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(54) Supply air unit and method in ventilation

(57) The supply air unit (10) comprises at least one
supply air chamber (11), at least one heat exchanger
(17), and at least one mixing chamber (15a, 15b), in which
a fresh airflow and a circulated airflow are mixed together
to form a combined airflow. The supply air unit (10) also
comprises a guiding arrangement, with the aid of which

the combined airflow is guided from the outlet opening
(25a, 25b) of said at least one mixing chamber (15a, 15b),
either so that the entire combined airflow is guided down-
wards or so that the entire combined airflow is guided to
the side or so that a part of the combined airflow is guided
downwards and a part of the combined airflow is guided
to the side.



EP 2 333 436 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The invention concerns a supply air unit in ac-
cordance with the preamble to claim 1.
[0002] The invention also concerns a method in ven-
tilation in accordance with the preamble to claim 3.

BACKGROUND ART

[0003] Supply air units or air-conditioning beams com-
prise a supply air chamber, a mixing chamber and a heat
exchanger. A flow of fresh air is brought from the supply
air chamber into the mixing chamber, in which the fresh
airflow is mixed with a circulated airflow, whereupon the
combined airflow is conducted into the room space. The
circulated airflow is conducted into the mixing chamber
through the heat exchanger, in which the circulated air-
flow can be heated or cooled. With the same supply air
unit the room air can be cooled in the summer time and
the room air can be heated in the winter time. In the sum-
mer time, the room’s circulated airflow is cooled, and in
the winter time it is heated in the supply air unit’s heat
exchanger. The fresh airflow induces the circulated air-
flow to flow from the room through the heat exchanger
into the mixing chamber.
[0004] The problem is in the room’s fringe spaces,
such as the wall bordering on the outside air and having
a window. In the winter time there is a cold draught, when
the cold window surface causes a cold airflow down-
wards in the room space, and in the summer time air
heated by the window surface tends to rise strongly up
to the ceiling of the room space.
[0005] An air-conditioning beam or air-conditioning
beams are usually adjusted for the room’s average need
for cooling or heating, whereby the situation is not satis-
factory in the room’s fringe spaces. In a situation where
the room has several air-conditioning beams, the air-con-
ditioning beam located nearest to the window-wall can
be dimensioned for a higher cooling or heating power.
Passive air-conditioning beams have also been used
close to the window-wall, whereby the air-conditioning
beam sucks up the airflow directed upwards to the ceiling
of the room from the window heated by the sun.
[0006] Known solutions have not been able to solve in
a satisfactory manner this above-mentioned problem re-
lating to the room’s fringe spaces.

SUMMARY OF THE INVENTION

[0007] With the supply air unit according to the inven-
tion the above-mentioned airflows resulting from the tem-
perature of the window surface can be better taken into
account.
[0008] The main characteristics of the air-conditioning
device according to the invention are presented in the
characterising part of claim 1.

[0009] The main characteristics of the method accord-
ing to the invention are presented in the characterising
part of claim 3.
[0010] With the aid of a guiding arrangement for the
supply air unit according to the invention the combined
airflow can be guided into the air-conditioned room space
from the supply air unit’s mixing chambers, either so that
the entire combined airflow is guided downwards into the
air-conditioned room space or so that the entire com-
bined airflow is guided in the direction of the ceiling in
the air-conditioned room space to the side or so that a
part of the combined airflow is guided downwards and a
part of the combined airflow is guided in the direction of
the ceiling in the air-conditioned room space to the side.
[0011] With the supply air unit according to the inven-
tion the room conditions can be controlled so that the
control takes into account the need for heating and/or
cooling according to the season and the convection flow
taking place from the window surface, which in the winter
time is a cold airflow directed towards the floor and which
in the summer time is a warm airflow directed towards
the ceiling.
[0012] In the summer, the supply air unit’s summer
mode is used, in which a first part of the combined airflow
is guided in the direction of the window-wall downwards,
and a second part of the combined airflow is guided to
the side in the direction of the ceiling in the room space.
In the winter, the winter mode is used, in which the com-
bined airflow is guided in its entirety downwards in the
direction of the window-wall. In the spring, the supply air
unit’s spring mode is used, in which the combined airflow
is guided in its entirety in the direction of the ceiling in
the room space.
[0013] The supply air unit’s alignment can be control-
led, for example, based on a measuring signal from a
temperature sensor measuring the surface temperature
of the window in the air-conditioned room space. In ad-
dition to or instead of this automatic control, the supply
air unit’s alignment can be controlled individually by the
user. The user can control the supply air unit, for example,
with a control device located on his work table, which
control device co-operates with the window’s surface
temperature control and boosts the directing of the supply
air jet in either direction, that is, in the direction of the
ceiling or the window. The control can also be implement-
ed in such a way that it is operated only by the user.
[0014] The invention will be described in the following
by referring to some advantageous embodiments shown
in the figures of the appended drawings, but there is no
intention to restrict the invention to these embodiments
alone.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Figure 1 shows the supply air unit according to the
invention in its various modes of operation.
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Figure 2 is an axonometric view of the supply air unit
according to the invention.

