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DESCRIPTION
Technical field

[0001] Present invention relates to an apparatus and a method for controlling a supply air flow 
to a premises and conditioning of the indoor air, by an air treatment device - in particular a so 
called chilled beam. The air control principal of the air handling system refers to so called VAV- 
control, which means that the air flow to one or more premises connected to the system is 
demand controlled, that is, adapted to whether the premises is used or not, and what load 
prevailing in the room - air flow is variable usually within certain limits.

Background of the invention

[0002] It is well known to use so-called active chilled beams for air supply and simultaneously 
conditioning room air. By that the supply air is supplied to the chilled beam and further out of 
the nozzle or nozzles of the beam to the room, an induction flow of room air is created and 
which is drawn through the chilled beam and an integrated heat exchanger therein. The heat 
exchanger is liquid connected and cools or heats the air flowing through by heat exchange. 
Thus the passing air flow circulation is conditioned and the circulation airflow is, after the heat 
exchanger, mixed with the supply air in a mixing chamber, and the total air flow exiting the 
premises again. This will make the premises both provided with supply air and simultaneously 
conditioned.

[0003] Furthermore, it is well known in air treatment technology to use VAV (Variable Air 
Volume), i.e. let either the user control the flow of air to the premises, for example via a push 
button for forced air flow, or let the system regulate by indication of a presence sensor, CO2 
sensor, room temperature sensor, etc., thus controlling the air flow to and from a premises - 
so-called demand-controlled air flow control. The main reason for this type of control is energy 
saving and hence reduced operating costs for the plant while it is logical to ventilate and 
conditioning air only when the demand exists. In several markets, including the Swedish, there 
are demands for specific minimum air flow for the building's sake, and in Sweden this means 

an air supply of at least 0.35 l/s, m2. The commercially available VAV solutions are based on 
that the air handling system comprises a number of damper devices in different parts of the 
duct system, which regulates the air flow in the respective duct in which the damper device is 
located. It is also common that these damper devices are provided with an orifice plate for 
measuring the pressure drop over the flange, thereby enabling calculation of the actual air 
flow. Usually the plant is divided into sections with such branch dampers for controlling air flow 
to each branch duct. If one want VAV regulation down to the individual room level, the prior art 
states that each channel to each room must be provided with such a VAV damper device to 
ensure that the air flow to the room will be the correct. If one does not use control right down to 
the room level but collective control, the airflow to a unique room cannot with certainty be 
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controlled/regulated if the air flow demand of the group varies. For example, if the supply air 
flow demand to some of the meeting rooms in an office space decreases, and these are 
located in the same group/branch duct, the system will down-regulate the air flow to the group 
and then also the pressure drop in the air duct is reduced. If then for example one of the 
meeting rooms is still in use and thus should have normal air flow, it is not certain that this will 
be the correct/projected air flow because the pressure is not the same as at full load in that 
group. Thus, it is not certain that the comfort level in the room will be kept. The system is then, 
at least at room level, pressure-dependent, since a certain pressure is needed before the 
chilled beam in order to know that it delivers the right amount of air and thereby is able to 
control the room climate. In order to gain control of the respective rooms thus usually an 
individual control for each room is installed. The disadvantage of providing the system with 
individual VAV dampers is that the system gets a built-in and energy consuming pressure drop 
at each VAV damper. The pressure drop across the orifice must exist and must also not be too 
low to obtain accuracy in the measurement and control of which current air flow that is present 
in the duct. In a system with chilled beams coupled to this type of VAV solution is, so to speak, 
the chilled beam pressure dependent in order to genuinely know that the actual and projected 
air flow delivered to the room, which is a prerequisite for having control of delivered and 
desired air volume and delivered cooling effect, as it is dependent of the supply air flow and the 
induction by the chilled beam at a certain static pressure of the same.

