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in each upright (14, 16). Both the uprights (14, 16) have
an inlet opening (30) to suck in an air flow from the pas-
sage (12), and an outlet opening (32) to allow the air flow
to exit, with the purpose of continuously generating a
double air blade barrier at the passage (12), which con-
sists of a pair of independent air flows at opposite areas
of the passage (12).
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Description

[0001] The presentinvention refers in general to portal
structures for industrial use, adapted to separate two ad-
jacent environments at different temperatures.

[0002] More particularly, the invention concerns a de-
vice for generating an air blade barrier between two en-
vironments in communication with each other through a
portal structure that defines a passage.

[0003] The reduction or elimination of the heat ex-
changes between two adjacent environments at different
temperatures, for example between a cold room and the
outer environment at a higher temperature, or between
a hot room and the colder outer environment, can be
obtained by using a barrier of the so-called "air blade"
type, essentially consisting of a continuous air flow that
passes in parallel through the surface of a communica-
tion passage defined by a portal structure, between the
two environments to be kept separated. The air flow of
the barrier, which usually moves along a single direction,
allows to prevent the air to pass from one environment
to the other, so as to limit the heat exchange between
the two environments and to facilitate the thermal insu-
lation thereof.

[0004] More particularly, the invention concerns a de-
vice for generating an air blade barrier of the type defined
in the preamble of appended claim 1.

[0005] A device for generating an air blade barrier of
the type defined above, is disclosed by GB-2397116-A1.
This document describes an industrial door having a pair
of closure members that can be folded like an accordion
in a position adjacent to a respective side upright of the
portal structure in the open condition, which are support-
ed in a laterally slidable manner. A fan arranged inside
the upper cross member of the portal structure generates
an air flow, for example having a horizontal direction,
coplanar with a passage defined by the portal structure,
which air flow is ejected from air discharge openings
formed in a first upright and is sucked through openings
formed in the second upright opposite to the first one, so
as to generate a continuous circulation of air which pass
through the passage to create an air blade barrier.
[0006] However, the device for generating an air blade
barrier of this document is not particularly efficient in the
operation.

[0007] The main object of the present invention is to
propose a device for generating an air blade barrier, hav-
ing an improved efficacy, the structure of which is simple
so as to require rather low production costs and compris-
ing modular elements to allow it to be adapted to different
configurations of use.

[0008] This object is achieved thanks to a device for
generating an air blade barrier of the type defined in the
appended claims.

[0009] In particular, by virtue of the fact that the device
comprises fan means incorporated in each of said up-
rights, that each upright comprises both said air flow inlet
opening and said air flow outlet opening, and that the
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device allows a pair of independent air flows to be gen-
erated at opposite areas of the passage of the portal
structure, which create together a double air blade bar-
rier, it is possible to obtain a device for generating an air
blade barrier having very high seal characteristics for the
heat exchange between the two environments upstream
and downstream of the portal structure.

[0010] According to a preferred feature of the inven-
tion, a series of fans is mounted in each upright, which
series comprises fans arranged at different heights with
respect to the portal structure, the fans of each upright
being arranged symmetrically with respect to the fans of
the other upright. By virtue of this, it is possible to gen-
erate air blade barriers having differentiated intensity as
a function of the height of the door, by selectively con-
trolling and modulating the speed of rotation of the fans
of the pairs of fans arranged at a same height.

[0011] According to another preferred feature, the
speed of the air flow delivered by a pair of fans arranged
at a same height in the two uprights is selectively con-
trolled so that the respective air blade barrier portions
generated by them are adapted to compensate for the
heat exchange at that height.

[0012] According to yet another preferred feature of
the invention, the device comprises at least one slidable
closure member for closing said passage, each upright
comprising at least one vertical guide rail for guiding the
sliding of a side edge of said atleast one closure member,
said two air blade barriers generating a pair of air flows
having opposite directions, both of which are arranged
adjacent to said at least one closure member.

[0013] The association of the device for generating an
air blade barrier with a closure member of the portal struc-
ture allows the characteristics of seal of heat exchanges
between the two adjacent environments to be improved.
Moreover, in this case, the speed of rotation of the fans
of the pairs of fans arranged at a same height can be
adjusted also taking into account the open portion of the
passage as a function of the position of the closure mem-
ber at that moment.