Figure 3 is a cross-section of Figure 2 showing the
supply air control principle.

Figure 4 is a cross-section of the supply air unit
shown in Figure 2.

DESCRIPTION OF ADVANTAGEOUS EMBODIMENTS

[0016] Figure 1 shows a supply air unit in accordance
with the invention in three different modes of operation
A1, A2 and A3. In each mode of operation A1, A2 and
A3 a cross-section is shown of the room H to be air-
conditioned, where the supply air unit 10 according to
the invention can be seen. The supply air unit 10 is sus-
pended from the room’s H ceiling K, at a distance from
the ceiling K and at a distance S 1 from the room’s H
window-wall W. The supply air unit 10 is parallel to the
room’s H window-wall W.
[0017] Topmost in Figure 1 the summer mode A1 of
the supply air unit 10 is shown. In the summer, the sun
will heat the window W1, whereby a warm airflow LL is
directed along the window surface W1 and the window-
wall W upwards towards the ceiling K. A first airflow LA
cooling the room H is hereby guided through the supply
air unit 10 obliquely downwards towards the floor E, and
a second airflow LB cooling the room is guided in the
direction of ceiling K to the side. With this arrangement
the warm airflow LL directed upwards from window W1
is guided along with the circulated airflow into the supply
air unit’s 10 heat exchanger, whereby said warm airflow
LL cannot spread into the room space H. By guiding a
part of the cooling airflow LB discharging from supply air
unit 10 to flow in the direction of ceiling K the cooling
airflow LA directed towards floor E can be kept moderate,
so that it will not cause any sense of draught.
[0018] In the middle of Figure 1 the winter mode A2 of
the supply air unit 10 is shown. In the winter, the window
W1 emanates cold, which is directed as a cold airflow LK
along window-wall W downwards towards floor E. A heat-
ing airflow LA is hereby guided through the supply air
unit 10 only obliquely downwards towards floor E. In this
manner the cold airflow LK directed downwards from the
cold-emanating window W1 can be cut off, whereby cold
is prevented from spreading along floor E into the room
space H.
[0019] Lowest in Figure 1 the spring mode A3 of the
supply air unit is shown. In the spring, window W1 is still
cold, whereby a cold airflow LK is directed from window
W1 downwards along the window-wall W. An airflow LB
is hereby guided through the supply air unit 10 only in
the direction of ceiling K to the side. In the spring, the
sun will heat the room H, but the window W1 is still cold.
The airflow LB discharging from the supply air unit 10
and cooling the room space is only guided in the direction
of ceiling K to the side, whereby it will not strengthen the

