The second mode
B represents a heating mode for example in the winter
time. Figure 7 represents the solution illustrated in Figure
2b and comprises the air supply element 1 disclosed in
Figure 3b. The first guiding element 8, such as a first
diffuser (block), is configured to receive the room air L2
substantially from a side 38 of the room space 2 which
is opposite to the target wall 11 to be removed and the
second guiding element 9, such as a second diffuser
(block), is configured to guide the supply air L4 in the
ceiling 3 direction towards the target wall 11.
[0053] In all the Figures 6 to 8 the operation mode A,
B can be switched according to the control signal I1, 12
or by an occupant 15. The occupant 15 can control the
switching device 1 from a control panel 19 configured to
send a third control signal 13. An air supply unit 17 is
configured to supply heated or cooled circulated air L1.
A control unit 22 of the air supply unit 17 compares the
outside temperature to a reference value and determines
whether the switching device 10 should be switched to
the first mode A or to the second mode B. The control
signal I1, 12 may be based on temperature information.
Part of the room air L2 coming from the exhaust chamber
5 can be recirculated back to the inlet chamber 4 via the
air supply unit 17. The system may comprise at least one
processor and a memory storing instructions that, when
executed, cause creating, sending, receiving of the con-
trol signal or executing a function. For example the control
signal may be created and sent from the control panel
19 to the control unit 22. The control signal may be an
electronic signal causing the actuator 23 to switch oper-
ation mode.
[0054] A bottom side 39 of the air supply element 1,
1a is configured to be installed above an object with a
variable temperature 11 in the room space 2. A longitu-
dinal side 26 of the air supply element 1, 1a is configured
to be installed substantially parallel to the target wall 11
of the room space 2, wherein the temperature of the tar-
get wall 11 varies substantially as it is affected by outside
climate changes. The target wall 11 can be an exterior
side wall or a wall comprising a window 27. The air supply
element 1, 1a and the air supply system 14a, 14b may
preferably be located above a window 27 of the room
space 2 if the target wall 11 is equipped with the window
27. If the room space 2 is located in a corner with two
exterior walls, the air supply element 1, 1a and the air
supply system 14a, 14b may be preferably arranged clos-
er to the wall that is the window wall.
[0055] Figures 6 to 8 disclose a method for supplying
air to a room space 2 and removing air from the room
space 2 with the air supply system 14, 14b. The air is
supplied and removed by:

- guiding the supply air L4 along the ceiling 3 away
from the target wall 11 with the first guiding element

11 12 



EP 3 032 184 A1

8

5

10

15

20

25

30

35

40

45

50

55

8 and receiving the room air L2 from the target wall
11 side for removing it with the second guiding ele-
ment 9 in response to the first mode A,

- receiving the room air L2 substantially from a side
38 of the room space 2 which is opposite to the target
wall 11, for removing it with the first guiding element
8 and guiding the supply air L4 towards a floor 29 of
the room space 2 or in the ceiling 3 direction towards
the target wall 11 with the second guiding element
9 in response to the second mode B.

[0056] It is obvious to a person skilled in the art that
with the advancement of technology, the basic idea of
the invention may be implemented in various ways. The
invention and its embodiments are thus not limited to the
examples described above; instead, they may vary within
the scope of the claims.
[0057] The embodiments of the invention described
herein may be used in any combination with each other.
Several or at least two of the embodiments may be com-
bined together to form a further embodiment of the in-
vention. A method or a device to which the invention is
related may comprise at least one of the embodiments
of the invention described hereinbefore.
[0058] It is to be understood that any of the above em-
bodiments or modifications can be applied singly or in
combination to the respective aspects to which they refer,
unless they are explicitly stated as excluding alternatives.

Claims

1. An air supply element (1, 1a) for supplying air into a
room space (2), configured to be installed in connec-
tion with the ceiling (3) of the room space (2), char-
acterized in that the air supply element (1, 1a) com-
prises

- a switching device (10, 10a) configured to
switch the operation mode of the air supply el-
ement (1, 1a) between a first mode (A) and a
second mode (B) in response to the switching
device (10, 10a) receiving at least one control
signal (I1, 12, I3);
- an inlet chamber (4) for supplying supply air
(L4) to the room space (2), wherein the inlet
chamber (4) leads to the switching device (10,
10a) and comprises at least a first inlet (12) for
supplying air into the inlet chamber (4);
- an exhaust chamber (5) for receiving room air
(L2) from the room space (2), wherein the ex-
haust chamber (5) leads to the switching device
(10, 10a) and comprises at least a first outlet
(13) for removing at least part of the room air
(L2) from the exhaust chamber (5) and from the
room space (2);
- a first opening (6) and a second opening (7)
separated from each other and leading to the

switching device (10, 10a) and towards the room
space (2),
wherein the switching device (10, 10a) is ar-
ranged between the chambers (4, 5) and the
openings (6, 7) in such a way that
- in the first mode (A): the switching device (10,
10a) is arranged to connect the inlet chamber
(4) to the first opening (6) and the exhaust cham-
ber (5) to the second opening (7), and
- in the second mode (B): the switching device
(10, 10a) is arranged to connect the inlet cham-
ber (4) to the second opening (7) and the ex-
haust chamber (5) to the first opening (6).

2. The air supply element (1, 1a) according to claim 1,
characterized in that the first inlet (12) is arranged
to supply circulated air (L1) into the inlet chamber (4).

3. The air supply element (1, 1a) according to claim 1
or 2, characterized in that the inlet chamber (4)
comprises a second inlet (16) for supplying fresh air
(L3) to the inlet chamber (4).

