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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a procedure for
regulating an air flow in an air conditioning plant and a
relative plant, used for actuating the procedure. Further,
the present invention relates to a process for starting-up
and bringing to normal operating state, in particular dur-
ing the winter season in the heating phase, a plant for air
conditioning and the relative plant used to actuate the
procedure.

PRIOR ART

[0002] As is known, plants are known and widely used
for air conditioning/treatment which include the use of
one or more ventilators suitable for generating a pressure
increase internally of a predetermined number of chan-
nels in turn able to convey the air to diffusion vents or
also perforated diffuser elements in the form of channels
with the aim of diffusing conditioned air into the area sur-
rounding the air conditioning plant. These plants are in
general designed to condition, either by heating in the
winter or cooling in the summer, even large spaces (such
as those dedicated to fairs, salons, swimming pools,
etc.).
[0003] The most common problems that are encoun-
tered today in these plants are connected to the config-
urability of the plant in terms of activated/deactivated por-
tions of the plant and in relation to the calibration of the
plant following installation thereof. It is in fact true that
plants diffusing air into an environment, especially im-
pulse plants, i.e. with injection of air into an ambient and
generation of an inductive effect able to move large vol-
umes of ambient air, are extremely sensitive to variations
in air flow per linear metre with respect to design condi-
tions. Therefore, during the set-up step of the plant,
where excessive flow loss occurs due to a not sufficiently
precise mounting of the plant or also to non-predictable
situations which lead to plant performance that is not as
in the design projects, erroneous air diffusion can be en-
countered, with, for example, a poor inductive effect or,
worse still, undesirable draughts at ground level. These
situations are often the cause of embarrassment, and
might even lead to a risk of dispute with the customer
and in any case require unexpected design modifications
that cause delay in the delivery times and increases in
overall costs.
[0004] One of the further problems is also to enable a
simple and effective homogenisation of the ambient tem-
perature in plant start-up conditions. In fact, particularly
in the winter period, and especially after the plant has
been unused for a certain period of time (for example
after the weekend or after a few days of deactivation),
the times required for the environment to be climatised
is substantially homogeneous (i.e. the difference in
ground air temperature and that of the air close to cov-

erage must be within acceptable limits) are in general
quite long. Because of design specifications and comfort
of use, in normal conditions of use the plant must not
generate substantial draughts at ground level that might
annoy persons working in the ambient; on the other hand
the generation of draughts, in particular at ground level,
might facilitate blending of the air and reduce the times
required to get up to optimum conditions. In this situation,
experts in the sector have applied themselves to finding
optimal solutions in which the air moved is sufficient to
enable reaching optimum working conditions, but not
such as to generate draughts at ground level that can
annoy the user.
[0005] Also, with the aim of avoiding the above situa-
tion, which would necessarily lead to plant shut-down,
during the design stage safety criteria are considered
that while guaranteeing the absence of ground draughts
have negative repercussions in terms of efficiency and
time require to get up to full operating mode. In some
situations it has been attempted to use ventilators to gen-
erate greater increases in pressure in the plant during
start-up so as to obtain greater flow rates and thus blow
more air into the ambient, thus reducing start-up-to nor-
mal operating condition times.
[0006] This solution however is only a palliative, as if
the plant is correctly dimensioned, there is no particular
operating margin for increasing the pressure by means
of the use of ventilators, as they already operate in a
situation that is such that further increases in pressure
do not in generally generate corresponding increases in
flow rate, thus stifling the intent.
[0007] Lastly, plant design is problematic in plants re-
quiring various air volumes according to the season (win-
ter versus summer) as the shut-down/start-up of portions
of the plants must not create the ground draught prob-
lems or lacking inductive effect as explained above. Doc-
ument EP 224402 describes an air conditioning plant of
the type briefly described above which comprises a com-
pensated ring on which a predetermined number of ven-
tilators are active, and which has a plurality of branches
emerging from the compensated ring for diffusion of air.
[0008] This plant exhibits intercept organs at nodes
which enable activating/de-activating part of the plant
mainly for winger/summer functioning according to
needs in terms of air to be diffused.
[0009] Document US 2003/064676 describes an ap-
paratus for controlling ventilators having variable air flow.
In particular, the system is constituted by at least a pro-
portionally-controlled variable-flow ventilator, integral
and derivative by means of a controller connected to a
control unit. Static and flow pressure sensors are present
along the delivery line, for detecting the functioning pa-
rameters of the device. Further, the plant includes a pre-
determined number of shutters operated by respective
motors in turn commanded by the control unit. The sys-
tem is advantageous in the start-up conditions of the plant
in which a PID control linked to combined flow and static
pressure detections can be extremely advantageous.
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This document provides no teaching relative to ground
air draught generator procedures for reducing the tran-
sients of plant start-up and does not control the partiali-
sation of the injection of conditioned air into the environ-
ment such as to increase or reduce the emission of vol-
umes of air in portions upstream of the mobile shutters.
Control is always effected such as to increase or reduce
the air volume injected into the environment downstream
of the partialising elements.

SUMMARY

[0010] In this situation, the technical aim at the base
of the present invention is substantially to obviate the
drawbacks and overcome the limitations of the prior art
as briefly discussed.
[0011] A first aim of the invention is to enable regulating
the air flow in an air conditioning plant in such a way as
to be able to obtain the desired air flow per linear metre
independently of design errors, plant mounting errors
and/or unforeseen/unpredictable conditions of plant in-
stallation.
[0012] A further aim of the plant is to enable start-up
and full normal operating condition with a rapid reduction
of the dishomogeneity internally of the environment to be
treated in a reasonably short time.
[0013] An additional aim is to obtain a more effective
remixing of the air at the ground in such a way as to move
the cool air that, typically present in the winter season,
tends to remain at ground level, making the temperature-
homogenising operation difficult.
[0014] A further auxiliary aim of the plant of the inven-
tion is to guarantee optimal plat functioning efficiency
both in the initial transitory condition and in the normal
functioning condition, guaranteeing the best start-up step
of the plant even where the design conditions do not en-
able optimal positioning of the various components.
[0015] A further auxiliary aim of the described plant is
to enable an automatic and independent a regulation as
far as possible independent of human intervention and
therefore to minimise possible delays, inefficiencies and
errors of regulation of the plant.
[0016] In a first independent aspect of the invention, a
procedure is disclosed for regulating an air flow in an air
conditioning plant according to claim 1.
[0017] In another independent aspect of the invention,
an air conditioning plant according to claim 11 is dis-
closed.
[0018] In others dependent aspects of the invention,
procedures for regulating an air flow in an air conditioning
plant according to claims 2 to 10 are disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The description will be made in the following,
with reference to the appended drawings, provided pure-
ly by way of non-limiting example, in which:

figure 1 shows a diagram by way of example of an
air conditioning plant which enables actuating the
procedure for regulating the air flow according to
what is described in the following;
figure 2 is a transversal section of the three linear
perforations of figure 1;
figure 3 is a perspective view of a plant with two linear
perforated channels;
figure 4 is a cross section of the node from which the
two channels of figure 1 branch off;
figure 5 is a transversal section of the two perforated
channels of figure 3;
figures 6a and 6b are diagrams by way of example
of a further plant for air treatment which enables ac-
tuating the procedure for regulating the air flow ac-
cording to what is described herein below respec-
tively in a first and a second operating condition;
figure 7 is an alternative embodiment of a node from
which two different channels branch off;
figures 8 - 22 show plants for air treatment enabling
use of a regulating procedure of air flow as described;
figure 23 illustrates, in perspective view, an interrupt-
ed perspective view of a node that can be used in
the plants of the preceding figures;
figure 24 illustrates a section in a vertical plane of
the node of figure 23;
figure 25 is a schematic view of a possible alternative
embodiment of a part of the treatment plant accord-
ing to what is described;
figure 26 is a schematic view of a further embodiment
of a portion of the air conditioning plant according to
what is described;
figures 27a and 27b illustrate, in cross-section, a
possible embodiment of a flow interrupting element
in a non-operating condition and in an operating con-
dition of flow interruption;
figures 28 and 29 illustrate, in vertical section, a fur-
ther embodiment of an air conditioning plant accord-
ing to what is described in an operating condition of
normal functioning and in an operating condition of
normal working condition or start-up of the plant;
figure 30 is a hybrid plant incorporating both standard
air diffusers and perforated channels for air injection
in an ambient by induction; and
figure 31 is a variant embodiment of the described
plants.

DETAILED DESCRIPTION

[0020] With reference to the figures, 1 denotes in its
entirety a plant for air conditioning. The plant comprises,
primarily, a predetermined number of air conditioning
units 2 the main aim of which is to transfer energy in the
form of an increase in air pressure to be diffused into the
ambient in such a way as to enable diffusion thereof
through the air conditioning plant. For this purpose the
air conditioning units 2 can comprise ventilators able to
generate the mentioned pressure increase and a corre-
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sponding air flow internally of the plant. Purely by way of
example, the ventilator or ventilators can be centrifugal
and for some applications they can also be variable-flow.
[0021] The air treatment units 2 can also be provided
with further devices suitable for thermally conditioning
the air flow, cooling it or heating it according to the treat-
ments needs of the ambient in which the plant is installed.
With this aim, batteries of hot or cold water, or other so-
lutions besides, can be present. The variation of the air
flow temperature internally of the channels can be com-
manded by means of a variation of the water temperature
circulating in the batteries and interested by the flow
which thermally conditions or, alternatively (or even in
combination), by a variation of the air flow crossing, if
present, variable-flow ventilators.
[0022] Further, the conditioning unit 2 can comprise
humidifiers, filters or like devices for climatising the air
injected into the ambient. The air conditioning unit is con-
figured such as to enable transfer of the air to be diffused
towards appropriate diffuser elements 4 described in the
following by means of at least a transport channel 13
destined to place the air conditioning unit 2 with the dif-
fusers 4 in fluid communication.
[0023] In general, the transport channel 13 can exhibit
different configurations and comprise elements or mod-
ules of various natures, in particular according to design
requirements. In detail, it can comprise appropriate air
supply channels 8 by means of which the air treatment
unit 2 can be placed in fluid connection with manifolds 3
that are part of the transport channel 13. In this way the
air flow generated can be appropriately conveyed either
internally of the manifold through one or more respective
accesses 5 as illustrated in the accompanying figures
(see figures from 16 to 22, for example).
[0024] Each air conditioning plant according to what is
described comprises, in general, at least a manifold 3
(even though in some extremely simplified embodiments
the manifold could be absent, see for example figure 14).
As can be seen in the accompanying figures, each man-
ifold 3 exhibits respective accesses 5 directly connected
to the air conditioning unit 2, for example via the air supply
channel 8. Once more from a general point of view, fig-
ures 8, 10, 12, 14 illustrate a single air conditioning unit
2 with respect air supply channels 8 which, through the
access 5, send a flow of air to the manifold 3.
[0025] Figures 9, 11 and 13, on the other hand, com-
prise at least two air conditioning units 2 with respective
air supply channels 8 that, through the accesses 5, send
the air flow into the manifold 3.
[0026] Alternatively, or in combination, a single air
treatment unit 2 can have two or more supply channels
8 which carry the flow to different points of the manifold
3, through various accesses 5 (see for example figure
19). In this second modality, the flow generated by a sin-
gle air conditioning unit 2 is shared in various air supply
channels 8, being thus introduced internally of the man-
ifold 3 in different positions. The plant further comprises
the above-mentioned diffuser elements 4 in fluid com-