cold airflow LK directed downwards from the cold-ema-
nating window W1.
[0020] Figure 2 is an axonometric view of the supply
air unit according to the invention. The supply air unit 10
comprises a supply air chamber 11 having a rectangular
cross-section, into which a fresh airflow is conducted
from outside through a duct system and a blowing fan.
In a side wall of supply air chamber 11 there are a first
12a and a second 12b flow opening, which are closed
and opened by a damper 13 moving horizontally in the
direction of the side wall. The first flow opening 12a con-
nects a first elongated distribution chamber 14a with the
supply air chamber 11, and the second flow opening 12b
connects a second elongated distribution chamber 14b
with the supply air chamber 11. The first 14a and the
second 14b distribution chambers are parallel and they
have a rectangular cross section.
[0021] The damper 13 located in connection with a side
wall in supply air chamber 11 is cooperative with the first
12a and the second 12b flow opening. Opening of the
first flow opening 12a will close the second flow opening
12b and vice versa. Thus the total throttle will remain
constant in the fresh airflow conducted from supply air
chamber 11 into distribution chambers 14a, 14b, where-
by the total fresh airflow conducted into the air-condi-
tioned room space H will also remain constant. The
damper 13 is thus used to control the distribution between
the distribution chambers 14a, 14b of the total fresh air-
flow supplied from supply air chamber 11 into the distri-
bution chambers 14a, 14b.
[0022] In the bottom surface of the first distribution
chamber 14a there is a first nozzle row 16a, through
which fresh air can be conducted from the first distribution
chamber 14a into a first mixing chamber 15a located be-
low it. In the same way, there is in the bottom surface of
the second distribution chamber 14b a second nozzle
row 16b, through which fresh air can be conducted from
the second distribution chamber 14b into a second mixing
chamber 15b located below it.
[0023] In between the first distribution chamber 14a
and the second distribution chamber 14b an elongated
heat exchanger 17 is fitted, which has a rectangular cross
section. Under the heat exchanger 17 a first trapeze-
shaped guiding component 18 is fitted. Under an outer
side wall of the first distribution chamber 14a a vertical
first side wall 19a is fitted, and under the second distri-
bution chamber 14b a second guiding component 20 is
fitted.
[0024] In the lower part of the first mixing chamber 15a
there is a first outlet opening 25a, from which the com-
bined airflow formed in the first mixing chamber 15a is
guided downwards towards the floor surface of the air-
conditioned room space. In the lower part of the second
mixing chamber 15b there is a second outlet opening
25b, from which the combined airflow formed in the sec-
ond mixing chamber 15b is guided to the side in the di-
rection of the ceiling of the air-conditioned room space.
[0025] Figure 3 is a cross-sectional view of Figure 2
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showing the principle of controlling the supply air. The
room’s window-wall is here on the right side of the supply
air unit.
[0026] In the operating state B1 shown in Figure 3, the
damper 13 in the supply air chamber’s 11 side wall is in
its first extreme position, whereby the entire fresh airflow
of the supply air chamber 11 is guided through the first
flow opening 12a into the first distribution chamber 14a.
[0027] In the operating state B2 shown in Figure 3, the
damper 13 in the supply air chamber’s 11 side wall is in
its middle position. One-half of the supply air chamber’s
11 fresh airflow is guided through the first flow opening
12a into the first distribution chamber 14a and the other
half of the supply air chamber’s 11 fresh airflow is guided
through the second flow opening 12b into the second
distribution chamber 14b.
[0028] In the operating state B3 shown in Figure 3, the
damper 13 in the supply air chamber’s 11 side wall is
close to its second extreme position. A small part of the
supply air chamber’s 11 fresh airflow is guided through
the first flow opening 12a into the first distribution cham-
ber 14a, and a major part of the supply air chamber’s 11
fresh airflow is guided through the second flow opening
12b into the second distribution chamber 14b.
[0029] In the operating state B4 shown in Figure 3, the
damper 13 in the supply air chamber’s 11 side wall is in
its second extreme position, whereby the entire fresh air-
flow of the supply air chamber 11 is guided through the
second flow opening 12b into the second distribution
chamber 14b.
[0030] It can be seen in Figure 3, that the flow openings
12a, 12b in the supply air chamber’s 11 side wall are
shaped in such a way that the total throttle in the fresh
airflow conducted from supply air chamber 11 into distri-
bution chambers 14a, 14b will remain constant all the
time. In the operating states B1 and B4, the entire fresh
airflow is guided from supply air chamber 11 through the
nozzles 16a, 16b of either distribution chamber 14a, 14b
into the corresponding mixing chamber 15a, 15b. In these
operating states B1 and B4, one-half of the total number
of nozzles 16a, 16b are located along the flow path of
the fresh airflow, if the number of nozzles 16a, 16b is the
same in each distribution chamber 14a, 14b. In the other
operating states, the whole number of nozzles 16a, 16b
is along the flow path of the fresh airflow. This must be
taken into account when designing the shape of the flow
openings 12a, 12b.
[0031] Figure 4 is a cross-sectional view of the supply
air unit shown in Figure 2. Thus, the room’s window-wall
is on the left side of supply air unit 10. The first mixing
chamber 15 located on the left side of the supply air unit’s
10 vertical central axis Y-Y is formed in a space limited
by the bottom of the first distribution chamber 14a, the
left side wall of heat exchanger 17, the left-hand oblique
guiding surface F2 of the first guiding component 18 and
the vertical first side wall 19a continuing downwards from
the outer side wall of the first distribution chamber 14a.
The second mixing chamber 15b located on the right side