[0004] The alternative to reduce the pressure dependence and pressure variation is that for 
example, build a so-called ring system, which in its ideal form can be exemplified by an office 
floor where the main supply duct, for example of the supply air, is up-sized and connected to a 
continuous ring for the entire floor. The duct is dimensioned to always having a low and stable 
air velocity in the main duct and in that the duct cross section is large, and that each duct 
branch to each room in principle proceeds directly from the ring duct, the available pressure at 
each branch in principle gets equal despite some variations in airflow, whereby the air flow for 
a given demand can be largely met at room level. However, also this solution is based on that 
the actual air flow delivered out of a single chilled beam or the like is dependent on that the 
pressure is known and constant. Furthermore, the actual delivered quantity of air still is 
unknown because no actual registration/measurement is made in the final product/chilled 
beam. These oversized air ducts require much space, which for example influences the 
number of floors that can accommodate in a taller building, and also affects other installations 
that are to share in the installation spaces in the ceiling and vertical shafts. Similarly, a duct 
system which is not constructed as a ring still have similar characteristics as described above, 
by that duct dimensions are chosen sufficiently big to get low speed in the ducts, and thereby 
reduce the pressure dependence in the same manner as in the ring system. Document 
WO2010041930 discloses an air treatment device according to the preamble of claim 1.

Disclosure of the invention

[0005] With the now present invention the object is achieved to solve the above problems, 
from the first aspect of the invention by an air treatment device according to the preamble of 
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claim 1, which is arranged to measure and register the static pressure in the chilled beam 
pressure box and that the chilled beam is provided with an actuator for controlling the supply 
air, and that the air treatment device is arranged to register the actuator position. Based on this 
data, the true/actual air flow into the chilled beam is calculated, and if the state of the premises 
served by the chilled beam indicates that a change is needed - through the room sensor, the 
actuator is adjusted whereby the supply air flow changes. Unlike conventional chilled beams 
with VAV solutions, the outlets/outlet nozzles configuration is changed by using the actuator, 
and this is based on real flow by measuring the pressure in the chilled beam pressure box. A 
certain position of the actuator, and thus a certain position on a cover member in relation to the 
outlets of the pressure box, corresponds to a given configuration of the outlets, such as the 
size of the outlets, through which the supply air flows. The actuator's position thus corresponds 
to a so-called k-factor of the outlets; the k-factor is a well-known term within air conditioning. 
The room sensor or room sensors if several may be, for example presence sensor, 
temperature sensor or carbon dioxide sensor. The air treatment apparatus of the invention 
need not by this the above mentioned additional VAV damper to the respective rooms, to really 
be in control of the individual flows according to conventional technology, but the VAV 
regulation is done directly on the outlets. Hereby is achieved not only that one actually knows 
the real flow rates and then may adjust from that, but one also avoids the extra pressure drop 
caused in each VAV damper and that these dampers must have to achieve certainty of the 
measurement. The fact that the static pressure is now measured directly in the pressure box 
and that the VAV function directly affects the outlets/nozzles configuration, a good control of the 
flow to the individual premises is obtained without unnecessary and energy-consuming 
pressure drops. According to the preferred embodiment, the actuator is arranged to change 
the configuration of the outlets by a linear movement of the cover member, whereby the open 
area of the outlets for outflow of the supply air out of the pressure box changes. Preferably, the 
outlets are formed as elongated slots which, for example have been punched out of the 
pressure box side walls. In or outside the respective side walls of the pressure box a cover 
member is provided, preferably in the form of an elongate strip, also provided with punched 
elongated slots. By that the actuator is linear and coupled to respective "regulating strip", the 
regulating strip/the cover member is displaced linearly in relation to the outlets and covers 
more or less of the outlets open area, when calling for the need of change of the supply 
airflow. By that the chilled beam performance and the airflow characteristics are tested by 
laboratory tests according to standard test methods, the so called k-factor is known for various 
open outlet areas. The k-factor is in this case dynamic, that is, it changes according to a curve, 
in that the gap area changes continuously. The linear movement of the actuator preferably 
takes place through a shaft which is moved by the actuator outwardly or inwardly relative to the 
actuator, which provides the linear movement. The position of the actuator axis corresponds to 
a particular opening of the gaps which then corresponds to a k-factor. Thus it is possible for 
the software to calculate the actual air flow based on the actuator position (yielding the k- 
factor) and the static pressure in the chilled beam pressure box.