munication with the manifold 3 for diffusing the condi-
tioned air into the environment. In a first series of em-
bodiments (figures 1, 3, 6a, 6b and 16-18) a plurality of
diffuser elements 4 are included, and in general a plurality
of diffuser channels 4a, perforated such as to diffuse air
into the ambient, generating an inductive effect on the
air surrounding the channel.
[0027] In particular, in high-induction diffusion plants,
the diffuser channels 4a exhibit a plurality of perforations
14 having diameters that can be different and appropri-
ately arranged to move the ambient air by exploiting the
high induction. By suitable dimensioning and positioning
the perforations, an air recall can be made of the air sur-
rounding the diffuser with a recalled volume that can be
of up to thirty times the volume of the air injected into the
ambient by the diffuser element 4.
[0028] In this way optimal air movement is obtained
with a sharp drop in the velocity at a short distance from
the diffuser and an important homogenisation of the tem-
perature in the environment (see also the diagrams of
figures 2 and 5). The diffuser channels 4a, instead of
simply diffusing the delivery air into the ambient, "launch"
it towards the zone to be treated and thus use the delivery
air to push and move the totality of the volume of the
ambient air. These diffuser channels are also known as
impulse channels. An impulse channel comprises a
channel generally (though not necessarily) made of a
fabric or metal, preferably circular, on which a particular
perforation is applied, constituted by two types of perfo-
ration: smaller induction holes, which decide the quantity
of ambient air to be mixed with the delivery air, and larger
guide holes, which decide in which direction, at what
speed and to which distance to convey the mass of am-
bient air pre-mixed by the induction holes.
[0029] The fluid jets of delivery air exit from the perfo-
rations with a micro-turbulent flow which creates an im-
portant depression about the base of the perforation, and
recall by induction a quantity of ambient air generally 30
times greater than the delivery air. In other terms, in high-
induction diffusion plants linear load loss is limited, while
the load loss localised at the perforations is of consider-
ably greater entity. This means that the manifold 3 can
be manufactured with a substantially constant section as
the main load losses are on the perforations of the diffuser
channels. In this situation neither the manifold 3 nor the
perforated channel 4a will thus have a set main air flow
direction. Also in accordance with the plurality of first em-
bodiments of figures 1,3, 6 and 16-18, a plurality of dif-
fuser channels 4a are present, which branch distancingly
from the manifold 3 such as to be able to reach various
zones of the ambient to be conditioned, specially de-
signed.
[0030] Observing the enclosed figures, it can be seen
that the air supply channel 8 which connects the air treat-
ment unit 2 to the manifold 3 has respective closing
means 9 which can selectively prevent a flow of air
through the supply channel 8, particularly in the rest state
of the air conditioning unit 2. In other words, the above-
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mentioned closing means 9, which are generally defined
by shutters, for example having opposite blades mobile
between an open condition in which they allow the pas-
sage of air, to a closed condition in which the flow is
blocked, are destined to prevent, in the shut-down state
of the air conditioning unit 2, the air contained in the man-
ifold 3 from flowing back through the supply channel 8
for example by setting in the fans in reverse motion to
normal use motion, and also from leaking the flow energy
into the environment.
[0031] Note also the presence also of suitable partial-
ising means 10 active at different positions of the system
described. The partialising means 10 can be active on
the manifold 3 or between the manifold 3 and the diffuser
element 4 in such a way as, respectively, to partialise the
flow of air in the manifold 3 or the air flow between the
manifold 3 and the diffuser element 4.
[0032] Note also how in certain illustrated embodi-
ments the partialising means 10 can be suitably posi-
tioned in an intermediate position along the development
axis of the diffuser element 4 when in the form of a diffuser
channel 4a (see for example figures 10, 12, 13, 14 and
15). The partialising means 10 are further generally de-
fined by appropriate shutters, for example having oppo-
site blades, mobile between a maximum opening position
in which they allow the flow of air in passage and a closed
position in which they substantially block the air passage.
[0033] In general, both the closing means 9 and the
partialising means 10, which may have substantially co-
inciding embodiments (and also different from those de-
scribed), are interposed in suitable sections of the re-
spective channels and are generally motorized in order
so that they can be remotely controlled , or even control-
led automatically. The plant may optionally be equipped
also with respective nodes 11 each provided with at least
two accesses (up to six accesses in all). In general the
nodes are constituted by prismatic box-like structures,
such as cubic, in which each of the faces corresponds
to a potential access 11a, 11b, 11c, 11d, 11e (see for
example figure 23). The node can be positioned in dif-
ferent parts of the air conditioning plant. For example it
can be interposed between two consecutive tracts 3a,
3b of a manifold 3 such as to selectively interrupt the fluid
connection between the two tracts. Alternatively, the
node can be positioned between a manifold 3 and a dif-
fuser element 4 in such a way to be able to interrupt the
communication between the two aforementioned com-
ponents. Further, the node can be placed between the
access channels 8 and the manifold 3 in such a way as
to make the fluid communication between the two parts
selective. In an embodiment that is not illustrated a node
could be positioned at one or more intermediate portions
of a diffuser channel 4a in such a way to be able intercept
the flow of air totally or partially also only at certain tracts
of a diffuser channel 4a.
[0034] Figure 23 illustrates a perspective view of a pos-
sible embodiment of one of the nodes 11. In particular
the node exhibits an air access channel 8 superiorly ar-

ranged so to receive delivery from the air conditioning
unit 2 through the access 11a. The closing means 9 are
present at the access surface 11a, which closing means
9 consist of a motorized shutter (see figure 24) having
opposite blades; in particular an actuator can actuate the
shutter between the two positions, open and closed. The
node schematically represented in figure 23 is then in-
terposed along the manifold 3 and in particular between
two consecutive tracts 3a and 3b, being able to intervene
in order to close, using partialising means 10, also con-
sisting of shutters with opposite blades, such as to se-
lectively block the flow between the portions 3a and 3b.
[0035] Respective accesses 11c and 11e are also
present on the node, having two diffuser channels 4a
such that the fluid communication between the manifold
3 and the diffuser channels 4a can be interrupted when
so required by use of the partialising means 10 consti-
tuted by shutters having opposite motorise blades (figure
24).
[0036] Figure 24 shows, in cross-section along a ver-
tical plane, the node shown schematically in figure 23.
This section describes in detail the closing means 9 and
the partialising means 10 interposed respectively be-
tween the access channel 8 and the manifold 3 and be-
tween the manifold 3 and the two diffusers 4a which
branch off from the manifold 3.
[0037] Figure 7 schematically illustrates a more com-
plex embodiment of an intersection zone of a plurality of
conduits in which each node 11 can intercept and/or par-
tialise the flow to and from the respective channels.
[0038] In addition to the aforementioned diffuser chan-
nels 4a particularly suitable for diffusing the conditioned
high-induction air, the plants of the present invention may
alternatively (or in combination) also comprise diffuser
elements 4 constituted by normal air vents 4b inletting
into the ambient, for example of the type illustrated in
figures 25 and 30. The diffuser elements 4 of known type
and widely used in commerce are also referred to as
terminal diffuser units 4b and comprise vents, nozzles
and diffusers of various type which are neither induction
nor impulse diffusers. The terminal diffuser units 4b in-
troduce air into the environment in a substantially local-
ized way and the load loss thereat is generally low and
comparable to the load loss per linear meter of the re-
maining parts of the plant.
[0039] In particular, figures 8 and 9 illustrate this type
of plant in which the diffusion occurs at the terminal por-
tions of the transport channels 13 where the above-men-
tioned vents 4b are located. Obviously, these vents can
be suitably distributed along the whole development of
the transport channel 13 and inject air into the environ-
ment where required by the design requisites. Even
plants of hybrid nature, i.e. comprising both linear im-
pulse channels 4a and terminal diffuser units 4b are con-
figurable (see for example figure 30).
[0040] Turning to figure 25 it can be seen how the par-
tialising means 10 can assume embodiments that are
different than those previously described. In particular,
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they can take the form of a flow interrupting element 20,
for example a sliding shutter as shown in the figure, or
mobile between a non-operating condition in which it al-
lows a passage flow towards the diffuser element 4b
(transparent in the figure) and then the diffusion of air
through the diffuser element, and a plurality of operating
conditions in which the flow of air through the vent can
be partialised up to being substantially stifled.
[0041] Obviously the flow interrupting element 20 will
not necessarily guarantee a seal to the fluid passage as
will be better clarified in the following, and therefore leak-
age of air can also take place in the operating condition
of a substantially-closed element diffuser 4.
[0042] A further different embodiment of the partialis-
ing means 10, in the form of flow interrupting elements
20 is shown in figures 26, 27a and 27b. In the embodiment
of figure 26, the flow interrupting element 20 is substan-
tially constituted by a single element, for example circular
or more in detail having a complementary shape to the
section of the channel (circular in the illustrated embod-
iment), for example mobile in rotation with respect to a
rotation axis 24 between a non-operating condition, in
which it does not intercept the flow of air and allows the
passage between two successive tracts of a diffuser
channel 4a and a closed operating condition, in which it
interrupts the passage of fluid between the two tracts of
the diffuser channel in which it is interposed. This type
of solution may be adopted for channels of small size/di-
ameter.
[0043] A more advantageous alternative embodiment
is illustrated schematically in figures 27a and 27b, with
the flow interrupting element 20 respectively in the open
condition in which it allows air flow passage without sub-
stantial interference and in a closed condition in which it
substantially intercepts the flow. This embodiment em-
braces the concept of a shutter having opposite blades,
of the type previously described, whereby a rotation
(clockwise or anticlockwise depending on the position)
of each blade relative to its axis of development 24 in-
volves the opening/closing of the shutter.
[0044] Obviously all the angular positions between the
conditions of figure 27a and figure 27b allow different
flow partialising. Obviously in this case too leakage of air
at an outer periphery of the flow interrupting element 20
and at the inner section of the diffuser channel 4a is al-
lowed. The opposite blades of the shutter can advanta-
geously be square or rectangular so as to circumscribe
or limit the overall size of the transversal channel. Note
that the conditioning plant as described can also include
respective actuators 25 (shown only in figure 30 but pos-
sibly present for one or more - and possibly for each - of
the flow interrupting elements) for moving the flow inter-
rupting element 20 between the non-operating state and
the operating state and vice versa, in particular by means
of an automatic movement.
[0045] In general then the system can comprise at least
a sensor 22 of a flow parameter linked to the flow rate
(and possibly a plurality of such sensors in appropriate

positions of the plant with the aim of detecting an oper-
ating value of the parameter of interest internally of the
plant itself then used for the regulating that will be de-
scribed below). The sensor 22 can be a flow sensor or,
more commonly, a pressure sensor 22 (and possibly a
plurality of such sensors in appropriate positions of the
system in order to detect an operating pressure in the
plant used for the regulating that will be described below).
Reference will be made henceforth to the specific exam-
ples to a pressure sensor that is cheaper and easier to
manage compared to other sensors, it being understood,
however, that a different sensor can be used instead (or
in combination). The pressure sensor 22 is illustrated
schematically in the figures; in some of the figures they
are together with a control unit or CPU to which it can be
directly connected. It is understood, however, that the
pressure sensor can be present in each of the plants
illustrated in the figures, including in different positions
or in a greater/lesser number depending on the design
and control needs described below. In general, however,
the pressure sensor 22 (or pressure sensors if more than
one) are positioned in a first portion 100 of the system 1
that is located between the flow interrupting element 20
(or the flow interrupting elements 20) and the air condi-
tioning unit 2 (or air conditioning units 2).
[0046] In other words and as clarified in the following
the main interest is in knowing the pressure in the active
zones (not partialised) of the plant. Obviously there is no
bar to detecting the pressure in different areas of the
plant (i.e. a second portion 200 of the plant) in the event
of further operational needs. The air conditioning plant
the components of which have been described above
can give rise to a plurality of different configurations char-
acterized by their excellent adaptability to the environ-
ment to be treated, thanks to advantageous features of
which some will be detailed below.
[0047] The example of figure 1 illustrates a plant with
three diffuser channels 4a flanked and parallel to one
another, and the two lateral channels are impulse chan-
nels designed to introduce air into an environment with
high inductive effect, while the centre channel has the
task of injecting a greater or lesser quantity of air flow
into the environment, as required. The two lateral chan-
nels 4a operate by induction, recalling and mixing large
volumes of ambient air, and are in general provided with
perforations 14 arranged along the longitudinal develop-
ment angularly facing downwards (i.e. with launch angle
inclined downwards), respectively to the left and to the
right (see figure 2); vice versa the central channel with
perforations 14 facing upwards (see figure 2) does not
generally operate by induction effect but serves to dis-
charge more or less air into the room, if necessary.
[0048] As better illustrated in the following, the CPU
receives the pressure reading signal (or flow rate if ap-
plicable) from the sensor 22 and possibly as a function
thereof adjusts the partialising of the flow in each of the
three channels 4a (mainly in the central channel).
[0049] Figure 3 illustrates an embodiment with only two
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channels 4a which operate by impulse alongside one an-
other (obviously the diffuser channels 4a are not shown
in their entirety, but only two modules are represented
for each channel - it is understood that in addition to being
present in a consecutively aligned greater number, the
final modules are closed by a respective bottom).
[0050] Figure 4 shows in section view the node zone
11 from where the diffuser channels develop, such as to
illustrate a possible positioning of the flow interrupting
elements 20 which can intervene to partialise the air flow
in each of the two channels 4a.
[0051] Figures 6a and 6b schematically illustrate an
alternative embodiment of the system of figure 4, in which
the flow interrupting elements 20 are positioned along
the development of the channel in the vicinity of the
closed end 17 of the respective speakers 4a and not in
the inlet zone 16 (or not only in this area).
[0052] Figure 6a shows a situation in which both inter-
mediate flow interrupting elements 20 are open and allow
air passage with a consequent inductive effect through-
out the development of the channel 4a.
[0053] Figure 6b shows a situation in which both flow
interrupting elements 20 are closed and intercept the air
flow with a consequent inductive effect obtained exclu-
sively along the initial development 21 of the channel,
while the flow is substantially reduced (or zeroed) at the
terminal region 18. In this situation, given the same pa-
rameters of the plant, in particular given a same total air
flow, the active portion of the channel will be at higher
pressure with consequent increase in the launch of air
from the active perforations 14.
[0054] Figures 8 and 9 show some examples of plants
provided with terminal diffusion units 4b in which various
flow interrupting elements 20 are shown positioned in
various parts of the circuit.
[0055] Figure 8 illustrates the flow interrupting ele-
ments 20 positioned a the terminal diffusion units 4b; the
flow interrupting elements 20 might be shutters having
opposite blades or might also assume the configuration
shown in figure 25, or could be sliding hatches closing
the output channel of the delivery air.
[0056] Figure 9 shows that the flow interrupting ele-
ments 20 can also be positioned at the entrance of the
secondary branching channels, or in an intermediate or
even an initial position in the tapered channels.
[0057] Figures 10 to 15 instead show solutions that
use impulse linear diffuser channels 4a. In this case too
the various embodiments show how the flow interrupting
elements 20 could be positioned at the entrance of the
diffuser channel or in an intermediate position, such as
to intercept the flow to all or only to certain diffuser chan-
nels 4a.
[0058] As shown in figures 11 and 15 member flow
interrupting elements 20 can exclude a portion of the
plant connected at two sides to different treatment units,
separating a first portion 100 from an isolated second
portion 200 of the plant.
[0059] In the embodiments of figure 16, 17 and 18 three

