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Description

[0001] The present invention relates to an air-convey-
ing and distributing channel.

[0002] It is known that, for the purpose of ensuring an
appropriate conditioning and ventilation in environ-
ments intended for civil use, industrial use or still other
applications, thermal-ventilation plants are presently
employed which are comprised of channels or ducts
capable of distributing predetermined amounts of air
optionally previously processed from a thermal point of
view, following a given logic.

[0003] More specifically, according to a first type of
thermal-ventilation plants presently in use, employment
of rigid channels usually made of metal material which
are disposed at the ceiling of the environment to be con-
ditioned is provided, which channels extend along pre-
determined paths in order to ensure the best operating
efficiency.

[0004] Metal ducts at a side surface thereof are pro-
vided with openings for discharge of the air they convey
and along their longitudinal extension they have a sub-
stantially constant section over pieces of predetermined
length suitably connected with each other.

[0005] While metal channels briefly described above
are widely employed in many applications, they however
have many drawbacks both from an operating point of
view and from a manufacturing and installation point of
view.

[0006] It is actually to note that metal-made distribut-
ing ducts or channels are very expensive and of great
weight so that employment of very strong support
means is required, which will contribute to increase
weight of same and the setting-up costs for the overall
structure.

[0007] From an operating point of view it is also to
point out that metal ducts must necessarily process air
at relatively low velocities in order to avoid problems
connected with high losses of head and also, in particu-
lar at the air discharge openings, problems of the
acoustic type because if air passes through said open-
ings at a very high exit velocity, a maddening noise
would occur as a result of vibrations of the metal sheet
at said discharge openings.

[0008] It is also to note, still from an operating point of
view, that while channels of metal material, if conven-
iently sized, succeed in ensuring distribution of the
desired air amounts to an environment, they hardly suc-
ceed in avoiding thermal-stratification phenomena that,
in conclusion, greatly limit the operating efficiency of the
whole conditioning plant.

[0009] In order to solve the above mentioned draw-
backs at least partly, air-conveying and distributing
ducts made of a flexible material, a material of a textile
nature for example, have been widely spread on the
market in the past, which ducts were capable of combin-
ing a reduced production cost and a great lightness with
a good operating liability.
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[0010] In particular, channels of deformable material
can ensure a greater amount of processed air per unit
time, their section being the same, because the materi-
als used to make them are intrinsically capable of
absorbing vibrations, due in particular to the deformable
character characterizing them, thereby solving prob-
lems of the acoustic type at the air-distribution holes
provided in the channel wall.

[0011] From a construction point of view, the above
described channels are usually of cylindrical conforma-
tion and have one open end or delivery end which is put
into fluid communication with the conditioning plant with
which the channel is associated, and a second end
which is terminally closed.

[0012] In afirst typology of flexible channels, employ-
ment of flexible porous materials contemplating the
presence or not of random openings is provided, as far
as conditioning with cold air is concerned. As a matter
of fact, since these channels are unable to direct the
outgoing flow, they cannot solve stratification problems.
They apply in the agroindustrial and pharmaceutical
fields (where the bacterial-proliferation problem is felt),
due to the fact that they can be easily washed and dis-
infected.

[0013] There is a second typology of channels made
of textile material or other flexible material and consist-
ing of channels provided with perforations. These chan-
nels have proved to be efficient in reducing stratification
phenomena.

[0014] In fact, since a perforated deformable channel
can work with greatly higher air flow rates, the air jets at
high speed coming out of the perforations in this case
succeed in creating the so-called "induction phenom-
ena” that, in conclusion, have the effect of making mix-
ing between the air present in an environment and the
air coming out of the channel in question much more
efficient. It is in fact to note that by arranging holes of
appropriate size it is possible to cause air discharge at
high speed, which, close to the hole itself, gives rise to
a strong vacuum condition capable of calling back a
great amount of the surrounding air. This phenomenon
that, as said, is defined as an induction phenomenon,
clearly causes movement and mixing of important air
masses that, even in environments of great sizes or in
particular of great bulkiness in height, greatly contribute
to reduce and practically cancel thermal-stratification
problems.

[0015] Substantially, for the above reasons, channels
of deformable material are taking an increasingly more
important role within the field of thermal-ventilation
plants.