[0006] Further advantages are that the balancing of the air treatment device additionally can 
be initiated centrally by a control signal if only the actuator's various outermost positions and 
any intermediate positions been preset, for example, from the factory. Other advantages are 
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purely installation related when only one product - chilled beam equipped with actuator - needs 
to be installed instead of the separate installation of chilled beam and VAV damper with various 
power and control cables to different positions in the ductwork. With the now present invention 
a pressure-independent chilled beam is achieved, i.e. it delivers the correct airflow regardless 
of pressure variations within the system - at least within certain reasonable limits (40-120 Pa) 
and a sufficient measuring pressure for accurate measurement in the pressure box, is also 
available. Further, the device cope with greater airflow variations than traditional VAV dampers, 
for example in the order of 1/10 (5-50 l/s) instead of 1/5 (5-25 l/s) depending on that the 
pressure drop across an orifice plate increases with the square of the pressure, which means 
that the pressure drops quickly becomes excessively high at too broad span of the air flow.

[0007] According to a preferred embodiment of the device is the actuator itself arranged to 
register the static pressure in the pressure box by that it is provided with a connection for 
example for a measuring tube, which is connected by one end on this connection and its other 
end to the pressure box pressure measurement socket. Furthermore, the actuator is adapted 
to register the actuator position - related to a rotary motion or a linear motion, which means 
that a certain position of the actuator corresponds to a particular position of the device's cover 
member, which is movable by the actuator in relation to the outlets. By the cover member 
covering parts of the outlets area, different configurations of the outlets are obtained, at 
different positions on the cover member, which is displaced under the influence of the actuator. 
The actuator according to the embodiment is provided with software which records the 
information on the actuator position and translates it to a k-factor which, together with the 
information on the actual static pressure in the chilled beam pressure box, calculates the actual 
flow through the chilled beam. By the actuator is provided with this "intelligence" and that the 
actuator according to the invention is arranged directly on the chilled beam, a compact unit is 
obtained, which moreover can be factory set regarding minimum flow and the control range 
between normal flow and maximum flow, through preset devices on the actuator, and further a 
product where the real flow is known. As above, the flow is adjusted if necessary, warranted by 
the situation in the room via the room sensor, by comparing the actual flow and a set point for 
the current comfort mode in the room. What is not mentioned above and which apply to all 
embodiments is, that an integral part of the regulation of the temperature of the room is done 
by controlling the flow of fluid through the heat exchanger in the chilled beam, according to the 
conventional technique. The link between the yield of heat exchange and supply air flow is also 
constantly at hand and increased supply air flow rate generates generally an increased 
induction flow through the heat exchange and thus an increased heat exchange. For example, 
if the temperature can't be kept within predetermined values by regulating the flow of liquid and 
when the liquid flow has reached its maximum, the supply air flow can be increased to increase 
the induction flow and efficiency of the heat exchange, which is a further advantage by VAV 
regulation of the flow through the outlets.

[0008] In a further preferred embodiment, a pressure sensor is used for recording the static 
pressure in the pressure box instead of that the actuator registers this. The information about 
the static pressure is transmitted to the actuator, which on the basis of this and the actuator 
position calculates the actual flow through the chilled beam. This is an alternative to the closest 
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foregoing embodiment wherein the actuator has a connection for pressure hose. Thereby it is 
possible to use a simpler actuator if this is preferable.

[0009] In an alternative embodiment of the invention is the software, for recording the static 
pressure in the pressure box and the actuator position, a part of the air treatment system, 
preferably a part of a BMS-system for controlling the entire plant. It is though not, according to 
the invention, limited to that the actual "intelligence", which calculates the actual airflow at the 
chilled beam, is positioned at the air treatment device - the chilled beam - but the software can 
as well be centralized and global. However, the information gathered, i.e. registered room 
conditions and current status of the chilled beam including actuator, origins from the "room 
level".