possible configurations of the air conditioning plant are
represented which use a plenum manifold.
[0060] Figure 16 illustrates a plant in which the mani-
fold 3 is arranged centrally with respect to an environment
12 to be treated. Three air conditioning units 2 are con-
nected to the collector, in three positions along the axial
development of the manifold, each unit 2 having its own
air supply channel 8 and its own closing shutter 9. The
plenum manifold 3, generally made of a metal material
and free of perforations or air diffusion vents (except, in
certain plants, anti-condensation perforations), exhibits
a same cross section along its entire development. It
should be noted that in systems where the load losses
are at the diffusion perforations arranged on the diffuser
channels it is not necessary to perform any dynamic re-
covery with narrowings of section in the manifold 3 and/or
the diffusion channels 4a. A node 11 of the previously-
described type is present at each branch of the manifold
3 of a diffuser channel 4a.
[0061] In particular the nodes 11 represented will ex-
hibit at least partialising means 10 at the connection be-
tween each diffuser channel 4a and the manifold 3. Pos-
sibly, but not necessarily, the nodes of shutters will be
provided with opposite blades also at contiguous portions
of the manifold in selected areas, so as to stop the flow
in predetermined zones inside the manifold. Although not
shown in figure 16, it will also be possible to position the
partialising means 10, in particular in the form of elements
of flow interrupting elements 20 at intermediate tracts of
one or more of each of the diffuser channels 4a. For ex-
ample the flow interrupting elements 20 can be posi-
tioned at a distance of about 2/3 of the overall length of
the diffuser channel 4a compared to the respective node
11. In conditions of normal working operation, with the
variation of the flow (shutdown of one or more processing
units), the regulation of the perforated length (thanks to
the closing of the shutters of the nodes 11 where held
appropriate), requalifies (reports optimal values) the out-
put speed from the perforations and thus the induction.
[0062] By using the configuration described in figure
16 it will be possible to use the air conditioning plant at
full capacity, i.e. with all three air conditioning units 2 in
operation and the maximum air flow per linear metre in
the plant itself. The condition could be that of a condi-
tioning plant when conditioning an environment in the
summer season. Conversely, during the winter, the illus-
trated plant could function as a heating system for the
environment.
[0063] It is known that for heating an environment gen-
erally smaller volumes of conditioned air are required. In
this situation only two air conditioning units 2 might be
sufficient, or even one alone where the heating is not
particularly important. In this situation each channel 8
which connects the plenum with the manifold 3 to the
shut down conditioning unit 2 is closed off by closing
means 9 in order to prevent dispersion of the conditioned
air through the deactivated conditioning unit.
[0064] It is also possible to selectively intervene on the
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means 10 such as to determine whether to send the con-
ditioned air flow only into some of the eight diffuser chan-
nels 4a illustrated. The foregoing enables a considerable
operational flexibility of the system that can be optimised
in terms of consumption and efficiency as a function of
the operational needs of the environment to be treated,
the season, the type of packaging required. In particular,
in full operation the plant, however, prevents the occur-
rence of air draughts at ground level, which would be
extremely annoying for the users present in the environ-
ment. Figure 17 illustrates a different type of system with
plenum manifold 3 arranged on only one side of the en-
vironment 12 to be treated. In this case there are four air
treatment units 2 present, all in fluid connection with the
plenum manifold 3, each provided with their respective
closing means 9 and the respective partialising means
10 for interruption of the air flow between the manifold
and the diffuser channel 4a. In this case the partialising
means 10, particularly in the form of the flow interrupting
elements 20, can be positioned at any position along the
channel development axis 4a, preferentially at a closed
second end 17 of the diffuser channels 4a.
[0065] In addition to all the advantages described pre-
viously with reference to the system of figure 2 it should
be further noted that the system described could be de-
signed with only two air conditioning units 2 providing
further accesses 5 in order to be able to reach the other
following units. An initial requirement could in fact be to
create an air conditioning plant only to heat an environ-
ment that requires a certain amount of air volume treated
per unit of time. Should it be required to include, in the
plant, also a conditioning function, it would probably be
necessary to include a greater air flow; therefore two fur-
ther units could be added, all connected to the same ple-
num manifold 3 as described above.
[0066] The diagram of figure 18 describes a further em-
bodiment, in which there are two plenum manifolds, one
for each longer side of the environment 12 to be treated,
each plenum manifold 3 provided with its own air treat-
ment unit 2 in fluid communication and the respective
nodes 11 at each connection of the plenum manifold 3
with the diffuser 4. Note however that the diffuser chan-
nels connect a plenum manifold 3 to another defining, in
effect, a multi-connected structure.
[0067] Worth of particular not is the fact the treatment
plant shown in figure 4, as well as those previously de-
scribed, is self-balanced as it substantially does not gen-
erate air flows with specific directions internally of the
plant; this is due to the fact that the load loss of the con-
duits have a much lower value that the load losses local-
ised at the diffuser perforations present on the diffuser
channels 4a. In this case too, in addition to the specific
and advantageous characteristics previously described,
it can be seen how the use of the plenum collector 3 as
described enables arranging the treatment unit 2, but al-
so the manifolds 3, in the most advantageous positions
taking into account the geometry of the structure and the
environment to be conditioned.

[0068] Figures 19, 20, 21, 22 illustrate an alternative
configuration of the system that uses a self-compensated
manifold ring 3 (or a plurality of rings). Figure 19 illustrates
a manifold ring 7 which follows the perimeter of the en-
vironment 12 to be conditioned. Note in particular that
there is a plurality of air conditioning units 2 and that one
of them 2a is connected to the plenum manifold 3 at dif-
ferent accesses 5 via respective supply channels 8 which
branch off from the treatment unit 2.
[0069] In the illustrated example, thanks to the distri-
bution of flows in arrival from the air conditioning unit 2
the section of the manifold channel can be reduced. In
fact if a flow of 30000 m3/h is necessary, if it were injected
through a single access 5 in a manifold ring, this would
require a section of the manifold ring itself to be able to
convey and dispose of 15000 m3 of air/hour for each
segment (left and right) of the manifold ring facing the
access 5. Conversely, by dividing the flow over several
air conditioning units 2 the flow (even sub-dividing air
over several air access channels 8 at the flow rate of an
air conditioning unit 2) it is clear that in the access zones
they are introduced in smaller quantities of m3 of air per
hour which thus require smaller transport sections. This
involves the possibility of having a section of the manifold
ring with smaller dimensions, resulting in an improved
aesthetic impact and a considerable reduction in costs.
[0070] Further, the collector ring 3 can continuously
follow the geometry of the environment to be treated,
without the air treatment system suffering from the point
of view of fluid dynamics from these constraints. Note
also that in the specific case of the example of figures
19-22 the collector ring 3 performs mainly the function of
a diffuser element 4 (or diffuser channel 4a). In fact re-
alizing a collector ring 3 in metal material and advanta-
geously perforating it, the same conditions are created
by which the ring collector is able to carry out the above-
mentioned diffusion of air flow towards the environment
12 to be treated by inductive effect, allowing optimal tem-
perature homogeneity in the environment, with perfect
control of the residual velocity on the ground.
[0071] Moreover, changes can also be made to the
launch angle by rotating the sections of the channel that
define the ring manifold 7 about the axis of longitudinal
development. It is also possible to intervene by modifying
the active length of the channel, for example using two
interrupting elements of the flow passage 20 that sepa-
rate a second portion 200 of the plant which can be dis-
abled depending on needs. The plant of figure 20 sub-
stantially corresponds to the one of figure 19, but has
four nodes located at the corners of the environment to
be treated. The use of these nodes 11, and in particular
of the respective partialising means 10, enables obtain-
ing a partialised ring manifold 3 in which, in addition to
functioning at full capacity and with the ring open it is
possible to obtain, for example, a functioning only on two
opposite sides. In fact, by shutting down the air condi-
tioning unit 2 not directly involved and closing the fluid
connection at the nodes 11, in fact two plants are ob-

13 14 



EP 2 557 368 B2

9

5

10

15

20

25

30

35

40

45

50

55

tained that are smaller than on the opposite sides of the
room, each provided with a manifold supplied by its own
conditioning unit 2, which can launch air towards the en-
vironment.
[0072] In the treatment plant of figure 21, in addition to
the self-compensated manifold ring 3, a plurality of dif-
fuser, or exhaust, channels 4a is also included, which
interconnect opposite portions of the manifold ring. Note,
however, that a conditioning unit 2a can be associated
on the diffuser channels 6 which can for example partial-
ise the flow generated thereby onto each of the connect-
ing channels.
[0073] The plant of figure 22 illustrates a solution com-
prising two manifold rings 7 connected to one another by
appropriate nodes 11 interposed and supplied by two air
conditioning units 2.
[0074] A possible use of systems with multiple ring
manifolds 3 is shown in figure 28, which shows an air
conditioning system for conditioning environments on
two different floors of a building by means of a single air
conditioning unit 2 which partialises its flow on the re-
spective rings 3 on the upper floor and on the lower floor.
Also, by suitably orientating the launch angle of the flow
is possible to direct, also depending on the season and
the type of conditioning to be provided, the flow of con-
ditioned air to appropriate areas of the environment to
be conditioned.
[0075] The foregoing has been directed at describing
the various configurations of the plants from the structural
point of view. The configurations adopted enable imple-
mentation of a primary procedure for controlling the flow
rate of air in an air conditioning plant. In each of the sys-
tems previously described, at least an interrupting ele-
ment of the flow passage 20, for example a shutter, is
movable between a first operative condition in which al-
lows a passage of fluid towards the diffusion elements 4
and a second operating condition in which it intercepts,
substantially reducing, in comparison to the first operat-
ing condition, the passage of air towards at least one of
the diffuser elements 4.
[0076] The flow interrupting element 20 is interposed
between a first portion 100 of the plant directly in fluid
connection with at least an air conditioning unit 2 and a
second portion 200 of the system and intercepts the flow
of air coming from the air conditioning unit 2 and directed
towards the second portion 200 of the system. For ex-
ample, in figure 1 the second portion 200 of the system
is the one defined downstream of the flow interrupting
element 20 located at the central channel. In figures 6a
and 6b the second portion 200 of the plant can be the
one defined downstream of the flow interrupting elements
20 seats at the terminal zones of the two channels (as
shown) or even the one defined downstream of the flow
interrupting element 20 positioned on one or the other
channel according to requirements. In figure 11 it is the
central portion of the central channel that can be excluded
by the flow interrupting elements 20. In the example of
figure 20 can be any of the branches of the ring depending

on which flow interrupting elements 20 are activated.
[0077] In detail, the second portion 200 of the system
is one in which it is possible to exclude part of the diffusers
4 affected by a lower air flow rate per linear meter (by
closing some of the flow interrupting elements 20) com-
pared to that of normal plant operation. The flow rate in
the second portions of the system 200 will be generally
reduced, but it could also be substantially zero. The pres-
sure or flow rate sensor 22 detects an operating pressure
internal of the plant and is in general positioned at the
first portion 100 of the plant such as to detect a pressure
of an operating flow rate of the plant directly in fluid con-
nection with the air treatment unit 2.
[0078] Obviously, a predetermined number of sensors
22 can be present for each plant of which some are also
placed in the second portions of the plant (possibly only
in certain configurations of the system itself - see for ex-
ample figure 20). The procedure involves the following
general steps: activating the treatment unit 2 to generate
a flow of air to be diffused internally of the transport chan-
nel 13 and the diffusers 4; detecting, via the sensor 22,
the pressure or flow rate generated inside the plant, in
general in the first portion 100 which is the active portion,
i.e. destined to diffuse air into the environment, preferably
by inductive effect; moving, manually or automatically,
the above-mentioned flow interrupting element 20 into
an operating position between the first and second op-
erating condition as a function of the pressure or flow
detection performed by the sensor 22 to regulate the flow
of air in the system. Since the step of moving the flow
interrupting element 20 is carried out as a function of the
pressure or flow detection in the first portion 100 of the
plant directly in fluid connection with the air handling unit
2, the air flow in the first portion 100 of the system is
regulated. In case of manual movement, in general the
operator will read the measured value from the sensor
and adjust the flow interrupting element 20 to bring the
real value read by the sensor 22 (flow or preferably pres-
sure) to a corresponding desired value.
[0079] The manual adjustment will be made by acting
on a lever mechanism or, in systems with more automa-
tion, via an actuator 25 capable of moving the flow inter-
rupting element passage 20 between the first operating
condition and the second operating condition and vice
versa; in this case the movement of the flow interrupting
element 20 is a sub-step of automatic movement via the
manually-commanded actuator 25.
[0080] The process of plant automation will be in gen-
eral more radical than described above: in fact, via the
control unit CPU receiving in input the pressure or flow
sensor signal 22, the CPU will be able to command the
movement of the actuator 25 to regulate the flow of air
to the first portion 100 of the system. In this situation there
will be a memory containing at least a desired pressure
value and/or a desired air flow rate value of per linear
metre to be obtained in the first portion of the plant. The
control unit commands the movement of the actuator
such as to regulate the air flow to the first portion 100 of
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the plant according to the value received from the sensor
22 and the desired value of air flow rate per linear metre;
in particular the desired air flow rate per linear meter will
be associated with a corresponding predetermined pres-
sure value and the control unit CPU will move the flow
interrupting element 20 between the first operating con-
dition and the second operating condition or vice versa
to determine, inside the first active portion 100 of the
system, a real pressure or flow rate variation detected
by the sensor 22 and bring the real pressure or actual air
flow detected to the desired rate per linear metre or the
predetermined pressure value to which with the desired
air flow rate per linear metre is associated.
[0081] The movement of the flow interrupting element
20 therefore enables the control unit to regulate the air
flow at the first portion 100 of the system. Note also that
the selection of a desired value of air flow rate per linear
metre and the movement of the flow interrupting element
20 into a position between the first and the second op-
erating condition as a result of the detection of pressure
or flow rate carried out by the sensor 22 can at least
partially exclude at least one diffuser element 4 and bring
the real value of air flow rate per linear metre in the first
portion of the plant to values close to or coinciding with
the desired value of air flow rate per linear metre.
[0082] The step of selecting the desired value of air
flow rate per linear meter can be driven by the operation:
the system setting during the start-up step, the need to
exclude part of the plant (summer to winter operation)
without generating draughts at ground level, the calibra-
tion of the system to correct errors or installation prob-
lems and put the system into optimum operating condi-
tion. In this regard, in general terms, the step of selecting
the desired value of air flow rate per linear metre com-
prises determining a desired value of air flow rate per
linear metre when setting-up the system for heating an
ambient, for example in winter, and/or a sub-step of de-
termining a desired value of air flow rate per design linear
metre such as not to generate ground draughts and to
achieve air diffusion by inductive effect, and/or a sub-
step of determining a desired value of air flow rate per
linear metre in operating state by means of one or more
excluded diffuser elements 4 maintaining an air flow rate
per linear metre such as not to generate ground draughts
and to obtain an air diffusion by inductive effect in the
non-excluded first portion of the plant and a further sub-
step of selecting one of the desired values.
[0083] In the case of a faster plant start-up-to operating
state time (more fully detailed in the following), the step
of generating an increase of pressure in the air to be
diffused inside the plant with respect to the pressure of
normal operation is obtained by at least partially exclud-
ing one or more diffuser elements 4. The excluded dif-
fuser elements 4 substantially do not diffuse air flow into
the environment, or diffuse less than during normal op-
eration. The increase in pressure results in a substantial
increase in the launch of the non-excluded diffuser ele-
ments 4 (compare figures 6a and 6b for example); op-