[0016] While the above described ducts have impor-
tant qualities and a very efficient operating behaviour,
they however also have some drawbacks.

[0017] In particular, it is to point out that the operating
efficiency of the channels of known type is not constant
over their longitudinal extension. This is due to the fact
that the flow rate entering the delivery end decreases as
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it moves on along the channel, due to the distribution
perforations present in the side wall of said channel. ltis
therefore apparent that the fluid-movement conditions
existing within the channel, in particular in terms of flow
velocity, are adversely affected to a great extent by this
factor so that there is a varying air distribution through
the delivery holes along the longitudinal extension of the
channel.

[0018] ltis also important to note that, as already said,
the second end of the last-mentioned deformable chan-
nels is terminally closed. Obviously this gives rise to a
strong static-pressure condition at the end region of the
channel, which will undoubtedly contribute to increase
the behavioural differences along the channel itself.
[0019] With reference then to the channel-installation
and starting steps, it is to point out that the presence of
a second closed end obliges workers assigned to this
task to inflate the channel in a progressive manner dur-
ing relatively long execution times, in order to avoid
excessive waving or oscillations of the channel capable
of impairing the structural integrity of said channel or of
its support means.

[0020] Under this situation, the present invention aims
at substantially solving all the above mentioned draw-
backs.

[0021] In particular, it is a fundamental object of the
invention to make an air-conveying and distributing
channel that is capable of ensuring an operating effi-
ciency never reached until now and in particular capable
of automatically adapting itself to the progressive flow-
rate modifications along the channel length, due to the
discharge of air from the side holes, thereby ensuring a
fluid-movement condition, in terms of speed, which is as
much as possible uniform along the longitudinal exten-
sion of the channel itself.

[0022] Itis a further object of the invention to make a
channel of greater structural strength, less bulkiness in
space and easier installation.

[0023] The foregoing and further objects that will
become more apparent in the progress of the present
description are substantially achieved by an air-convey-
ing and distributing channel as disclosed in the
appended claims.

[0024] Further features and advantages will be best
understood from the detailed description of some pre-
ferred but nonexclusive embodiments of an air-convey-
ing and distributing channel in accordance with the
present description. This description will be given here-
inafter with reference to the accompanying drawings,
taken by way of non-limiting example, in which:

- Fig. 1 is a partly exploded perspective view of a
channel in accordance with the present invention;

- Fig. 1a shows the support means operatively asso-
ciated with the channel seen in Fig. 1, to an
enlarged scale;

- Figs. 2, 3 and 4 show some alternative embodi-
ments of a channel in accordance with the inven-

10

15

20

25

30

35

40

45

50

55

tion, still in a perspective view similar to Fig. 1;

- Figs. 2a, 3a and 4a show the support means relat-
ing to Figs. 2, 3 and 4 respectively, to an enlarged
scale;

- Figs. 5 to 9 show different types of shapes in trans-
verse section that a channel in accordance with the
invention can take, depending on requirements,
and the corresponding different types of support
means;

- Fig. 10 is a diagrammatic side view of a channel in
accordance with the invention, provided with con-
densate-collecting means;

- Fig. 11 is a front view relating to the channel in Fig.
10;

- Fig. 12 is a front view similar to Fig. 11, relating to
an alternative embodiment of the condensate-col-
lecting means.

[0025] With reference to the accompanying drawings,
an air-conveying and distributing channel in accordance
with the present invention has been generally identified
by reference numeral 1.

[0026] The conveying channel 1 comprises an elon-
gated body 2 of tubular conformation and flexible struc-
ture. The elongated body 2 has at least one end 2a for
air delivery as well as a second end 2b opposite to the
first end which is generally closed. Associated with the
elongated body 2 is support means, generally denoted
by 3, which is arranged to enable engagement of the
elongated body with a wall or a ceiling, for example.
[0027] In particular, depending on the transverse sec-
tional shape of the elongated body, support means 3 of
different conformation may be provided, as specifically
shown in Figs. 110 9.

[0028] Actually, it is to point out that the elongated
body 2 can have a transverse section either of circular
conformation (Figs. 5 and 6), semicircular conformation
(Fig. 8), in the form of a quarter of a circumference (Fig.
9), in the form of an arc of a circumference connected to
a straight line (Fig. 3), in the form of an arc of a circum-
ference connected to a curved line (Fig. 7), or of any
other conformation, depending on the operating
requirements that may occur each time.