[0010] From a second aspect of the invention the object is achieved to solve the above 
mentioned problems through a method for controlling the supply air to a premises and for 
conditioning the same by means of an air treatment device according to the preamble of claim 
5, which method comprises the following.
By room sensors positioned in the premises to be served by the air treatment device, the room 
status is indicated, for example room temperature, carbon dioxide concentration and/or if 
someone is present in the premises. This is quite conventional technique in which the air 
treatment system can have different degrees of how advanced the recording of "room 
conditions", that should be present in each room, should be. For example, the room comfort 
can be controlled either with respect to temperature or carbon dioxide alternatively both, and in 
addition also have indication of whether the premises is used by means of occupancy sensors. 
These types of sensors measuring/registering continuously the state of the room, and 
depending on the state there are also control sequences to control the system towards a set 
point that is valid for the current room condition. The control then usually concerns fluid flow 
through the chilled beam heat exchanger as well as control of airflow to and from the premises. 
In the now present method also the static pressure in the chilled beam pressure box is 
measured and recorded and also the position of the actuator, which then corresponds to a 
certain set of the regulating strip/cover member. The actuator's movement affects the 
regulating strip and thus the configuration of the outlets, for change of supply airflow through 
the chilled beam. A certain position of the regulating strip corresponds to a certain so-called k- 
factor, which is then used together with the registered static pressure, whereby the real/actual 
air flow is calculated. With this the system now knows the real air flow, which is now being 
compared with the current set point for the current state of the room or the room comfort. If the 
room conditions indicates that the set point is not reached or that the state is not within set 
limits regarding, for example, temperature or carbon dioxide, the configuration of the outlets 
changes, by that the actuator moves the regulating strip/cover member relative to the outlets, 
whereby the supply airflow changes. The control sequences for how to control can of course 
look different - for example, when indication of high room temperature, primarily liquid flow 
through the heat exchanger can be changed, which is a conventional solution. However, if the 
liquid flow has reached its maximum and still temperature cannot be held, the more supply air 
can be supplied to the room. The increased supply air flow through the chilled beam is 
controlled by the actuator and gives in addition to the supply air cooling capacity also increased 
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induction flow through the heat exchanger, which also helps to lower the room temperature - 
conventional systems do not regulate the outlets configuration. If, instead, the carbon dioxide 
level is too high, it is in the first place more supply air that is needed, whereby the primary 
supply air flow is increased. Furthermore, if the premises goes from unoccupied to occupied, 
which can be indicated by the presence detector or programmed according to scheduled 
operating time, the system goes from a minimum flow to a normal flow. In normal flow, control 
is preferably performed on indication of temperature or carbon dioxide. If non-presence, the 
system regulates the supply air flow down to the minimum flow again. In older solutions similar 
regulation is performed by means of conventional VAV control with a variety of VAV dampers in 
the plant for room level control, which costs time both during installation, commissioning and in 
operation due to pressure drop in each VAV damper. The now present invention measures the 
static pressure in the chilled beam and the current nozzle configuration and calculates the 
real/actual airflow to the premises, and changes if necessary the air flow, through the actuator 
movement, and affects the outlets configuration and hence the chilled beam induction. This 
refined VAV control, without unnecessary additional pressure drop in the system, is not 
available in known solutions. In a preferred embodiment of the method, the air flow changes 
through a linear movement of the cover member, which is displaced in relation to the outlet 
holes in the chilled beam pressure box, whereby the outlets open area, for the flow of supply 
air, is increased or decreased. The linear motion is achieved by a linear movement of a shaft 
disposed at the actuator, which shaft is moved forward or backward relative to the longitudinal 
extent of the beam. The area change is preferably provided by that the outlets have the form 
of elongate slots and the cover member likewise, whereby a displacement of the cover 
member in relation to the outlets allows continuous change of the area from fully open to fully 
closed and vice versa, while the actuator moves the cover member.

[0011] By the invention a number of advantages over known solutions are obtained:

• The real/actual air flow through the chilled beam is in each configuration and occasion 
known.

• VAV function directly integrated with the chilled beam outlet/nozzles gives that 
unnecessary pressure loss due to unique VAV damper to the respective chilled beam is 
avoided, resulting in energy savings and better operating economy.

• Time savings during installation since only one product to install - the chilled beam 
equipped with VAV - instead of separate VAV dampers and the chilled beam.

• Time savings for balancing because the chilled beam and VAV do not need to be 
adjusted separately, moreover, it is possible to balance via software through a central 
control system.

• The chilled beam is pressure independent in respect to known supply air, depending on 
that the actual static pressure is measured in the chilled beam pressure box and not in 
another point upstreams in the duct system.