tionally the increase in the launch of the non-excluded
diffusers 4 generates currents near the ground in the en-
vironment to be conditioned, and moves the air contained
therein.
[0084] Looking at the example of figures 6a and 6b,
10, 12-14, 16, 17, 30 and 31, the diffuser channel 4a
affected by the exclusion of a portion (or the entirety
thereof) has a first end 16 directly in fluid connection with
the transport channel 13 and a closed second end 17.
The exclusion, at least partial, of one or more of the dif-
fuser channels is achieved via an at least partial inter-
ruption of the fluid communication between the transport
channel 13 and an end portion 18 of the diffuser channel
4a (also defining said second portion 200 of the plant)
located at the second closed end 17; the air flow in the
terminal portion 18 of the diffuser channel 4a is reduced
as a result of the at least partial interruption of commu-
nication with the transport channel 13 (see, for example
the comparison of figures 6a and 6b). Turning to the ex-
ample of figures 18-22, the diffuser channel 4a affected
by the exclusion has a first end 16 directly in fluid con-
nection with the channelling of transport 13 and a second
end 17 directly in fluid connection with a further transport
channel 13; the exclusion, at least partial, of one or more
of the diffuser channels 4a occurs by at least partial in-
terruption of the fluid communication between a central
portion 19 of the diffuser channel 4 (defining said second
portion of the plant) interposed between the first and sec-
ond ends 16, 17. The air flow in the central portion 19 of
the channel undergoes a change as a result of the at
least partial interruption of communication with the trans-
port channels 13. When the exclusion of a diffuser chan-
nel 4a is only partial, in general the flow interrupting el-
ement 20 is interposed between an initial portion 21, de-
fined by at least 40% of the total volume of the diffuser
channel 4a, and in particular by at least 60%, and the
terminal portion 18 of the diffuser channel 4a.
[0085] The step of at least partial exclusion entails an
increase of the pressure in the initial portion 21 of the
diffuser channel 4a, and a corresponding increase in the
launch of air from the diffusion perforations 14 in the initial
portion 21 of the diffuser channel 4a. Obviously, in all the
above cases, the exclusion is a regulatable exclusion
step for obtaining different pressure variation values,
positive or negative. Returning to the procedure in its
general steps, note that the procedure further comprises
the steps of providing at least an optimum pressure value
or an optimum range of values for the conditioning system
set-up and regulating the at least partial exclusion of one
or more diffuser elements 4 as a function of the pressure
detection performed by the sensor 22, such as to bring
the operating pressure of the system to converge to the
optimal pressure value or optimal range of pressure val-
ues.
[0086] Since the plant comprises one or more flow in-
terrupting elements 20 movable between the first oper-
ating condition in which they allow the air flow in outlet
from the diffuser elements 4 and the second operating
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condition in which they intercept the air flow of at least
one diffuser element 4 thus reducing the diffusion of air,
the step of regulating the exclusion includes a movement
of at least one flow interrupting element 20 from the first
operating condition to the second operating condition
such as to vary the diffusion of the exiting air from the
diffuser element 4 in a controlled manner.
[0087] To better clarify some of the general concepts
described above, let us consider the examples of figures
30 and 31. Assuming the system has just been installed,
on start-up thereof the operating conditions might not be
the desired ones, for example due to an erroneous design
or faulty installation. The possible consequences are for
example a non-existent (or low) inductive effect where
the flow rate (or pressure) is insufficient to ensure the
proper velocity or launch from the perforations 14, or, in
the opposite case, the generation of annoying draughts
at ground level because of a too-high flow-rate (or pres-
sure).
[0088] In the case of figure 30 the pressure (or flow
rate) can be detected by the sensor 22 and the flow in-
terrupting element 20 can be regulated to bring the supply
air to the terminal diffuser units 4b so as to restore the
desired flow rate value per linear metre at the induction
channel in order to have the desired inductive effect with-
out ground draughts.
[0089] In the plant of figure 31 the plant will operate
with a greater or smaller opening of the central channel,
again to restore the desired flow rate value per linear
metre at the side induction channels and have the desired
inductive effect without ground draughts. In the case of
passage from summer to winter operation, which re-
quires smaller volumes of delivery air, in the case of figure
30 the channel that takes the delivery air to the terminal
diffuser units 4b is completely deactivated and the vari-
able-flow ventilator 2 air flow is regulated by a manual
regulating command 26 such as to limit the air flow in the
plant and restore the desired flow rate per linear metre
of the induction channel.
[0090] In the configuration of figure 2 one of the two
side channels can be closed and the excess air flow can
be injected into the ambient through the central channel,
thus restoring the desired flow rate per linear metre at
the lateral induction channel that is still active.
[0091] The plant can also be self-regulating. Assuming
the presence of an ambient temperature sensor and a
corresponding thermostat 27 (figure 31), the a corre-
sponding desired temperature will be set on the thermo-
stat. When the environment reaches this temperature,
the system tends to maintain it, or in case of variation,
the treatment unit 2 variable flow reduces/increases the
air flow rate inside the plant as appropriate. If no adjust-
ment ensues, there will be a reduction in plant perform-
ance due to the presence of ground draughts, or because
of the poor inductive effect caused. In this situation, the
sensor 22 will detect the new pressure/flow rate value
and the CPU, after having received this value and com-
pared it with the desired value, will move the shutter of

the central channel in order to increase or reduce the
passage of air in the channel and thus restore the desired
flow rate value per linear metre in the induction channels
4a. In the light of the foregoing, an advantageous oper-
ating principle will now be described with reference to
the start-up condition of the air conditioning plant, in par-
ticular during the winter season, i.e. when the plant is
used as a heating unit for the ambient.
[0092] From the general point of view, the process is
advantageous for the system start-up, or for reducing the
temperature homogenization times, i.e. to ensure that
the temperature differences between the zones near the
ground and those in the vicinity of the ceiling are within
close limits; the procedure comprises the general steps
of operating the conditioning unit/units 2 in such a way
as to generate the above-mentioned increase of pressure
in the air to be diffused internally of the transport channel
13 and to all the diffusers 4. This increase of pressure is
what would occur in conditions of normal use of the plant
in order to be able to send a quantity of air into the ambient
sufficient to cool it without generating any type of ground
draught. In general, a ground draught is considered to
be an air velocity perceivable by the user of greater than
0.25 m/s.
[0093] Still with reference to the plant start-up, a further
increase of pressure is generated in the air to be diffused.
This further increase in pressure is obtained by at least
partially excluding one or more diffuser elements 4. In
other words, the excluded diffuser elements 4 do not dif-
fuse air, or diffuse it to a lesser extent compared to the
full operating state. In still other terms, by excluding cer-
tain diffuser elements 4, the pressure increase leads to
a substantial increase in the launch of the non-excluded
diffusers 4 which generates ground draughts into the am-
bient to be conditioned, and effectively moves the air
present therein.
[0094] Note that in the course of the present descrip-
tion reference is made to a first pressure increase (plant
start-up) and to a further increase of pressure (exclusion
of diffusers, i.e. reduction of the active portions of the
diffusers); however it is clear that these pressure increas-
es might well take place simultaneously with a single leap
in pressure that is substantially the sum of the two effects,
namely start-up of a plant having some diffusers also
excluded, without departing from the described and
claimed inventive concept. It is in fact known that the cold
air tends to "stick" to the ground because it has a higher
density. Owing to this effect the hot air injected into the
ambient through the air conditioning plant takes a con-
siderable time to heat the portions of the ambient close
to the ground which, however, appear to be those which
users commonly populate.
[0095] On the other hand the correct dimensioning of
the plant takes into account the fact that the ground
draughts are absolutely to be avoided so as not to annoy
the user while in the environment. The exclusion (pre-
ceding, simultaneous or subsequent to the start-up stage
of the plant) of some diffuser elements 4 while maintain-
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ing the operating conditions of the air conditioning units
2 unchanged (in particular in terms of generated pressure
leaps or generated flow rate) bring about the further pres-
sure increase which in turn is reflected in the air emitted
through the diffuser elements and in particular through
the diffusion perforations 14 of the diffuser channel 4a,
with output velocities that are greater, such as to generate
ground draughts and the relative turbulence which move
the cold air near the ground level. In this way, the ho-
mogenization of the temperature in the heating phase is
much faster than with conventional systems.
[0096] With reference to figure 1, the above-mentioned
effect can be obtained by reducing (or possibly interrupt-
ing) the flow of air directed to the central channel by in-
tervening on the respective flow interrupting element 20.
[0097] Observing in particular the situation of figures
8 and 9, the procedure comprises intervening at a pre-
determined number of terminal diffuser units 4b. In par-
ticular, alternatingly partially or totally excluding the in-
jection of air into thee ambient, the mentioned further
increase in pressure is guaranteed, and with it the injec-
tion through the active vents 4b of hot air with such a
velocity as to move the cold air in proximity of the ground.
In this regard, flow interrupting elements 20 can be used,
for shutters, which can act at portions of channel of the
transport channel 13 (for example of the type illustrated
in figures 26, 27a and 27b).
[0098] Alternatively, flow interrupting elements 20 can
be used of the type illustrated in figure 25, able to inter-
vene directly on the vent 4b by moving a hatch able to
intervene directly on the vent 4b by moving a hatch acting
on the opening, which enables the air to reach the vent.
In this situation the flow interrupting element 20 can be
positioned between an inoperative position in which the
entire passage opening is left substantially free to a con-
dition of complete closure, in which basically the diffuser
element 4, in particular the vent terminal diffuser unit 4a,
is excluded.
[0099] Even more interesting is the process that uses
diffuser channels 4a. In fact, by means of the above-
mentioned flow interrupting elements 20 respective por-
tions of the diffuser channel 4a can be isolated, effectively
interrupting the emission of air from the portions. In other
terms the active length of the diffuser channel is varied.
[0100] In a first embodiment shown in figures 6a and
6b, the throttling means 10 constituted by the aforemen-
tioned flow interrupting element 20 are positioned in cor-
respondence with an intermediate area of the diffuser
channel 4a. In other words the exclusion of one or more
of the diffuser channels 4a takes place by means of an
at least partial interruption of the fluid communication be-
tween the terminal portion 18 of the diffuser channel 8
and the rest of the plant. In other words, still observing
figures 6a and 6b, the closed terminal portion 18 of the
channel is deactivated and excluded during the step of
start-up of the plant in such a way that the remaining part
of the diffuser channel 4a can enter with a greater hot air
launch into the ambient, therefore moving the cold air