[0029] The support means advantageously comprises
at least one guide rail or steel cable 4, at least one
engagement portion 5 emerging from the elongated
body and having a predetermined number of elongated
engagement holes 5a, and a plurality of carriages 6
which are each in engagement with at least a corre-
sponding one of said elongated holes 5a and also slida-
bly associated with said rail 4. More specifically, rail 4
normally consists of at least one section member defin-
ing slide tracks 7 in which the rolling elements 8 of each
carriage 6 engage. It is to note that, depending on the
conformations in transverse section of the elongated
body 2, employment either of a single rail 4 or of a pair
of rails set in place at symmetrically opposite positions,
or even of three rails as shown in Fig. 9, may be pro-
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vided.

[0030] As viewed from the accompanying drawings 1,
2, 3 and 4, the elongated body 2 is also provided with
air-delivery means generally identified by 9, which is
operatively associated with at least one side wall of the
elongated body to create a fluid communication
between chamber 10 at the inside of duct 2 and the
external environment, for the purpose of carrying out
the desired air distribution.

[0031] In more detail, the delivery means 9 advanta-
geously comprises a first and a second series of holes
11 and 12 homogeneously distributed along the side
wall of the elongated body 2.

[0032] Holes 11 of the first series have an air-passage
section of a lower area than the air-passage section of
the holes of the second series. In this way, the holes of
the first series are passed through by an air flow of high
speed and great turbulence.

[0033] These flows of high speed and turbulence cre-
ate a vacuum effect capable of calling back a great
amount of air from the regions surrounding holes 11. In
other words, the air coming out of holes 11 of the first
series creates a strong return effect of the surrounding
air, known as induction effect, causing a great amount of
air present in the external environment to be involved,
which air is therefore mixed in a very efficient manner.
Holes 12 of the second series, since they have a section
of greater area, are passed through by flows of greater
flow rate but at a greatly lower velocity, as compared
with that of flows passing through holes 11. The holes of
the second series are normally disposed close to those
of the first series, according to a varying arrangement
and geometry, depending on requirements. More gen-
erally, the holes of the second series are used to direct
and establish a throw for the flow coming out of the elon-
gated body 2.

[0034] According to a preferential solution shown in
the accompanying drawings, the holes of the first and
second series are distributed in respective rectilinear
lines disposed mutually in side by side relationship.
[0035] Itis to note that as an alternative solution to the
above description, provision may be made for delivery
means which, in place of the above described holes,
comprises porosities homogeneously distributed at
least on said side surface of the elongated body 2 or
distributed in a non-homogeneous manner depending
on the intended effect. These porosities can be easily
obtained by the use of an appropriate material having a
good transpiration capability in respect of air. In combi-
nation with, or in place of one of the above described
solutions, the delivery means may also be provided to
comprise a plurality of through openings disposed
mutually in side by side relationship and defining at
least one longitudinal grating that can extend along the
side wall of the elongated body 2. In some cases, two or
more longitudinal gratings conveniently disposed along
the side surface of the elongated body 2 may be also
provided.
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[0036] Itis apparent that all these solutions can oper-
ate individually or in combination with each other
depending on the operating requirements occurring
each time from a practical point of view.

[0037] In an original manner, in accordance with a fun-
damental aspect of the invention, it is to note that the
elongated body 2 preferably has a transverse section of
decreasing area away from the first end 2a. This type of
solution makes it possible to carry out that which is
defined by those skilled in the art as a "dynamic recov-
ery", i.e. the duct capability to substantially keep the
flow velocity constant along the longitudinal extension of
body 2, in spite of the fluid mass gradually coming out of
holes 11 and 12. Preferably, the transverse section will
be linearly decreasing so that the elongated body will
have a substantially frusto-conical conformation.

[0038] However, depending on the shape and distribu-
tion of holes 11 and 12, the transverse section may be
provided to decrease in a different manner from the one
described above.

[0039] From a construction point of view, it is to note
that the elongated body is made of a sheet material
comprising an inner layer, made of a fabric material for
example, and an outer covering layer, of an impermea-
ble material for example. More specifically, for making
the inner fabric layer synthetic fibres can be utilized
such as glass fibres and polyester yarns, while the cov-
ering layer may be made of PVC, silicone, polyurethane
or still other materials.