• Handles larger flow area compared with traditional VAV dampers, for example between 
5-50 l/s compared to classical VAV where the corresponding values can be for example 
5-25 l/s.
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Short description of the figures

[0012] The following schematic principle figures show:

• Fig. 1 shows a simplified schematic drawing of an air handling system comprising an air 
handling unit, supply and exhaust air ducts and the air treatment device connected to 
the supply air duct and which air treatment device provides a premises with supply air.

• Fig.2a shows a side view of the air treatment device.
• Fig. 2b shows a schematic drawing of a section through the air treatment device and the 

flow of air therethrough.
• Fig.3 shows a view obliquely from below of a preferred embodiment of the device.

[0013] The structural design of the present invention are apparent in the following detailed 
description of an embodiment of the invention with reference to the accompanying figures 
which show a preferred but not limiting embodiment of the invention.

Detailed description of the figures

[0014] Fig.1 shows a simplified schematic drawing of an air treatment system 4 comprising an 
air handling unit 21 of conventional type for a VAV-system. The air handling unit 21 is 
connected to a supply air duct 3 and an exhaust air duct 20 and symbolically is shown that 
there normally are a number of branch ducts 24 connected to the system. Further, an air 
treatment device 1 is connected to one end of the supply air duct 3 and the air treatment 
device 1 provides a premises A with supply air, which is symbolically shown in the figure. In the 
premises A is a room sensor 14 and a presence sensor 17 provided for the registration of the 
current condition of the room, for presence or non-presence, room temperature and/or carbon 
dioxide level. Depending on how the system is intended to be controlled, the room sensor 14 
may be in the form of a temperature sensor 18 and/or a carbon dioxide sensor 19. In the figure 
and subsequent figure descriptions relating to the invention are examples of when the air 
treatment system 4 comprises presence sensor 17, temperature sensor 18 and carbon dioxide 
sensor 19, why control of the plant can be based on presence, temperature and carbon 
dioxide.

[0015] Fig.2a and 2b shows a side view through the air treatment device 1, and a section of 
the same. The air treatment device 1 comprises a chilled beam 2 and a linear actuator 12, 
which is arranged on the chilled beam 2. The chilled beam 2 is connected to the supply air duct 
3 and supply air arrives to the chilled beam pressure box 5 through an inlet 6, preferably at 
one end of the pressure box 5. The pressure box 5 constitutes a tight enclosure but comprises 
outlets 7 for the supply air discharge out of the pressure box 5. The outlets 7 are usually 
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punched in one or more of the pressure box 5 wall portions 26 - the pressure box often 
consists of sheet metal. In the pressure box 5 is a static pressure built up, depending on the 
airflow and the total open area of the outlets 7. In the preferred embodiment, the outlets 7 
have the form of elongate slots arranged at regular periodic intervals along in principle the 
entire longitudinal extent of the pressure box 5, and are arranged to blow out the air in two 
different directions, essentially perpendicular to the longitudinal extent the chilled beam 2. For 
change of the outlet 7 open area is a cover member 9 provided, on the outside of the pressure 
box 5, in a coordinated position with the outlets 7, preferably, one cover member 9 by 
respective side where the outlets 7 are arranged. The cover member 9 is formed as an 
elongate strip, and also includes elongated slot openings of corresponding length as the length 
of the outlet 7. By displacing the cover member 9 back and forth along the longitudinal 
direction of the pressure box 5, the outlets 7 are more or less covered, or not covered at all, by 
the cover member 9, as it comprises both covered portions and open gaps. The pressure box 
5 also comprises at least one pressure measuring socket 13, representatively disposed for 
registration of the static pressure in the pressure box 5, and which is adapted for connection of 
a measuring tube 22, which measuring tube also is connected to a connector 25 on the 
actuator 12, see Figure 3. When the supply air discharges out of the pressure box it arrives to 
a mixing chamber 8. The supply air flow, now referred L1, provides by induction effect a 
circulating air flow L2, which is the room air which is, through the induction, drawn through a 
heat exchanger 10, disposed in the chilled beam 2. This heat exchanger 10 is in customary 
manner liquid connected to a cooling water flow or heating water flow, alternatively both. This 
is fully conventional technique at chilled beams and in the fluid circuit also control valves are 
provided to control fluid flow through the heat exchanger 10. The fluid circuit including valves is 
not shown in the figures. Circulation air flow rate L2 passes through the heat exchanger 10 and 
becomes conditioned, i.e. cooled or heated, whereupon the air flow arrives to the mixing 
chamber 8 and joins the supply air flow L1. The common air flow L1 + L2 is directed further out 
of the chilled beam 2 through an elongate outlet opening 11 on the long sides of the chilled 
beam 2 and further out to the room/premises A.