near the ground.
[0101] In an alternative embodiment, for example
shown in figures 11 and 15 a central portion 19 of the
diffuser channel 4a can be excluded. In fact, it is possible
in any case, at the diffuser channels connecting two man-
ifolds 3, to use two different flow interrupting elements
20, excluding the central portion to generate the increase
in pressure in the other portions of the plant with the same
effect. Obviously also a combination of the two methods
described briefly above may also be used. It should be
noted, in this respect, that the embodiments of the figures
alternatively illustrate one or the other of the two proce-
dures, but they can be combined in any way to achieve
the desired effects.
[0102] In addition it is stressed that the flow interrupting
element 20 can be moved from a non-operative condition
in which it does not intercept the flow to an operating
condition, substantially closed, in which it prevents sub-
stantial air passages towards the excluded portion of the
diffuser channel 4a. Obviously all the intermediate oper-
ating positions, with partial interception of the flow, can
be adopted without departing from the inventive concept
of the present invention. In this regard, the procedure for
moving the ambient air during plant start-up state can
also include the steps of detecting, via the pressure sen-
sor 22, the further pressure increase and regulating the
at least partial exclusion of one or most of the diffuser
elements 4 as a function of the pressure detection per-
formed by the sensor 22.
[0103] In other words the exclusion step is a regulata-
ble exclusion step for obtaining various pressure in-
crease values. In fact, in one advantageous application
of the present invention a control unit 23 can be set so
as to memorise an optimal pressure value of or a range
of optimal pressures values so that the plant can be set
at working mode. In other words, given a specific plant
an optimum pressure can be derived for the start-up to
working state that can be obtained by regulating the
opening/closing of the fluid retaining elements 20. For
this purpose the pressure sensor provides the operating
pressure internally of the plant and the control unit that
receives the input can automatically regulate the flow re-
taining element 20 (or the elements 20) so that the op-
erating pressure inside the portions not excluded from
the plant diffusion can tend towards the optimal value or
otherwise be included in a range considered optimal for
the start-up. In this way an optimal operation of the sys-
tem can be obtained both at installation and in the working
condition, guaranteeing non-generation of ground
draughts in the working condition.
[0104] From a design point of view, with the diffuser
channels 4a provided with a closed end 17, in general
the flow retaining element 20 is positioned such as to
define a terminal portion occupying at most 60% of the
total volume of the diffuser channel 4a and in particular
at most 40%. In other words, the flow treating element
20 is positioned, as close as possible, such that the com-
plete closure thereof leads to the desired further increase
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of pressure to optimal for the movement of the ground
air; in any case the retro-activated system with the pres-
sure sensor enables reaching the optimal pressure value
for this operation automatically and independently of any
design errors and/or modifications in plant operational
conditions.
[0105] Figure 28 illustrates a detail of a plant in normal
operating conditions in which ground draughts are not
generated.
[0106] Figure 29 illustrates the same plant during start-
up in which some portions thereof are excluded and the
launch obtained by means of the active diffuser elements
4 is such as to generate ground draughts and guarantee
a better mixing and a more rapid homogenisation of the
air.
[0107] Note also that the pressure/flow rate diagram
(in %) of functioning of a centrifugal ventilator generally
highlights a work zone generally comprised between
30% and 80% of the maximum capacity. From the dia-
gram it can be observed that in general too-high pressure
increases lead to a fairly sharp reduction in the flow rate
and therefore lead to situations in which there might not
be a sufficient residual air flow to generate the velocities
required to move the cool air in proximity of the ground.
[0108] The above demonstrates the importance of be-
ing able to optimise the operating pressure in the steps
of plant start-up so that the pressure is higher than the
working pressure which does not exceed certain values
that beyond causing the plant to lose efficiency would
lead to an absence of the necessary and desired ground
draughts.
[0109] The invention provides important advantages.
[0110] The procedure of bringing the plant up to work-
ing conditions/start-up enables minimising the times nec-
essary during heating of an environment such as to obtain
a homogenisation of the temperatures.
[0111] The plant is able to automatically control, or con-
trol in feedback, the generation of optimal conditions for
the movement of the air at ground level in the critical
stages.
[0112] Furthermore, the procedure of the invention
does not require special technical measures or mecha-
nisms which are not already available to a technical ex-
pert in the sector.

Claims

1. A procedure for regulating an air flow in an air con-
ditioning plant, the plant comprising:

- at least an air conditioning unit (2) suitable for
generating a flow of air;
- a plurality of diffuser elements (4) for diffusing
the conditioned air into the environment, a pre-
determined number of diffuser elements being
in the form of diffuser channels (4a) provided
with a plurality of perforations (14) at a lateral

surface (15);
- at least a transport channel (13) for transferring
the air to be diffused from the conditioning unit
(2) to the diffuser elements (4);
- at least a flow interrupting clement (20), mobile
between a first operating condition in which it
enables fluid passage towards the diffuser ele-
ments (4) and a second operating condition in
which it substantially intercepts the air, reducing,
with respect to the first operating condition, the
air passage towards at least one of the diffuser
elements (4), the flow interrupting element (20)
being interposed between a first portion (100)
of the plant directly in fluid connection with the
at least an air conditioning unit (2) and a second
portion (200) of the plant and intercepting the air
flow coming from the at least an air conditioning
unit (2) and directed towards the second portion
(200) of the plant;
- at least a sensor (22) of pressure or flow for
detecting a pressure or an operating flow inter-
nal of the plant, wherein the sensor (22) is po-
sitioned at the first portion (100) of the plant such
as to detect a pressure or operating flow of the
first portion of the plant directly in fluid connec-
tion with the at least an air conditioning unit (2);
- at least an actuator (25) for moving the flow
interrupting element (25) between the first op-
erating condition and the second operating con-
dition and vice versa;
- a control unit (CPU) suitable for receiving in
input the pressure of flow signal from the sensor
(22) and commanding movement of the actuator
(25) in order to regulate the air flow at the first
portion (100) of the plant, the procedure com-
prising following steps:
- activating the conditioning unit (2) such as to
generate an air flow to be diffused internally of
the transport channels (13) and the diffusers (4);
- detecting, via the sensor (22), the pressure or
flow generated internally of the plant;
- moving automatically the flow interrupting ele-
ment (20) into an operating position comprised
between the first and the second operating con-
dition according to the detection of pressure or
flow made by the sensor (22) for regulating the
air flow internally of the plant, the step of moving
the flow interrupting element (20) being per-
formed in accordance with the pressure or flow
detection of the first portion (100) of the plant
directly in fluid connection with the at least an
air conditioning unit (2) in order to regulate the
air flow at the first portion (100) of the plant in-
terposed between the at least an air conditioning
unit (2) and the at least a flow interrupting ele-
ment (20), the sub-step of moving the flow inter-
rupting element (20) being a sub-step of auto-
matic movement by means of the actuator (25);
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- predisposing at least an optimal pressure or
an optimal range of values for bringing the con-
ditioning plant to a working level;
- regulating at least partial exclusion of one or
more diffuser elements (4) according to the pres-
sure detection made by the sensor (22) for bring-
ing to operating pressure of the plant to con-
verge towards the optimal pressure value or to-
wards the optimal range of values of pressure,
the step of regulating the exclusion comprising
a movement of a flow interrupting element (20)
from the first operating condition towards the
second operating condition in order to perform
a controlled variation of the diffusion of the air
in outlet from the diffuser element (4).

2. The procedure of the preceding claim, wherein the
sensor (22) is positioned at the first portion of the
plant (100) such as to detect a pressure or operating
flow of the first portion of the plant directly in fluid
connection with the at least an air conditioning unit
(2), the step of moving the flow interrupting element
(20) being performed in accordance with the pres-
sure or flow detection of the first portion (100) of the
plant directly in fluid connection with the at least an
air conditioning unit (2) in order to regulate the air
flow at the first portion (100) of the plant interposed
between the at least an air conditioning unit (2) and
the at least a flow interrupting element (20).

3. The procedure of any one of the preceding claims,
further comprising a step of selecting a desired value
of air flow per linear metre and moving the flow in-
terrupting element (20) into a position comprised be-
tween the first and the second operating condition
in accordance with the pressure or flow detection
performed by the sensor (22) in order to at least par-
tially exclude at least a diffuser element (4) and bring
the real value of the air flow per linear metre in the
first portion of the plant to values that are close to or
coincide with the desired air flow value per linear
metre.

4. The procedure of the preceding claim, wherein the
step of selecting the desired air flow value per linear
metre comprises a sub-step of determining a desired
value of air flow per linear metre in setting up oper-
ating conditions of the plant when using the heating
plant of an environment, for example during a winter
season, and/or a sub-step of determining a desired
value of air flow per linear metre according to a de-
sign project in order not to generate ground currents
and to obtain a diffusion of air by inductive effect,
and/or a sub-step of determining a desired air flow
value per linear metre in operating conditions by
means of one or more excluded diffusers (4), main-
taining an air flow per linear metre according to the
design project which is such as not to generate

ground currents and to obtain a diffusion of the air
by inductive effect in the non-excluded first portion
of the plant and a further sub-step of selecting one
of the desired values.

5. The procedure of any one of the preceding claims,
further comprising a step of generating an increase
in air pressure to be diffused internally of the plant
with respect to the operating pressure, the pressure
increase being obtained by means of at least partial
exclusion of one or more diffuser elements (4), the
excluded diffuser elements (4) substantially not dif-
fusing, or only modestly diffusing air into the envi-
ronment with respect to normal functioning, the pres-
sure increase leading to a substantial increase of a
launch of the non-excluded diffusers (4), optionally
the increase of the launch of the non-excluded dif-
fusers (4) generating currents in proximity of the
ground in the environment to be conditioned and
moving the air present there.

6. The procedure of any one of the preceding claims,
wherein the plant comprises a predetermined
number of diffuser elements in the form of diffuser
channels (4a) provided with a plurality of perforations
(14) at a lateral surface (15), the plurality of perfora-
tions (14) being optionally facing at least in part
downwards in use conditions of the diffuser channel
(4a), the diffuser channel (4a) exhibiting a first end
(16) in direct fluid connection with the transport chan-
nel (13) and a closed second end (17), an at least
partial exclusion of one of more of the diffuser chan-
nels (4a) occurring by means of an at least partial
interruption of the fluid communication between the
transport channel (13) and a terminal portion (18) of
the diffuser channel (4a) defining the second portion
of the plant and located at the closed second end
(17), the air flow in the terminal portion (18) of the
diffuser channel (4a) experiencing a reduction fol-
lowing the at least partial interruption in communica-
tion with the transport channel (13).

7. The procedure of any one of the preceding claims,
wherein the plant comprises a predetermined
number of diffuser elements in a form of diffuser
channels (4a) provided with a plurality of perforations
(14) at a lateral surface (15) thereof, the plurality of
perforations (14) being optionally facing downwards
in use conditions of the diffuser channel (4a), the
diffuser channel (4a) exhibiting a first end (16) di-
rectly in fluid connection with the transport channel
(13) and a second end (17) directly in fluid connection
with a further transport channel (13), an at least par-
tial exclusion of one or more of the diffuser channels
(4a) occurring by means of at least partial interrup-
tion of the fluid communication between a central
portion (19) of the diffuser channel (4) defining the
second portion of the plant and interposed between
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the first and the second end (16, 17), the air flow in
the central portion (19) of the channel experiencing
a variation following the at least partial interruption
of communication with the transport channels (13).

8. The procedure of any one of the preceding claims
5, 6 or 7, wherein the plant comprises at least an
actuator (25) for moving the flow interrupting element
(25) between the first operating condition and the
second operating condition and vice versa, the sub-
step of moving the flow interrupting element (20) be-
ing a sub-step of automatic movement by means of
the actuator (25), and wherein the step of at least
partial exclusion comprises a sub-step of moving the
flow interrupting element (20) from the first operating
condition towards the second operating condition.

9. The procedure of the preceding claim, further com-
prising a control unit (CPU) suitable for receiving in
input the pressure or flow signal from the sensor (22)
and commanding movement of the actuator (25) in
order to regulate the air flow at the first portion (100)
of the plant and further comprising a memory con-
taining at least a desired pressure value and/or a
desired value of air flow per linear metre in the first
portion of the plant and wherein the control unit
(CPU) commands the movement of the actuator for
regulating the air flow at the first portion of the plant
according to the value received by the sensor (22)
and the desired value of air flow per linear metre, in
particular the desired value of air flow per linear me-
tre being associated to a corresponding predeter-
mined pressure value, the control unit (CPU) moving
the flow interrupting element (20) between the first
operating condition and the second operating con-
dition or vice versa in order to determine, internally
of the first portion of the plant, a real pressure vari-
ation detected or a real flow detected by the sensor
(22) and to bring the value of real pressure detected
or real flow detected to the predetermined pressure
value to which the desired air flow per linear metre
is associated or to the desired air flow per linear me-
tre, the movement of the flow interrupting element
(20) enabling the control unit to regulate the air flow
at the first portion (100) of the plant.

10. The procedure of claims 3 or 4, wherein the flow
interrupting element (20) is interposed between an
initial portion (21) and the terminal portion (18) of the
diffuser channel (4a), the initial portion (21) being
defined by at least 40% of the overall volume of the
diffuser channel (4a) and in particular by at least
60%, the at least partial exclusion step leading to an
increase in the pressure in the initial portion (21) of
the diffuser channel (4a) and a corresponding in-
crease in the launch of air from the diffusion perfo-
rations (14) of the initial portion (21) of the diffuser
channel (4a).