[0040] In general, merely as regards production, the
fabric layer will be covered with a covering layer prefer-
ably by coating.

[0041] As an alternative solution to the above, the
sheet may be also completely made of a plastic material
such sized as to ensure an appropriate strength and
good flexibility, and provided or not with porosities dis-
tributed in a more or less homogeneous manner,
depending on requirements.

[0042] Finally, from the point of view of installation, the
elongated body 2 will be arranged so that it extends
substantially horizontally or substantially vertically,
depending on the operating requirements and the avail-
able spaces, without any modification to the overall
structure of channel 1 being needed because, due to
the conformation of the elongated body and support
means 3, this channel adapts itself to any type of dispo-
sition very well.

[0043] It is to note that for particular applications
where work is carried out in an environment conditioned
to a high degree of humidity, which often happens in the
textile field in sheds housing spinning machines and the
like for example, the elongated body 2 can be provided
with a condensate-collecting element 13 which is dis-
posed below the elongated body itself (see Fig. 10). In
this case the elongated body will have one side 14 fac-
ing the collecting element that will slope from bottom to
top away from the first end 2a, whereas the opposite
side 15 is maintained in a horizontal position to enable
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an appropriate engagement with a ceiling, for example.
[0044] The collecting element 13 preferably extends
along the elongated body parallelly to said side 14 so
that it slopes from bottom to top as well, away from the
first end of the elongated body.

[0045] From a construction point of view, the collecting
element may be a section member of metal or plastic
material for example, coupled by fitting with a corre-
sponding projection 16 integral with the side wall of the
elongated body 2 or linked to one or more rails 4 by a
predetermined number of supporting belts 17.

[0046] Operation of a channel in accordance with the
invention described above mainly as regards structure,
is as follows.

[0047] Under operating conditions, after channel 1
has been set up, air is sent into the elongated body 2
through the first end 2a so that the channel passes from
a deflated condition shown in chain line in the illustrative
figures 5, 6, 7 and 8, to an inflated condition shown in
solid line.

[0048] It is to note that during this step, admission of
progressively increasing air deliveries is advisable in
order to avoid too many waving phenomena that could
impair the structural integrity of body 2.

[0049] Once a steady state has been reached, the air
passing through the body 2 is partly and progressively
discharged through holes 11 and 12 of the first and sec-
ond series. In particular, as already mentioned, holes of
the first series cause a strong induction effect so that a
great air mass is involved, whereas holes 12 of the sec-
ond series serve to direct the air collected from holes 11
and establish the distance said air is to be sent.

[0050] It is to note that, due to tapering or more gen-
erally to the progressive section reduction of body 2
away from the first end 2a, in spite of the air discharge
from holes 11 and 12, velocity at the inside of body 2 is
substantially constant, thereby ensuring a uniform
behaviour along the whole duct.

[0051] The invention achieves important advantages.
[0052] Firstof all, it is to point out that, due to its struc-
ture, channel 1 substantially solves all drawbacks typi-
cal of the prior art and, as already said, succeeds in
ensuring an excellent operating efficiency and behav-
ioural uniformity along the whole extension of body 2,
while at the same time, due to the presence of the first
and second holes, solving all thermal-stratification prob-
lems. In addition, it substantially ensures the absence of
problems connected with condensate formation due to
the presence of humidity in the air, since a very intense
dynamic condition exists around the side surface of the
elongated body 2.

[0053] In particular, with reference to humidity, it is to
note that the above is substantially true for any operat-
ing situation, except those cases involving operation in
humidity-saturated environments where obviously a
channel 1 provided with the condensate-collecting ele-
ment as illustrated in Figs. 10, 11 and 12 will be advan-
tageously used.
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[0054] It is also important to note that the particular
conformation of the channel in reference is advanta-
geous in the starting step before normal working condi-
tions have been reached because the progressive
section reduction ensures an important stiffness, the
materials being the same, and therefore practically min-
imum waving problems, which will result in easier set-
ting up. It is to point out that if the transverse section at
the second end 2b is reduced to such a point that a
body 2 of conical conformation is defined, the waving
effects due to creation of a condition of overpressure at
the end 2b will be reduced to a minimum.