of the supply air unit’s 10 vertical central axis Y-Y is
formed in a space limited by the bottom of the second
distribution chamber 14b, the right side wall of heat ex-
changer 17, the first guiding component’s 18 right-hand
oblique guiding surface F2 and the second guiding com-
ponent 20 located under the second distribution chamber
14b.
[0032] Through the first row of nozzles 16a located in
the bottom of the first distribution chamber 14a the fresh
airflow L1 is guided downwards into the first mixing cham-
ber 15a beside its left-hand vertical side wall 19a, to which
the fresh airflow L1 is adhered due to the Coanda effect.
The circulated airflow L2 arriving through heat exchanger
17 into the first mixing chamber 15a is combined with the
fresh airflow L1 in the first mixing chamber 15a, and guid-
ed by the left side wall 19a and the left-hand oblique
guiding surface F2 of the first guiding component 18, the
combined airflow LA is directed from the first mixing
chamber’s 15a outlet opening 25a obliquely downwards
towards the floor of the air-conditioned room space.
[0033] Through the second row of nozzles 16b in the
bottom of the second distribution chamber 14b the fresh
airflow L1 is blown downwards into the second mixing
chamber 15b beside its left vertical side wall, that is, the
heat exchanger’s 17 right side wall, to which the fresh
airflow is adhered due to the Coanda effect. The circu-
lated airflow L2 arriving through heat exchanger 17 into
the first mixing chamber 15a is combined with the fresh
airflow L1 in the second mixing chamber 15b, and the
combined airflow LB travels first downwards along the
heat exchanger’s 17 right side wall, whereupon it is guid-
ed through the channel between the first guiding compo-
nent’s 18 right-hand oblique guiding surface F2 and the
second guiding component 20 from the second mixing
chamber’s 15b outlet opening 25b in a horizontal direc-
tion to the side along the ceiling of the air-conditioned
room space and adhered to this under the Coanda effect.
[0034] The circulated airflow L2 travels from the air-
conditioned room space H into heat exchanger 17 and
from this further into the first mixing chamber 15a located
on the left side of heat exchanger 17 and into the second
mixing chamber 15b located on the right side of heat
exchanger 17. The circulated airflow L2 can be either
heated or cooled in heat exchanger 17.
[0035] In the supply air unit 10 shown in Figures 2-4,
the combined airflow LA discharging from the first mixing
chamber 15a is guided only downwards, and the com-
bined airflow LB discharging from the second mixing
chamber 15a is guided only in a horizontal direction to
the side. The supply air unit 10 is located in the ceiling K
of the air-conditioned room space H in such a way that
the supply air unit’s 10 that edge, which has the first dis-
tribution chamber 14a, and the first mixing chamber 15a
located under it will be located on the side of the window-
wall W.
[0036] The supply air unit 10 according to the invention
can be located close to the ceiling of the room space, in
the direction of the window-wall, at a distance from the
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window-wall or in a hotel room’s false ceiling in the di-
rection of the hotel room’s door-wall, at a distance from
the door-wall.
[0037] In the embodiment shown in Figures 2-4, the
cross-sectional surfaces of supply air chambers 11, dis-
tribution chambers 14a, 14b and heat exchangers 17
form a rectangle. This is a cross-sectional shape which
is advantageous in terms of manufacturing technique,
but the cross-sectional shape of these devices may also
be of a different kind, for example, round, a trapeze or a
polygon.
[0038] The embodiment shown in Figures 2-4 uses
one common damper 13 for the supply air chamber’s 11
both flow openings 12a, 12b. This is an advantageous
embodiment, but a separate damper could also be used
here for each flow opening 12a, 12b.
[0039] The above was only a presentation of some ad-
vantageous embodiments of the invention and it is obvi-
ous to a person skilled in the art that numerous modifi-
cations can be made to these within the scope defined
in the appended claims.