11. An air conditioning plant comprising:

- at least an air conditioning unit (2) suitable for
generating a flow of air;
- a plurality of diffuser elements (4) for diffusing
the conditioned air into the environment, a pre-
determined number of diffuser elements being
in the form of diffuser channels (4a) provided
with a plurality of perforations (14) at a lateral
surface (15);
- at least a transport channel (13) for transferring
the air to be diffused from the conditioning unit
(2) to the diffuser elements (4);
- at least a flow interrupting element (20), mobile
between a first operating condition in which it
enables fluid passage towards the diffuser ele-
ments (4) and a second operating condition in
which it substantially intercepts the air, reducing,
with respect to the first operating condition, the
air passage towards at least one of the diffuser
elements (4), the flow interrupting element (20)
being interposed between a first portion (100)
of the plant directly in fluid connection with the
at least an air conditioning unit (2) and a second
portion (200) of the plant and intercepting the air
flow coming from the at least an air conditioning
unit (2) and directed towards the second portion
(200) of the plant;
- at least a sensor (22) of pressure or flow for
detecting a pressure or an operating flow inter-
nal of the plant, wherein the sensor (22) is po-
sitioned at the first portion (100) of the plant such
as to detect a pressure or operating flow of the
first portion of the plant directly in fluid connec-
tion with the at least an air conditioning unit (2);
- at least an actuator (25) for moving the flow
interrupting element (25) between the first op-
erating condition and the second operating con-
dition and vice versa;
- a control unit (CPU) suitable for receiving in
input the pressure of flow signal from the sensor
(22) and commanding movement of the actuator
(25) in order to regulate the air flow at the first
portion (100) of the plant, wherein:
- the conditioning unit (2) is configured such as
to be activated such as to generate an air flow
to be diffused internally of the transport channels
(13) and the diffusers (4);
- the sensor (22) is configured such as to detect
the pressure or flow generated internally of the
plant;
- the flow interrupting element (20) is configured
such as to be moved automatically into an op-
erating position comprised between the first and
the second operating condition according to the
detection of pressure or flow made by the sensor
(22) for regulating the air flow internally of the
plant, the movement of the flow interrupting el-
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ement (20) being performed in accordance with
the pressure or flow detection of the first portion
(100) of the plant directly in fluid connection with
the at least an air conditioning unit (2) in order
to regulate the air flow at the first portion (100)
of the plant interposed between the at least an
air conditioning unit (2) and the at least a flow
interrupting element (20), the movement of the
flow interrupting element (20) being an automat-
ic movement by means of the actuator (25) and
- the control unit (CPU) is configured such as to
predispose at least an optimal pressure or an
optimal range of values for bringing the condi-
tioning plant to a working level and such as to
regulate at least partial exclusion of one or more
diffuser elements (4) according to the pressure
detection made by the sensor (22) for bringing
to operating pressure of the plant to converge
towards the optimal pressure value or towards
the optimal range of values of pressure, the reg-
ulation of the exclusion comprising a movement
of a flow interrupting element (20) from the first
operating condition towards the second operat-
ing condition in order to perform a controlled var-
iation of the diffusion of the air in outlet from the
diffuser element (4).

Patentansprüche

1. Verfahren zum Regulieren einer Luftströmung in ei-
ner Klimaanlage, wobei die Anlage aufweist:

- zumindest eine Klimaanlageneinheit (2), die
zum Erzeugen einer Luftströmung geeignet ist;
- eine Mehrzahl von Verteilerelementen (4) zum
Verteilen der klimatisierten Luft in die Umge-
bung, wobei eine vorbestimmte Anzahl von Ver-
teilerelementen die Form von Verteilerkanälen
(4a) hat, die an einer Seitenfläche (15) mit einer
Mehrzahl von Perforationen (14) versehen sind;
- zumindest einen Transportkanal (13) zum
Überführen der von der Klimaanlageneinheit (2)
zu verteilenden Luft zu den Verteilerelementen
(4);
- zumindest ein Strömungsunterbrechungsele-
ment (20), das beweglich ist zwischen einem
ersten Betriebszustand, in dem es einen Fluid-
durchtritt zu den Diffusorelementen (4) ermög-
licht, und einem zweiten Betriebszustand, in
dem es den Luftdurchtritt der Luft, in Bezug auf
den ersten Betriebszustand reduzierend, zu zu-
mindest einem der Verteilerelemente (4) unter-
bricht, wobei das Strömungsunterbrechungse-
lement (20) zwischen einem ersten Abschnitt
(100) der Anlage direkt in Fluidverbindung mit
der zumindest einen Klimaanlageneinheit (2)
und einem zweiten Abschnitt (200) der Anlage

angeordnet ist, und eine Luftströmung, die von
der zumindest einen Klimaanlaageneinheit (2)
kommt und zu dem zweiten Abschnitt (200) der
Anlage gerichtet ist, unterbricht;
- zumindest ein Druck- oder Strömungssensor
(22) zum Detektieren eines Drucks oder einer
Betriebsströmung innerhalb der Anlage, wobei
der Sensor (22) an dem ersten Abschnitt (100)
der Anlage angeordnet ist, um einen Druck oder
eine Betriebsströmung des ersten Abschnitts
der Anlage direkt in Fluidverbindung der zumin-
dest einen Klimaanlageneinheit (2) zu detektie-
ren;
- zumindest einen Aktuator (25) zum Bewegen
des Strömungsunterbrechungselements (25)
zwischen dem ersten Betriebszustand und dem
zweiten Betriebszustand und umgekehrt;
- eine Steuereinheit (CPU), die geeignet ist, um
im Eingang den Druck des Strömungssignals
von dem Sensor (22) zu empfangen und eine
Bewegung des Aktuators (25) befehlen, um die
Luftströmung an dem ersten Abschnitt (100) der
Anlage zu regulieren,
wobei das Verfahren die folgenden Schritte auf-
weist:
- Aktivieren der Klimaanlageneinheit (2), um ei-
ne Luftströmung zu erzeugen, die innerhalb der
Transportkanäle (13) und der Verteiler (4) zu
verteilen ist;
- Detektieren, über den Sensor (22), des oder
der innerhalb der Anlage erzeugten Drucks oder
Strömung;
- automatisches Bewegen des Strömungsunter-
brechungselements (20) in eine Betriebspositi-
on, die zwischen dem ersten und dem zweiten
Betriebszustand liegt, gemäß der Detektion des
Drucks oder der Strömung durch den Sensor
(22) zum Regulieren der Luftströmung innerhalb
der Anlage, wobei der Schritt des Bewegens des
Strömungsunterbrechungselements (20) ge-
mäß der Druck- oder Strömungsdetektion ge-
mäß des ersten Abschnitts (100) der Anlage di-
rekt in Fluidverbindung mit der zumindest einen
Klimaanlageneinheit (2) durchgeführt wird, um
die Luftströmung an dem ersten Abschnitt (100)
der Anlage zu regulieren, der zwischen der zu-
mindest einen Klimaanlageneinheit (2) und dem
zumindest einen Strömungsunterbrechungse-
lement eingefügt ist, wobei der Teilschritt der
Bewegung des Strömungsunterbrechungsele-
ments (20) ein Teilschritt der automatischen Be-
wegung mittels des Aktuators (25) ist;
- Prädisponieren von zumindest einem optima-
len Druck oder einem optimalen Bereich von
Werten, um die Klimaanlage auf Arbeitsniveau
zu bringen;
- Regulieren von zumindest dem partiellen Aus-
schluss von einem oder mehreren Verteilerele-
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menten (4) gemäß der vom Sensor (22) durch-
geführten Druckdetektion, um auf Arbeitsdruck
der Anlage zu bringen, um zu dem optimalen
Druckwert oder dem optimalen Bereich von
Druckwerten hin zu konvergieren, wobei der
Schritt des Regulierens vom Ausschluss eine
Bewegung eines Strömungsunterbrechungse-
lements (20) vom ersten Betriebszustand zum
zweiten Betriebszustand aufweist, um eine ge-
steuerte Veränderung der Luftverteilung im Aus-
lass von dem Verteilerelement (4) durchzufüh-
ren.

2. Das Verfahren vom vorhergehenden Anspruch, wo-
bei der Sensor (22) an dem ersten Abschnitt der An-
lage (100) angeordnet ist, um einen Druck oder eine
Betriebsströmung des ersten Abschnitts der Anlage
direkt in Fluidverbindung mit der zumindest einen
Klimaanlageneinheit (2) zu detektieren, wobei der
Schritt des Bewegens des Strömungsunterbre-
chungselements (20) gemäß der Druck- oder Strö-
mungsdetektion des ersten Abschnitts (100) der An-
lage direkt in Fluidverbindung mit der zumindest ei-
nen Klimaanlageneinheit (2) durchgeführt wird, um
die Luftströmung am ersten Abschnitt (100) der An-
lage zu regulieren, der zwischen der zumindest ei-
nen Klimaanlageneinheit (2) und dem zumindest ei-
nen Strömungsunterbrechungselement (20) einge-
fügt ist.

3. Das Verfahren von einem der vorhergehenden An-
sprüche, das ferner einen Schritt aufweist, einen ge-
wünschten Wert der Luftströmung pro linearem Maß
zu wählen und das Strömungsunterbrechungsele-
ment (20) in eine Position zu bewegen, die zwischen
dem ersten und dem zweiten Betriebszustand liegt,
gemäß der Druckregulierungsdetektion, die vom
Sensor (22) durchgeführt wird, um zumindest ein
Verteilerelement (4) zumindest teilweise auszu-
schließen und den realen Wert der Luftströmung pro
linearem Maß in dem ersten Abschnitt der Anlage
auf Werte zu bringen, die dem gewünschten Luft-
strömungswert pro linearem Maß angenähert sind
oder damit übereinstimmen.

4. Das Verfahren des vorhergehenden Anspruchs, wo-
bei der Schritt des Wählens des gewünschten Luft-
strömungswerts pro linearem Maß einen Teilschritt
zur Bestimmung eines gewünschten Werts der Luft-
strömung pro linearem Maß beim Einstellen von Be-
triebszuständen der Anlage aufweist, wenn die An-
lage zum Heizen einer Umgebung verwendet wird,
z.B. während einer Wintersaison, und/oder ein Teil-
schritt zum Bestimmen eines gewünschten Werts
der Luftströmung pro linearem Maß gemäß einem
Designprojekt, um eine Bodenströme zu erzeugen
und eine Verteilung der Luft durch einen induktiven
Effekt zu erhalten, und/oder einen Teilschritt der Be-

stimmung eines gewünschten Strömungswerts pro
linearem Maß unter Betriebedingungen mittels ei-
nem oder mehreren ausgeschlossenen Verteilern
(4), Beibehalten einer Luftströmung pro linearem
Maß gemäß dem Designprojekt, die so ist, um eine
Bodenströmung zu erzeugen und um eine Vertei-
lung der Luft durch induktiven Effekt durch den nicht-
ausgeschlossenen ersten Abschnitt der Anlage zu
erzeugen, sowie einen weiteren Teilschritt zum Aus-
wählen von einem der gewünschten Werte.

5. Das Verfahren von einem der vorhergehenden An-
sprüche, das ferner einen Schritt aufweist, einen An-
stieg im Luftdruck zur Verteilung innerhalb der An-
lage in Bezug auf den Betriebsdruck zu erzeugen,
wobei der Druckanstieg mittels zumindest partiellem
Ausschluss von einem oder mehreren Verteilerele-
menten (4) erhalten wird, wobei die ausgeschlosse-
nen Verteilerelemente (4) im Wesentlichen nicht ver-
teilen, oder, nur, in Bezug auf normale Funktion, Luft
mäßig in die Umgebung verteilen, wobei der
Druckanstieg zu einem wesentlichen Anstieg der
Ausgabe von den nicht-ausgeschlossenen Vertei-
lern (4) führt, wobei optional der Anstieg der Ausga-
be von den nicht-ausgeschlossenen Verteilern (4) in
der Nähe vom Boden der zu klimatisierenden Um-
gebung Strömungen erzeugt und dort vorhandene
Luft bewegt.

6. Das Verfahren von einem der vorhergehenden An-
sprüche, wobei die Anlage eine vorbestimmte An-
zahl von Verteilerelementen in Form von Verteiler-
kanälen (4a) aufweist, die an einer Seitenfläche (15)
mit einer Mehrzahl von Perforationen (14) versehen
sind, wobei die Mehrzahl von Perforationen (14), un-
ter Betriebsbedingungen des Verteilerkanals (4a),
optional zumindest teilweise abwärts zu weisen, wo-
bei der Verteilerkanal (4) ein erstes Ende (16) in di-
rekter Fluidverbindung mit dem Transportkanal (13)
und ein geschlossenes zweites Ende (17) aufweist,
wobei ein zumindest teilweiser Ausschluss von ei-
nem oder mehreren der Verteilerkanäle (4a) mittels
zumindest teilweiser Unterbrechung der Fluidver-
bindung zwischen dem Transportkanal (13) und ei-
nem Endabschnitt (18) des Verteilerkanals (4a) er-
folgt, der den zweiten Abschnitt der Anlage definiert
und am geschlossenen zweiten Ende (17) angeord-
net ist, wobei die Luftströmung in den Endabschnitt
(18) des Verteilerkanals (4a), der zumindest teilwei-
sen Unterbrechung der Verbindung mit dem Trans-
portkanal (13) folgend, einer Reduktion unterliegt.

7. Das Verfahren von einem der vorhergehenden An-
sprüche, wobei die Anlage eine vorbestimmte An-
zahl von Verteilerelementen in Form von Verteiler-
kanälen (4a) aufweist, die mit an ihrer Seitenfläche
(15) mit einer Mehrzahl von Perforationen versehen
sind, wobei die Mehrzahl von Perforationen (14), un-

31 32 



EP 2 557 368 B2

18

5

10

15

20

25

30

35

40

45

50

55

ter Gebrauchsbedingungen des Diffusorkanals (4a),
optional nach unten weisen, wobei der Verteilerka-
nal (4a) ein erstes Ende (16) in direkter Fluidverbin-
dung mit dem Transportkanal (13) und ein zweites
Ende (17) in direkter Fluidverbindung mit einem wei-
teren Transportkanal (13) aufweist, wobei ein zumin-
dest teilweiser Ausschluss von einem oder mehre-
ren Verteilerkanälen (4a) mittels zumindest teilwei-
ser Unterbrechung der Fluidverbindung zwischen ei-
nem mittleren Abschnitt (19a) des Verteilerkanals (4)
erfolgt, der den zweiten Abschnitt der Anlage defi-
niert und zwischen dem ersten und dem zweiten En-
de (16, 17) eingefügt ist, wobei die Luftströmung in
den mittleren Abschnitt (19) des Kanals, der zumin-
dest teilweisen Unterbrechung der Verbindung mit
den Transportkanälen (13) folgend, einer Verände-
rung unterliegt.