[0055] It is also important to highlight that, due to the
particular channel conformation, there is a great saving
(even up to 50%) in the materials used for making it as
well as a better adaptability of the channel itself even to
relatively narrow spaces, given the reduced bulkiness
relative to channels of the traditional type, the proc-
essed air mass being the same.

[0056] It is then important to point out that the channel
in reference is advantageous also in its most specific
aspects.

[0057] Actually, the particular conformation of the sup-
port means 3 provided with rails 4 and carriages 6 is
economical from a construction point of view and very
efficient as regards operation so that the overall costs
are reduced and a strong structure, reliable in time, is
ensured.

[0058] In particular, it is to note that rails create a bet-
ter support and ensure a correct expansion of the chan-
nel body relative to supports using a steel cable.

[0059] Itis also to note that, if two or more rails 4 are
used, as shown in Figs. 6 to 9, the channel bulkiness is
very contained also under inflated conditions of the
elongated body 2.

[0060] In addition, if the elongated body is made of
two layers, a great strength and at the same time an
appropriate flexibility is ensured to the structure which,
obviously, is advantageous for a correct operation of the
channel.

[0061] With reference then to the above-mentioned
condensate-collecting element 13, it is to note that by
adopting an elongated body 2 of conical conformation
disposed as shown in Fig. 10, the obtained structure
while being very efficient from an operating point of
view, is still capable of operating in very reduced
spaces.

[0062] Finally, other aspects too are not to be forgot-
ten, such as the great lightness of the channel in refer-
ence which is surely reduced to a minimum, the
capacity of acoustic insulation of body 2 made of a fab-
ric material, the possibility of washing and repairing the
channel in question and the capability of same to be
applied to any type of already existing apparatus.
[0063] Obviously, many modifications and variations
can be made to the invention as conceived, all of them
falling within the scope of the inventive idea characteriz-
ing it.
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Claims

An air-conveying and distributing channel compris-
ing:

- an elongated body (2) of tubular conformation
and flexible structure having at least one end
(2a) for air delivery;

- support means (3) operatively associated with
said elongated body;

- air-delivery means (9) operatively associated
with at least one wall of said elongated body to
carry out distribution of said air towards an
external environment, characterized in that
said elongated body (2) has a transverse sec-
tion of a decreasing area away from said one
end.

A channel as claimed in claim 1, characterized in
that said elongated body (2) has a transverse sec-
tion linearly decreasing away from said one end,
and preferably has a substantially frusto-conical
conformation.

A channel as claimed in claim 1, characterized in
that said elongated body (2) is made of a sheet of
plastic material or, alternatively, of at least one inner
layer of fabric material and at least one covering
layer of an impermeable material externally applied
to said inner layer.

A channel as claimed in claim 1, characterized in
that said air-delivery means (9) comprises at least
one first series of holes (11) distributed along a wall
of said elongated body 82).

A channel as claimed in claim 1, characterized in
that said air-delivery means (9) comprises at least
one second series of holes (12) distributed along a
wall of the elongated body (2), in that the holes of
said first series have an air-passage section of a
lower area than the holes of said second series,
and in that preferably the holes of said first and said
second series are distributed following respective
rectilinear lines disposed mutually in side by side
relationship.

A channel as claimed in claim 1, characterized in
that said delivery means (9) comprises porosities
distributed at least over one side surface of said
elongated body.

A channel as claimed in claim 1, characterized in
that said delivery means (9) comprises a plurality of
through openings disposed mutually in side by side
relationship and defining at least one longitudinal
grating extending along at least one wall of said
elongated body.
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8.

10.

A channel as claimed in claim 1, characterized in
that said support means (3) comprises:

-  at least one guide rail or one steel guide cable
(4);

- at least one engagement portion (5) radially
emerging from a side wall of said elongated
body and defining a predetermined number of
elongated engagement holes (5a); and

- aplurality of carriages (6) each engaged with at
least one of said corresponding elongated
holes and slidably associated with said rail.

A channel as claimed in claim 1, characterized in
that operatively associated with said elongated
body (2) is a condensate-collecting element (13)
disposed under the elongated body itself.

A channel as claimed in claim 1, characterized in
that, under operating conditions, the elongated
body (2) extends substantially horizontally or sub-
stantially vertically.
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