[0016] Fig.3 shows a view obliquely from below of a preferred embodiment of the air treatment 
device 1, where some parts have been removed to more clearly show the essential elements 
of the invention. On the chilled beam 2, the actuator 12 is arranged such that a linear 
movement of the actuator 12 can be transmitted to the two cover members 9, arranged on a 
respective wall portion 26 of the of the pressure box 5, see also Fig.2b. In the preferred case, 
the actuator 12 is provided with a through shaft 23 which is slidably disposed. By that the 
actuator 12 displaces the shaft 23 along its length direction a linear movement will be 
accomplished, which movement is transmitted to the cover members 9 through an attachment 
27 between the shaft 23 and cover members 9. Further, the actuator 12 is provided with a 
connection 25 to which one end of a measuring tube 22 is connected. The other end of the 
measuring tube 22 is connected to the pressure measuring socket 13 on the pressure box 5. 
The actuator 12 is arranged to register the static pressure in the pressure box 5 and further 
also adapted to register the physical position of the shaft 23, which position in turn corresponds 
to a k-factor corresponding with the open area of the outlets 7. Software 15 in the actuator 
converts the current physical location of the shaft 23 to the current k-factor and calculates the
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real/actual air flow in the chilled beam 2, by means of the actual static pressure in the pressure 
box 5. The actuator 12 also has adjustment means 28 in the form of set screws, which are 
used to set the minimum flow at non-presence, and further for setting within which air flows the 
supply air flow will vary when presence - from normal flow to maximum flow.

[0017] At non-presence in the premises A, indicated by, for example, the presence sensor 17 
(see Fig. 1), the air flow is down regulated to minimum flow because the actual air flow in the 
chilled beam does not match the set point that apply to non-presence. Thus, the actuator 12 
displaces the shaft 23 in the direction corresponding to a direction of movement for reduced 
flow, that is, so that the cover members 9 covers a larger part of the outlets 7, wherein the flow 
area is decreased. The system regulates the flow so that it is corresponding to the set point 
flow for non-presence. By that the static pressure and the position of the shaft 23 of the 
actuator is registered and compared with the set point, the correct supply air to the room is 
swiftly obtained. Also the fluid flow through the heat exchanger 10 can, depending on the 
control mode, be adjusted down to a minimum flow. At non-presence it can also be that the 
temperature and carbon dioxide values may have other limits than at presence mode. At 
detection of presence or that the temperature or carbon dioxide level is not within the targeted 
set points, either the flow of liquid or air, or the two in combination, are regulated. Here we 
discuss only the supply air flow regulation because it is within the scope of the invention. At 
presence and normal operation mode, the supply airflow is regulated up to a normal operation 
mode, and if the room temperature rises above the set point value, primarily an adjustment of 
the liquid flow can be done. But if that is not enough and/or the carbon dioxide level also is too 
high, the airflow is increased gradually to keep the comfort of the premises. Increased supply 
air flow L1 out of the pressure box 5 also leads to greater induction, at least up to certain 
levels, which also means that an increased circulating air flow L2 is drawn up through the heat 
exchanger 10 and conditioned by it. The actual supply airflow is balanced constantly towards 
current set point depending on the room condition, and the VAV regulation is individual and 
direct at the chilled beam 2, without any additional pressure drops beyond that yet available in 
the chilled beam, and the supply airflow to the premises A is really the correct.