8. Das Verfahren von einem der vorhergehenden An-
sprüche 5, 6, oder 7, wobei die Anlage zumindest
einen Aktuator (25) aufweist, um das Strömungsun-
terbrechungselement (25) zwischen dem ersten Be-
triebszustand und einem zweiten Betriebszustand
und umgekehrt zu bewegen, wobei der Teilschritt
des Bewegens des Strömungsunterbrechungsele-
ments (20) ein Teilschritt einer automatischen Be-
wegung mittels des Aktuators (25) ist, und wobei der
Schritt des zumindest teilweisen Ausschließens ei-
nen Teilschritt der Bewegung des Strömungsunter-
brechungselements (20) vom ersten Betriebszu-
stand zum zweiten Betriebszustand hin aufweist.

9. Das Verfahren des vorhergehenden Anspruchs, das
ferner eine Steuereinheit (CPU) aufweist, die dazu
geeignet ist, im Eingang das Druck- oder Strömungs-
signal von dem Sensor (22) zu empfangen und eine
Bewegung des Aktuators (25) zu befehlen, um die
Luftströmung an dem ersten Abschnitt (100) an der
Anlage zu regulieren, und die ferner einen Speicher
aufweist, der zumindest einen gewünschten Druck-
wert und/oder einen gewünschten Wert der Luftströ-
mung pro linearem Maß in dem ersten Abschnitt der
Anlage enthält, und wobei die Steuereinheit (CPU)
die Bewegung des Aktuators zum Regulieren der
Luftströmung an dem ersten Abschnitt der Anlage
gemäß dem vom Sensor (22) empfangenen Wert
und dem gewünschten Wert der Luftströmung pro
linearem Maß befiehlt, wobei insbesondere der ge-
wünschte Wert der Luftströmung pro linearem Maß
einem entsprechenden vorbestimmten Druckwert
zugeordnet ist, wobei die Steuereinheit (CPU) das
Strömungsunterbrechungselement (20) zwischen
dem ersten Betriebszustand und dem zweiten Be-
triebszustand oder umgekehrt bewegt, um, inner-
halb des ersten Abschnitts der Anlage eine vom Sen-
sor (22) detektierte reale Druckänderung oder de-
tektierte reale Strömung zu bestimmen, und um den
Wert des detektierten realen Drucks oder der detek-

tierten realen Strömung auf den vorbestimmten
Druckwert, dem die gewünschte Luftströmung pro
linearem Maß zugeordnet ist, oder auf die ge-
wünschte Luftströmung pro linearem Maß zu brin-
gen, wobei die Bewegung des Strömungsunterbre-
chungselements (20) erlaubt, dass die Steuereinheit
die Luftströmung im ersten Abschnitt (100) der An-
lage reguliert.

10. Das Verfahren der Ansprüche 3 oder 4, wobei das
Strömungsunterbrechungselement (20) zwischen
einem Anfangsabschnitt (21) und dem Endabschnitt
(18) des Verteilerkanals (4a) eingefügt ist, wobei der
Anfangsabschnitt (21) durch zumindest 40% des
Gesamtvolumens des Verteilerkanals (4a) definiert
ist, und insbesondere durch zumindest 60%, wobei
der zumindest teilweise Ausschlussschritt zu einem
Druckanstieg in dem Anfangsabschnitt (21) des Ver-
teilerkanals (4a) und zu einer entsprechenden Zu-
nahme der Luftausgabe von den Verteilerperforati-
onen (14) des Anfangsabschnitts (21) des Verteiler-
kanals (4a) führt.

11. Klimaanlage, welche aufweist:

- zumindest eine Klimaanlageneinheit (2), die
zum Erzeugen einer Luftströmung geeignet ist;
- eine Mehrzahl von Verteilerelementen (4) zum
Verteilen der klimatisierten Luft in die Umge-
bung, wobei eine vorbestimmte Anzahl von Ver-
teilerelementen die Form von Verteilerkanälen
(4a) hat, die an einer Seitenfläche (15) mit einer
Mehrzahl von Perforationen (14) versehen sind;
- zumindest einen Transportkanal (13) zum
Überführen der von der Klimaanlageneinheit (2)
zu verteilenden Luft zu den Verteilerelementen
(4);
- zumindest ein Strömungsunterbrechungsele-
ment (20), das beweglich ist zwischen einem
ersten Betriebszustand, in dem es einen Fluid-
durchtritt zu den Diffusorelementen (4) ermög-
licht, und einem zweiten Betriebszustand, in
dem es den Luftdurchtritt der Luft, in Bezug auf
den ersten Betriebszustand reduzierend, zu zu-
mindest einem der Verteilerelemente (4) unter-
drückt, wobei das Strömungsunterbrechungse-
lement (20) zwischen einem ersten Abschnitt
(100) der Anlage direkt in Fluidverbindung mit
der zumindest einen Klimaanlageneinheit (2)
und einem zweiten Abschnitt (200) der Anlage
angeordnet ist und eine Luftströmung, die von
der zumindest einen Klimaanlageneinheit (2)
kommt und zu dem zweiten Abschnitt (200) der
Anlage gerichtet ist, unterbricht;
- zumindest ein Druck- oder Strömungssensor
(22) zum Detektieren eines Drucks oder einer
Betriebsströmung innerhalb der Anlage, wobei
der Sensor (22) an dem ersten Abschnitt (100)
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der Anlage angeordnet ist, um einen Druck oder
eine Betriebsströmung des ersten Abschnitts
der Anlage direkt in Fluidverbindung der zumin-
dest einen Klimaanlageneinheit (2) zu detektie-
ren;
- zumindest einen Aktuator (25) zum Bewegen
des Strömungsunterbrechungselements (25)
zwischen dem ersten Betriebszustand und dem
zweiten Betriebszustand und umgekehrt;
- eine Steuereinheit (CPU), die geeignet ist, um
im Eingang den Druck des Strömungssignals
von dem Sensor (22) zu empfangen und eine
Bewegung des Aktuators (25) befehlen, um die
Luftströmung an dem ersten Abschnitt (100) der
Anlage zu regulieren,
wobei
- Klimaanlageneinheit (2) konfiguriert ist, um ak-
tiviert zu werden, um eine Luftströmung zu er-
zeugen, die innerhalb der Transportkanäle (13)
und der Verteiler (4) zu verteilen ist;
- der Sensor (22) konfiguriert ist, um den oder
die innerhalb der Anlage erzeugten Druck oder
Strömung zu detektieren;
- das Strömungsunterbrechungselement (20)
konfiguriert ist, um gemäß der Detektion des
Drucks oder der Strömung durch den Sensor
(22) automatisch in eine Betriebsstellung, die
zwischen dem ersten und dem zweiten Be-
triebszustand liegt, bewegt zu werden, um die
Luftströmung innerhalb der Anlage zu regulie-
ren, wobei die Bewegung des Strömungsunter-
brechungselements (20) gemäß der Druck-
oder Strömungsdetektion des ersten Abschnitts
(100) der Anlage direkt in Fluidverbindung mit
zumindest einer Klimaanlageneinheit (2) durch-
geführt wird, um die Luftströmung am ersten Ab-
schnitt (100) der Anlage zu regulieren, der zwi-
schen der zumindest einen Klimaanlagenein-
heit (2) und dem zumindest einen Strömungs-
unterbrechungselement (20) eingefügt ist, wo-
bei die Bewegung des Strömungsunterbre-
chungselements (20) eine automatische Bewe-
gung mittels des Aktuators (25) ist; und
- die Steuereinheit (CPU) konfiguriert ist, um zu-
mindest einen optimalen Druck oder einen op-
timalen Wertebereich zu prädisponieren, um die
Klimaanlage auf Arbeitsniveau zu bringen, und
um einen zumindest teilweisen Ausschluss von
einem oder mehreren Verteilerelementen (4)
gemäß der vom Sensor (22) durchgeführten
Druckdetektion zu regulieren, um auf Arbeits-
druck der Anlage zu bringen, um zum optimalen
Druckwert hin oder zum optimalen Wertebe-
reich des Drucks hin zu konvergieren, wobei die
Regulierung des Ausschlusses die Bewegung
des Strömungsunterbrechungselements (20)
von dem ersten Betriebszustand zum zweiten
Betriebszustand aufweist, um eine gesteuerte

Veränderung der Luftverteilung im Auslass von
dem Verteilerelement (4) durchzuführen.

Revendications

1. Procédure de régulation d’un écoulement d’air dans
une installation de conditionnement d’air, l’installa-
tion comprenant :

- au moins une unité de conditionnement d’air
(2) convenant à la génération d’un écoulement
d’air;
- une pluralité d’éléments diffuseurs (4) pour dif-
fuser l’air conditionné dans l’environnement, un
nombre prédéterminé d’éléments diffuseurs se
présentant sous la forme de canaux diffuseurs
(4a) prévus avec une pluralité de perforations
(14) au niveau d’une surface latérale (15);
- au moins un canal de transport (13) pour trans-
férer l’air à diffuser depuis l’unité de condition-
nement (2) vers les éléments diffuseurs (4);
- au moins un élément d’interruption d’écoule-
ment (20), mobile entre une première condition
de fonctionnement dans laquelle il permet le
passage de fluide vers les éléments diffuseurs
(4) et une seconde condition de fonctionnement
dans laquelle il intercepte sensiblement l’air, ré-
duisant, par rapport à la première condition de
fonctionnement, le passage de l’air vers au
moins l’un des éléments diffuseurs (4), l’élément
d’interruption d’écoulement (20) étant interposé
entre une première partie (100) de l’installation
directement en connexion fluide avec la au
moins une unité de conditionnement d’air (2) et
une seconde partie (200) de l’installation et in-
terceptant l’écoulement d’air provenant de la au
moins une unité de conditionnement d’air (2) et
dirigé vers la seconde partie (200) de l’installa-
tion;
- au moins un détecteur (22) de pression ou
d’écoulement pour détecter une pression ou un
écoulement de fonctionnement interne de l’ins-
tallation, où le détecteur (22) est positionné au
niveau de la première partie (100) de l’installa-
tion afin de détecter une pression ou un écou-
lement de fonctionnement de la première partie
de l’installation directement en connexion fluide
avec la au moins une unité de conditionnement
d’air (2);
- au moins un actionneur (25) pour déplacer
l’élément d’interruption d’écoulement (25) entre
la première condition de fonctionnement et la
seconde condition de fonctionnement et vice
versa;
- une unité de commande (CPU) convenant à la
réception en entrée de la pression du signal
d’écoulement depuis le détecteur (22) et com-
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mandant le mouvement de l’actionneur (25) afin
de réguler l’écoulement d’air au niveau de la pre-
mière partie (100) de l’installation,
la procédure comprenant les étapes suivantes :
- activation de l’unité de conditionnement (2) afin
de générer un écoulement d’air à diffuser au
plan interne des canaux de transport (13) et des
diffuseurs (4);
- détection, via le détecteur (22), de la pression
ou de l’écoulement généré-e au plan interne à
l’installation;
- déplacement de manière automatique de l’élé-
ment d’interruption d’écoulement (20) dans une
position de fonctionnement comprise entre la
première et la seconde condition de fonctionne-
ment selon la détection de pression ou d’écou-
lement effectuée par le détecteur (22) pour ré-
guler l’écoulement d’air au plan interne à l’ins-
tallation, l’étape de déplacement de l’élément
d’interruption d’écoulement (20) étant exécutée
en fonction de la détection de pression ou
d’écoulement de la première partie (100) de
l’installation directement en connexion fluide
avec la au moins une unité de conditionnement
d’air (2) afin de réguler l’écoulement d’air au ni-
veau de la première partie (100) de l’installation
interposé entre la au moins une unité de condi-
tionnement d’air (2) et le au moins un élément
d’interruption d’écoulement (20), la sous-étape
de déplacement de l’élément d’interruption
d’écoulement (20) étant une sous-étape de
mouvement automatique à l’aide de l’actionneur
(25);
- prédisposition d’au moins une pression opti-
male ou une plage optimale de valeurs pour con-
duire l’installation de conditionnement jusqu’à
un niveau de service;
- régulation d’une exclusion au moins partielle
d’un ou plusieurs des éléments diffuseurs (4) en
fonction de la détection de pression effectuée
par le détecteur (22) pour conduire la pression
de fonctionnement de l’installation à converger
vers la valeur de pression optimale ou vers la
plage optimale de valeurs de pression, l’étape
de régulation de l’exclusion comprenant un
mouvement d’un élément d’interruption d’écou-
lement (20) depuis la première condition de
fonctionnement vers la seconde condition de
fonctionnement afin d’exécuter une variation
contrôlée de la diffusion de l’air dans l’orifice de
sortie depuis l’élément diffuseur (4).

2. Procédure selon la revendication précédente, dans
laquelle le détecteur (22) est positionné au niveau
de la première partie de l’installation (100) afin de
détecter une pression ou un écoulement de fonction-
nement de la première partie de l’installation direc-
tement en connexion fluide avec la au moins une

unité de conditionnement d’air (2), l’étape de dépla-
cement de l’élément d’interruption d’écoulement
(20) étant exécutée en fonction de la détection de
pression ou d’écoulement de la première partie (100)
de l’installation directement en connexion fluide avec
la au moins une unité de conditionnement d’air (2)
afin de réguler l’écoulement d’air au niveau de la
première partie (100) de l’installation interposé entre
la au moins une unité de conditionnement d’air (2)
et le au moins un élément d’interruption d’écoule-
ment (20).