Claims

1. Supply air unit (10), which comprises:

- a supply air chamber (11),
- two flow openings (12a, 12b), which are located
in the supply air chamber’s (11) side wall,
- two distribution chambers (14a, 14b), which
are each one connected to their respective flow
opening (12a, 12b) and which are located in par-
allel beside each other and which are formed by
elongated components, in the bottom surface of
which there is a row of nozzles (16a, 16b),
- a heat exchanger (17), which is located in par-
allel partly in between the distribution chambers
(14a, 14b) and which is formed by an elongated
component, through which heat exchanger (17)
a circulated airflow (L2) is brought into the supply
air unit (10) from an air-conditioned room space
(H), which circulated airflow can be heated or
cooled in the heat exchanger (17),
- a first mixing chamber (15a), which is located
under the first distribution chamber (14a) and
which comprises a first outlet opening (25), from
which a combined airflow is directed downwards
towards the floor surface of the air-conditioned
room space,
- a second mixing chamber (15b), which is lo-
cated under the second distribution chamber
(14b) and which comprises a second outlet
opening (25b), from which a combined airflow
is directed to the side in the direction of the ceil-
ing of the air-conditioned room space,

characterised in that the supply air unit (10) also

comprises a guiding arrangement, which comprises:

- a damper (13), which closes and opens the
supply air chamber’s (11) flow openings (12a,
12b), so that when the first flow opening (12a)
leading into the first distribution chamber (14a)
is closed the second flow opening (12b) leading
into the second distribution chamber (14b) is
opened, and vice versa,
- whereby the rate of combined airflow conduct-
ed from each mixing chamber’s (15a, 15b) outlet
openings (25a, 25b) into the air-conditioned
room space downwards (LA) and to the side (LB)
can be controlled, so that the total throttle in the
fresh airflow (L1) conducted from the supply air
chamber (11) to the distribution chambers (14a,
14b) will remain constant and the total fresh air-
flow (L1) supplied into the air-conditioned room
space (H) will remain constant.

2. Supply air unit (10) according to claim 1, character-
ised in that the supply air unit (10) also comprises:

- a first side wall (19a), which is directed vertically
downwards from the first distribution chamber’s
(14a) outer side wall,
- a first guiding component (18), which is located
under the heat exchanger (17) and which is
formed by an elongated part having a trapeze-
shaped cross section, where the shorter parallel
wall of the trapeze is mounted to the planar bot-
tom surface of the heat exchanger (17),
- a second guiding component (20), which is lo-
cated under the second distribution chamber
(14b), whereby:
- the first mixing chamber (15a) is formed in a
space limited by the first distribution chamber
(14a), the first side wall (19a), the heat exchang-
er (17) and the first guiding component (18),
- the second mixing chamber (15b) is formed in
a space limited by the second distribution cham-
ber (14b), the heat exchanger (17), the first guid-
ing component (18) and the second guiding
component (20).

3. Method in ventilation, in which close to the ceiling
(K) of the room space (H), in the direction of the win-
dow-wall (W), at a distance from the window-wall
(W), a supply air unit (10) is arranged, which com-
prises:

- a supply air chamber (11),
- two flow openings (12a, 12b), which are located
in the supply air chamber’s (11) side wall,
- two distribution chambers (14a, 14b), which
are connected each one to their respective flow
opening (12a, 12b) and which are located in par-
allel beside each other and are formed by elon-
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gated components, in the bottom surface of
which there is a row of nozzles (16a, 16b),
- a heat exchanger (17), which is located in par-
allel partly in between the distribution chambers
(14a, 14b) and which is formed by an elongated
component, through which heat exchanger (17)
a circulated airflow (L2) is brought into the supply
air unit (10) from the air-conditioned room space
(H), which circulated airflow can be heated or
cooled in the heat exchanger (17),
- a first mixing chamber (15a), which is located
under the first distribution chamber (14a) and
which comprises a first outlet opening (25), from
which a combined airflow is directed downwards
towards the floor surface of the air-conditioned
room space,
- a second mixing chamber (15b), which is lo-
cated under the second distribution chamber
(14b) and which comprises a second outlet
opening (25b), from which a combined airflow
is directed to the side in the direction of the ceil-
ing of the air-conditioned room space,

characterised in that:

- the supply air chamber’s (11) flow openings
(12a, 12b) are closed and opened by a damper
(13), so that when the first flow opening (12a)
leading into the first distribution chamber (14a)
is closed the second flow opening (12b) leading
into the second distribution chamber (14b) is
opened, and vice versa,
- whereby the rate of combined airflow conduct-
ed from the outlet openings (25a, 25b) of each
mixing chamber (15a, 15b) into the air-condi-
tioned room space downwards (LA) and to the
side (LB) can be controlled, so that the total throt-
tle in the fresh airflow (L1) conducted from the
supply air chamber (11) to the distribution cham-
bers (14a, 14b) will remain constant and the total
fresh airflow (L1) supplied into the air-condi-
tioned room space (H) will remain constant.
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