PARTS LIST

[0018]

1 = air treatment device

2= chilled beam

3= supply air duct

4= air treatment system

5= pressure box

6= inlet
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7= outlet

8= mixing chamber

9= cover member

10= heat exchanger

11= outlet opening

12= actuator

13= pressure measuring socket

14= room sensor

15= software

16= pressure sensor

17= presence sensor

18= temperature sensor

19= carbon dioxide sensor

20= exhaust air duct

21= air handling unit

22= measuring tube

23= shaft

24= branch duct

25= connector

26= wall portion

27= attachment

28= adjustment means

A = premises

L1 = supply air flow

L2 = circulation air flow
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PATENTKRAV

1.Luftbehandlingsindretning (1) til regulering af strømmen af 
indblæsningsluft (Ll) til et lokale (A) og til at tilpasse samme, 
hvilken luftbehandlingsindretning (1) omfatter et køle armatur (2) 
forbundet til en indblæsningsluftkanal (3) i et luftbehandlings­
system (4) og hvilket køle armatur (2) omfatter en trykkasse (5) 
med i hvert fald et indløb til indstrømning af indblæsningsluft 
(Ll) fra en indblæsningsluftkanal (3) til trykkassen (5) og flere 
udløb (7) til udløb af strømmen af indblæsningsluft (Ll) ud af 
trykkassen (5) til et blandekammer (8), og udløbene (7) er anbragt 
i henhold til en konfiguration som kan ændres ved hjælp af i hvert 
fald en afdækningsdel (9) er anbragt forskydeligt i forhold til 
udløbene (7), endvidere omfatter køle armaturet (2) i hvert fald 
en væske forbundet varmeudveksler (10) alternativt anbragt til at 
køle eller opvarme en gennemstrømmende luftstrøm ved hjælp af 
varmeudveksling, og gennem hvilken varmeudveksler (10) en 
cirkulations luftstrøm (L2) er beregnet til at strømme fra lokalet 
(A) på grund af induktionseffekt drevet af passagen af strømmen af 
indblæsningsluft (Ll) ud af udløbene (7) til blandekamret (8), og 
blandekamret en beregnet til at forene strømmen af indblæsnings- 
luft (Ll) og derefter, betinget af varmeudveksleren (10), cirku­
lations luftstrøm (L2) til en fælles luftstrøm (L1+L2) og lede 
luftstrømmen (L1+L2) til i hvert fald en udløbsåbning (11) til 
udløb i lokalet (A) og endvidere omfatter luftbehandlingsindret­
ningen (1) i hvert fald en aktuator (12) til regulering af strøm­
volumen af strømmen af indblæsningsluft (Ll), og trykkassen (5) 
omfatter i hvert fald en trykmålingskontakt (13), velegnet til 
repræsentativ kontrol af statisk tryk (ps) i trykkassen (5) , og 
luftbehandlingssystemet (4) omfatter i hvert fald en rum sensor 
(14), som er beregnet til at registrere forholdene i lokalet (A) 
og kommunikere dette til luftbehandlingssystemet (4) til regule­
ring af luftbehandlingsindretningen (1), kendetegnet 
ved, at luftbehandlingsindretningen (1) er beregnet til at 
registrere det statiske tryk (ps) i trykkassen (5) og aktuatorens 
(12) position og baseret på dette beregne den reelle strøm af 
indblæsningsluft (Ll) i køle armaturet (2), og aktuatoren (12) er, 
hvis det er nødvendigt, beregnet til at ændre konfigurationen af 
udløbene (7) ved en lineær bevægelse af afdækningsdelen (9), som 
ved hjælp af denne bevægelse ændrer det åbne areal af udløbene 
(7), til ændring af strømmen af indblæsningssluft (Ll), ved 
forskydning af afdækningsdelen (9).
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2. Luftbehandlingsindretning ifølge patentkrav 1, kendeteg­
net ved, at aktuatoren (12) er beregnet til at registrere det 
statiske tryk (ps) i trykkassen (5) og positionen af aktuatoren 
(12), og endvidere baseret på dette beregne den reelle strøm af 
indblæsningsluft (LI) i køle armaturet (2) ved hjælp af en 
software (15) i aktuatoren (12) .

3. Luftbehandlingsindretning ifølge patentkrav 1, kendeteg­
net ved, at en tryk sensor (16) er beregnet til at registrere 
det statiske tryk (p2) i trykkassen (5), og at aktuatoren (12) er 
beregnet til, baseret på dette og positonen af aktuatoren (12), at 
beregne den reelle strøm af indblæsningsluft (LI) i køle armaturet
(2) ved hjælp af en software (15) i aktuatoren (12).