3. Procédure selon l’une quelconque des revendica-
tions précédentes, comprenant en outre une étape
de sélection d’une valeur souhaitée d’écoulement
d’air par mètre linéaire et de déplacement de l’élé-
ment d’interruption d’écoulement (20) en une posi-
tion comprise entre la première et la seconde con-
dition de fonctionnement en fonction de la détection
de pression ou d’écoulement exécutée par le détec-
teur (22) afin d’exclure au moins partiellement au
moins un élément diffuseur (4) et porter la valeur
réelle de l’écoulement d’air par mètre linéaire dans
la première partie de l’installation vers les valeurs
qui sont proches de, ou qui coïncident avec, la valeur
souhaitée d’écoulement d’air par mètre linéaire.

4. Procédure selon la revendication précédente, dans
laquelle l’étape de sélection de la valeur souhaitée
d’écoulement d’air par mètre linéaire comprend une
sous-étape de détermination d’une valeur souhaitée
d’écoulement d’air par mètre linéaire en paramétrant
les conditions de fonctionnement de l’installation lors
de l’utilisation de l’installation de chauffage d’un en-
vironnement, par exemple durant une saison d’hiver,
et/ou une sous-étape de détermination d’une valeur
souhaitée d’écoulement d’air par mètre linéaire en
fonction d’un projet de conception afin de ne pas
générer de courants au sol et d’obtenir une diffusion
de l’air par effet inductif, et/ou une sous-étape de
détermination d’une valeur souhaitée d’écoulement
d’air par mètre linéaire dans les conditions de fonc-
tionnement à l’aide d’un ou plusieurs diffuseurs ex-
clus (4), maintenant un écoulement d’air par mètre
linéaire selon le projet de conception qui est tel qu’il
ne génère pas de courants au sol et pour obtenir une
diffusion de l’air par effet inductif dans la première
partie non exclue de l’installation et une sous-étape
supplémentaire de sélection de l’une des valeurs
souhaitées.

5. Procédure selon l’une quelconque des revendica-
tions précédentes, comprenant en outre une étape
de production d’une augmentation dans la pression
d’air à diffuser au plan interne de l’installation par
rapport à la pression de fonctionnement, l’augmen-
tation de pression étant obtenue à l’aide d’au moins
l’exclusion partielle d’un ou plusieurs éléments dif-
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fuseurs (4), les éléments diffuseurs exclus (4) ne dif-
fusant sensiblement pas, ou diffusant uniquement
modérément l’air dans l’environnement par rapport
au fonctionnement normal, l’augmentation de pres-
sion conduisant à une augmentation substantielle
d’un démarrage des diffuseurs non exclus (4), éven-
tuellement l’augmentation du démarrage des diffu-
seurs non exclus (4) générant des courants à proxi-
mité du sol dans l’environnement à conditionner et
déplaçant l’air y étant présent.

6. Procédure selon l’une quelconque des revendica-
tions précédentes, dans laquelle l’installation com-
prend un nombre prédéterminé d’éléments diffu-
seurs sous la forme de canaux diffuseurs (4a) prévus
avec une pluralité de perforations (14) au niveau
d’une surface latérale (15), la pluralité des perfora-
tions (14) faisant éventuellement face au moins en
partie vers le bas dans les conditions d’utilisation du
canal diffuseur (4a), le canal diffuseur (4a) faisant
preuve d’une première extrémité (16) en connexion
fluide directe avec le canal de transport (13) et une
seconde extrémité fermée (17), une exclusion au
moins partielle d’un ou plusieurs des canaux diffu-
seurs (4a) se produisant à l’aide d’une interruption
au moins partielle de la communication fluide entre
le canal de transport (13) et une partie terminale (18)
du canal diffuseur (4a) définissant la seconde partie
de l’installation et localisée au niveau de la seconde
extrémité fermée (17), l’écoulement d’air dans la par-
tie terminale (18) du canal diffuseur (4a) connaissant
une réduction suite à l’interruption au moins partielle
dans la communication avec le canal de transport
(13).

7. Procédure selon l’une quelconque des revendica-
tions précédentes, dans laquelle l’installation com-
prend un nombre prédéterminé d’éléments diffu-
seurs sous une forme de canaux diffuseurs (4a) pré-
vus avec une pluralité de perforations (14) au niveau
de leur surface latérale (15), la pluralité des perfo-
rations (14) faisant éventuellement face vers le bas
durant les conditions d’utilisation du canal diffuseur
(4a), le canal diffuseur (4a) faisant preuve d’une pre-
mière extrémité (16) directement en connexion fluide
avec le canal de transport (13) et une seconde ex-
trémité (17) directement en connexion fluide avec
un canal de transport supplémentaire (13), une ex-
clusion au moins partielle d’un ou plusieurs des ca-
naux diffuseurs (4a) se produisant à l’aide d’une in-
terruption au moins partielle de la communication
fluide entre une partie centrale (19) du canal diffu-
seur (4a) définissant la seconde partie de l’installa-
tion et interposée entre la première et la seconde
extrémité (16, 17), l’écoulement d’air dans la partie
centrale (19) du canal connaissant une variation sui-
te à l’interruption au moins partielle de la communi-
cation avec les canaux de transport (13).

8. Procédure selon l’une quelconque des revendica-
tions précédentes 5, 6 ou 7, dans laquelle l’installa-
tion comprend au moins un actionneur (25) pour dé-
placer l’élément d’interruption d’écoulement (25) en-
tre la première condition de fonctionnement et la se-
conde condition de fonctionnement et vice versa, la
sous-étape de déplacement de l’élément d’interrup-
tion d’écoulement (20) étant une sous-étape de mou-
vement automatique à l’aide de l’actionneur (25), et
où l’étape d’exclusion au moins partielle comprend
une sous-étape de déplacement de l’élément d’in-
terruption d’écoulement (20) depuis la première con-
dition de fonctionnement vers la seconde condition
de fonctionnement.

9. Procédure selon la revendication précédente, com-
prenant en outre une unité de commande (CPU) con-
venant à la réception en entrée de la pression ou
d’un signal d’écoulement depuis le détecteur (22) et
commandant le mouvement de l’actionneur (25) afin
de réguler l’écoulement d’air au niveau de la premiè-
re partie (100) de l’installation et comprenant en
outre une mémoire contenant au moins une valeur
de pression souhaitée et/ou une valeur souhaitée
d’écoulement d’air par mètre linéaire dans la premiè-
re partie de l’installation et où l’unité de commande
(CPU) commande le mouvement de l’actionneur
pour réguler l’écoulement d’air au niveau de la pre-
mière partie de l’installation en fonction de la valeur
reçue par le détecteur (22) et de la valeur souhaitée
de l’écoulement d’air par mètre linéaire, en particulier
de la valeur souhaitée de l’écoulement d’air par mè-
tre linéaire qui est associée à une valeur de pression
prédéterminée correspondante, l’unité de comman-
de (CPU) déplaçant l’élément d’interruption d’écou-
lement (20) entre la première condition de fonction-
nement et la seconde condition de fonctionnement
ou vice versa afin de déterminer, au plan interne de
la première partie de l’installation, une variation réel-
le de pression détectée ou un écoulement réel dé-
tecté par le détecteur (22) et pour conduire la valeur
de la pression réelle détectée ou de l’écoulement
réel détecté vers la valeur de pression prédétermi-
née à laquelle l’écoulement d’air souhaité par mètre
linéaire est associé ou vers l’écoulement d’air sou-
haité par mètre linéaire, le mouvement de l’élément
d’interruption d’écoulement (20) permettant à l’unité
de commande de réguler l’écoulement d’air au ni-
veau de la première partie (100) de l’installation.

10. Procédure selon les revendications 3 ou 4, dans la-
quelle l’élément d’interruption d’écoulement (20) est
interposé entre une partie initiale (21) et la partie
terminale (18) du canal diffuseur (4a), la partie initiale
(21) étant définie par au moins 40 % du volume glo-
bal du canal diffuseur (4a) et en particulier par au
moins 60 %, de l’étape d’exclusion au moins partielle
conduisant à une augmentation de pression dans la
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partie initiale (21) du canal diffuseur (4a) et à une
augmentation correspondante dans l’envoi de l’air
depuis les perforations de diffusion (14) de la partie
initiale (21) du canal diffuseur (4a).

11. Installation de conditionnement d’air comprenant :

- au moins une unité de conditionnement d’air
(2) convenant à la génération d’un écoulement
d’air;
- une pluralité d’éléments diffuseurs (4) pour dif-
fuser l’air conditionné dans l’environnement, un
nombre prédéterminé d’éléments diffuseurs se
présentant sous la forme de canaux diffuseurs
(4a) prévus avec une pluralité de perforations
(14) au niveau d’une surface latérale (15);
- au moins un canal de transport (13) pour trans-
férer l’air à diffuser depuis l’unité de condition-
nement (2) vers les éléments diffuseurs (4);
- au moins un élément d’interruption d’écoule-
ment (20), mobile entre une première condition
de fonctionnement dans laquelle il permet le
passage de fluide vers les éléments diffuseurs
(4) et une seconde condition de fonctionnement
dans laquelle il intercepte sensiblement l’air, ré-
duisant, par rapport à la première condition de
fonctionnement, le passage de l’air vers au
moins l’un des éléments diffuseurs (4), l’élément
d’interruption d’écoulement (20) étant interposé
entre une première partie (100) de l’installation
directement en connexion fluide avec la au
moins une unité de conditionnement d’air (2) et
une seconde partie (200) de l’installation et in-
terceptant l’écoulement d’air provenant de la au
moins une unité de conditionnement d’air (2) et
dirigé vers la seconde partie (200) de l’installa-
tion;
- au moins un détecteur (22) de pression ou
d’écoulement pour détecter une pression ou un
écoulement de fonctionnement interne de l’ins-
tallation, où le détecteur (22) est positionné au
niveau de la première partie (100) de l’installa-
tion afin de détecter une pression ou un écou-
lement de fonctionnement de la première partie
de l’installation directement en connexion fluide
avec la au moins une unité de conditionnement
d’air (2);
- au moins un actionneur (25) pour déplacer
l’élément d’interruption d’écoulement (25) entre
la première condition de fonctionnement et la
seconde condition de fonctionnement et vice
versa;
- une unité de commande (CPU) convenant à la
réception en entrée de la pression du signal
d’écoulement depuis le détecteur (22) et com-
mandant le mouvement de l’actionneur (25) afin
de réguler l’écoulement d’air au niveau de la pre-
mière partie (100) de l’installation,

où
- l’unité de conditionnement (2) est configurée
afin d’être activée de sorte à générer un écou-
lement d’air à diffuser au plan interne des ca-
naux de transport (13) et des diffuseurs (4);
- le détecteur (22) est configuré afin de détecter
la pression ou l’écoulement généré-e au plan
interne de l’installation;
- l’élément d’interruption d’écoulement (20) est
configuré afin d’être déplacé automatiquement
dans une position de fonctionnement comprise
entre la première et la seconde condition de
fonctionnement en fonction de la détection de
la pression ou de l’écoulement effectuée par le
détecteur (22) pour réguler l’écoulement d’air au
plan interne de l’installation, le mouvement de
l’élément d’interruption d’écoulement (20) étant
exécuté en fonction de la détection de pression
ou d’écoulement de la première partie (100) de
l’installation directement en connexion fluide
avec la au moins une unité de conditionnement
d’air (2) afin de réguler l’écoulement d’air au ni-
veau de la première partie (100) de l’installation
interposé entre la au moins une unité de condi-
tionnement d’air (2) et le au moins un élément
d’interruption d’écoulement (20), le mouvement
de l’élément d’interruption d’écoulement (20)
étant un mouvement automatique à l’aide de
l’actionneur (25) et
- l’unité de commande (CPU) est configurée afin
de prédisposer au moins une pression optimale
ou une plage optimale de valeurs pour porter
l’installation de conditionnement vers un niveau
de fonctionnement et afin de réguler l’exclusion
au moins partielle du un ou plusieurs éléments
diffuseurs (4) en fonction de la détection de pres-
sion effectuée par le détecteur (22) pour con-
duire la pression de fonctionnement de l’instal-
lation à converger vers la valeur de pression op-
timale ou vers la plage optimale de valeurs de
pression, la régulation de l’exclusion compre-
nant un mouvement de l’élément d’interruption
d’écoulement (20) depuis la première condition
de fonctionnement vers la seconde condition de
fonctionnement afin d’exécuter une variation
contrôlée de la diffusion de l’air dans l’orifice de
sortie depuis l’élément diffuseur (4).

41 42 



EP 2 557 368 B2

23



EP 2 557 368 B2

24



EP 2 557 368 B2

25



EP 2 557 368 B2

26



EP 2 557 368 B2

27



EP 2 557 368 B2

28



EP 2 557 368 B2

29



EP 2 557 368 B2

30



EP 2 557 368 B2

31



EP 2 557 368 B2

32



EP 2 557 368 B2

33



EP 2 557 368 B2

34



EP 2 557 368 B2

35



EP 2 557 368 B2

36



EP 2 557 368 B2

37



EP 2 557 368 B2

38



EP 2 557 368 B2

39



EP 2 557 368 B2

40



EP 2 557 368 B2

41



EP 2 557 368 B2

42



EP 2 557 368 B2

43



EP 2 557 368 B2

44

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• EP 224402 A [0007] • US 2003064676 A [0009]


	bibliography
	description
	claims
	drawings
	cited references