4. The air supply element (1, 1a) according to claim 2
and 3, characterized in that supply air (L4) further
comprises fresh air (L3) and circulated air (L1),
wherein the supply chamber (4) is arranged to com-
bine the fresh air (L3) and the circulated air (L1) into
supply air (L4) in the supply chamber (4).

5. The air supply element (1, 1a) according any of the
claims 1 to 4, characterized in that the first inlet
(12) is arranged to receive circulated air (L1) from
an air supply unit (17) configured to change the tem-
perature of the circulated air (L1).

6. The air supply element (1, 1a) according to claim 5,
characterized in that the exhaust chamber (5) fur-
ther comprises at least a second outlet (18), wherein
the exhaust chamber (5) is arranged to divide the
room air (L2) between the outlets (13, 18) in such a
way that the first outlet (13) is arranged to receive a
first part of the room air (L5) to be removed from the
room space (2) and the second outlet (18) is ar-
ranged to receive a second part of the room air (L6)
to be removed from the exhaust chamber (5) and to
be circulated back to the first inlet (12) via the air
supply unit (17).

7. An air supply element (1, 1a) according to any of the
claims 1 to 6, characterized in that the control signal
(I1, 12, 13) is based on at least one of temperature
information and occupant control.

8. The air supply element (1) according to any of the
claims 1 to 7, characterized in that the switching
device (10, 10a) further comprises a slotted plate
(20) and a slotted base plate (22) below the slotted
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plate (20) for enabling part of the slots (21) to open
and part of the slots (21) to close in response to a
reciprocating motion of the slotted plate (20) caused
by an actuator (23).

9. The air supply element (1, 1a) according to any of
the preceding claims 1 to 8, characterized in that
a bottom side (39) of the air supply element (1, 1a)
is configured to be installed above an object with a
variable temperature (11) in the room space (2).

10. The air supply element (1, 1a) according to any of
the preceding claims 1 to 9, characterized in that
a longitudinal side (26) of the air supply element (1,
1a) is configured to be installed substantially parallel
to a target wall (11) of the room space (2), wherein
the temperature of the target wall (11) varies sub-
stantially.

11. The air supply element (1, 1a) according to any of
the preceding claims 1 to 10, characterized in that
the target wall (11) is an exterior side wall or a wall
comprising a window (27).

12. The air supply element (1, 1a) according to any of
the preceding claims 1 to 11, characterized in that
the air supply element is arranged to be located
above a window (27) of the room space (2).

13. An air supply system (14a, 14b) comprising the air
supply element (1, 1a) according to any of the pre-
ceding claims 1 to 12, characterized in that the air
supply system (14a, 14b) further comprises

- a first guiding element (8) configured to be con-
nectable to the first opening (6), wherein the first
guiding element (8) is arranged to be placed at
a first distance (24) from the target wall (11) and
- a second guiding element (9) configured to be
connectable to the second opening (7), wherein
the second guiding element (9) is arranged to
be placed at a second distance (25) from the
target wall (11), wherein the first distance (24)
is further from the target wall (11) than the sec-
ond distance (25).

14. The air supply system (14a, 14b) according to claim
13, characterized in that in the first mode (A): the
first guiding element (8) is configured to guide the
supply air (L4) along the ceiling (3) away from the
target wall (11) and the second guiding element (9)
is configured to receive the room air (L2) from the
target wall (11) side to be removed.

15. The air supply system (14a) according to claim 13
or 14, characterized in that in the second mode
(B) : the first guiding element (8) is configured to re-
ceive the room air (L2) substantially from a side (38)

of the room space (2) which is opposite to the target
wall (11) to be removed and the second guiding el-
ement (9) is configured to guide the supply air (L4)
towards a floor (29) of the room space (2).

16. The air supply system (14b) according to claim 13
or 14, characterized in that in the second mode (B):
the first guiding element (8) is configured to receive
the room air (L2) substantially from a side (38) of the
room space (2) which is opposite to the target wall
(11) to be removed and the second guiding element
(9) is configured to guide the supply air (L4) in the
ceiling (3) direction towards the target wall (11).

17. The air supply system (14a, 14b) according to any
of the claims 1 to 12, characterized in that the target
wall (11) is at least one of an exterior side wall and
a window wall.

18. The air supply system (14a, 14b) comprising the air
supply element (1, 1a) according to any of the claims
1 to 13, characterized in that the first guiding ele-
ment (8) comprises a first diffuser and the second
guiding element (9) comprises a second diffuser.

19. The air supply system (14a, 14b) comprising the air
supply element (1, 1a) according to any of the claims
1 to 13, characterized in that the first guiding ele-
ment (8) comprises a first diffuser block and the sec-
ond guiding element (9) comprises a second diffuser
block, wherein the first diffuser block and the second
diffuser block are arranged in a divided diffuser.

20. A method for supplying air to a room space (2) and
removing air from the room space (2) with the air
supply system (14, 14b) according to any of the pre-
ceding claims 13 to 17, characterized in that the
method comprises:

- guiding the supply air (L4) along the ceiling (3)
away from the target wall (11) with the first guid-
ing element (8) and receiving the room air (L2)
from the target wall (11) side for removing it with
the second guiding element (9) in response to
the first mode (A),
- receiving the room air (L2) substantially from
a side (38) of the room space (2) which is oppo-
site to the target wall, (11) for removing it with
the first guiding element (8) and guiding the sup-
ply air (L4) towards a floor (29) of the room space
(2) or in the ceiling (3) direction towards the tar-
get wall (11) with the second guiding element
(9) in response to the second mode (B).
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