4. Luftbehandlingsindretning ifølge patentkrav 1, kendeteg 
net ved, at luftbehandlingssystemet (4) omfatter en software
(15) til registrering af det statiske tryk (p2) i trykkassen (5) og 
aktuatorens (12) position, og hvilken software (15) er, baseret på 
dette, beregnet til at beregne den reelle strøm af indblæsnings- 
luft (LI) i køle armaturet (2).

5. Metode til regulering af strømmen af indblæsningsluft (LI) til 
et lokale (A) og til konditionering af samme ved hjælp af en 
luftbehandlingsindretning (1) som omfatter et køle armatur (2) 
forbundet til en indblæsningsluftkanal (3) i et luftbehandlings­
system (4), og hvilket køle armatur (2) omfatter en trykkasse (5) 
med i hvert fald et indløb (6) til indstrømning af indblæsnings- 
luft (LI) fra indblæsningsluftkanalen (3) til trykkassen (5) og 
flere udløb (7) til udstrømning af indblæsningsluften (LI) ud af 
trykkassen (5) til et blandekammer (8), og udløbene (7) er anbragt 
ifølge en konfiguration som kan ændres ved at i hvert fald en 
afdækningsdel (9) er anbragt forskydeligt i forhold til udløbene 
(7), endvidere omfatter køle armaturet (2) i hvert fald en væske 
forbundet varmeudveksler (10) alternativt anbragt til at køle 
eller opvarme en gennemstrømmende luftstrøm ved varmeudveksling, 
og igennem hvilken varmeudveksler (10) en cirkulations luftstrøm 
(L2) er beregnet til af strømme fra lokalet (A) ved hjælp af 
induktions effekt forårsaget af passagen af strømmen af indblæs- 
ningsluft (LI) ud af udløbene (7) til blandekamret (8), og blan- 
dekamret (8) er anbragt for at samle strømmen af indblæsningsluft 
(LI) og derefter, betinget af varmeudveksleren (10), cirkulations 
luftstrøm (L2) til en fælles luftstrøm (L1+L2) og lede luftstrøm­
men (L1+L2) til i hvert fald en udløbsåbning (11) til udstrømning 
i lokalet (A) , og endvidere omfatter luftbehandlingsindretningen
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(1) i hvert fald en aktuator (12) til regulering af strømvolumen i 
strømmen af indblæsningsluft (LI), og trykkassen (5) omfatter i 
hvert fald en trykmålingskontakt (13), velegnet til repræsentativ 
kontrol af det statiske tryk (ps) i trykkassen (5), og luftbehand­
lingssystemet (4) omfatter i hvert fald en rum sensor (14), som er 
beregnet til at registrere rum forholdene i lokalet (A) og kommu­
nikere disse til luftbehandlingssystemet (4) til regulering af 
luftbehandlingsindretningen (1), 
kendetegnet ved følgende trin:

- måle det statiske tryk (ps) i trykkassen (5),

- registrere aktuatorens (12) position til bestemmelse af 
den aktuelle konfiguration af udløbene (7) som giver 
aktuatorens k-faktor,

- beregne den reelle strøm af indblæsningsluft (LI) til 
køle armaturet (2) baseret på det statiske tryk (ps) i 
trykkassen (5) og aktuatorens (12) position,

- måle/registrere lokalets (A) aktuelle rum tilstand ved 
hjælp af rum sensoren (14),

- sammenligne den reelle strøm af indblæsningsluft (LI) 
med et setpunkt for den aktuelle rum tilstand,

- ved opdaget behov at ændre konfigurationen af udløbene 
(7), ved at aktuatoren (12) i en lineær bevægelse af 
afdækningsdelen (9), bevæger afdækningsdelen (9) i 
forhold til udløbene (7), til ændring af strømmen af 
indblæsningsluft (LI), ved hvilken bevægelse ændres 
udløbenes (7) åbne areal til udstrømning af strømmen af 
indblæsningsluft (LI).



DK/EP 3117155 T3

DRAWINGS



DK/EP 3117155 T3

co 
CM

O)
Li_

-Q 
CXI



°K/EP 3117155 T3