[0014] According to a further preferred feature of the
invention, the two air blade barriers are both arranged
on a same side of said at least one closure member. This
makes it possible to generate a vortical flow by means
of the two adjacent air blade barriers, which effectively
traps possible foreign matters in the air flow, preventing
these possible foreign matters to enter one of the two
adjacent environments.

[0015] According to yet a further preferred feature, the
double air blade barrier consists of a first air blade barrier
arranged on the side of a first side of said closure mem-
ber, and of a second air blade barrier arranged on the
side of a second side of said closure member. Also this
type of double air blade barrier, which includes an air
blade barrier on each side of the closure member, allows
a sort of vortical movement of the air to be generated
around the closure member, which allows a very effective
seal to be obtained against the heat exchange between
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two adjacent environments at different temperatures.
[0016] Further characteristics and advantages of the
invention will be more clear from the following detailed
description, which has been provided as a non-limitative
example and is referred to the attached drawings in
which:

Figure 1 is a schematic perspective view of a portal
structure provided with a device for generating an
air blade barrier;

Figure 2 is a front elevational view of Figure 1, from
the side indicated by arrow Il of Figure 1;

Figure 3 is a schematic top elevational view sec-
tioned along the line IlI-Ill of Figure 2, of a device for
generating an air blade barrier according to a first
embodiment of the invention;

Figures 4 and 5 are views similar to Figures 1 and
2, respectively, of adevice for generating an airblade
barrier to which a movable closure member is asso-
ciated, for example consisting of a flexible and rolling
curtain;

Figure 6 is a schematic top elevational view sec-
tioned along the line VI-VI of Figure 5, showing a
device for generating an air blade barrier according
to another embodiment of the invention;

Figures 7 and 8 are front elevational views of each
of the uprights of the door of Figure 6, from the side
of arrows VIl and VI, respectively;

Figure 9 is a view similar to Figure 6, of a device
according to a third embodiment of the invention;
Figures 10 and 11 are front elevational views of each
of the uprights of the door of Figure 9, from the side
of arrows X and XI, respectively;

Figure 12 is a view similar to Figure 6, of a device
according to a fourth embodiment of the invention;
Figures 13 and 14 are front elevational views of each
of the uprights of the door of Figure 12, from the side
of arrows XlIl and XIV, respectively;

Figure 15 is a view similar to Figure 3, of a device
according to a fifth embodiment of the invention;
Figures 16 and 17 are front elevational views of the
uprights of the door of Figure 15, from the side of
arrows XVI and XVII, respectively; and

Figures 18 and 19 are front elevational views of each
of the uprights of a device of the invention according
to a possible modification.

[0017] With initial reference to Figures 1 to 3 of the
drawings, a device for generating an air blade barrier
according to a first embodiment of the invention compris-
es a portal structure indicated 10 as a whole. The struc-
ture 10 defines a passage 12 between a pair of opposite
vertical uprights 14 and 16, as well as between a hori-
zontal upper cross member 18 which is connected to the
upper ends of the uprights 14 and 16, and a base plane
20.

[0018] Each upright 14, 16 has an inner cavity 26 in
which a series of respective fans 28 are mounted, which
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are placed at different heights, the fans 28 being arranged
symmetrically in the two uprights 14, 16.

[0019] The inner cavity 26 of each upright 14, 16 com-
municates with the passage 12 through an input opening
preferably formed by aligned series of holes 30, and an
outlet opening in the form of a longitudinal slit 32.
[0020] In particular, each upright 14, 16 comprises a
series of openings, or holes, 30 for entry of the air flow,
and a respective slit 32 for the exit of the air flow, the
series of holes 30 and the slit 32 extending substantially
parallel to the corresponding upright 14, 16. In the con-
figuration of use of the portal structure 10, that is with the
uprights 14 and 16 arranged opposite to each other, the
series of holes 30 and the slit 32 of the upright 14 face
directly the slit 32 and the series of holes 30 of the upright
16, respectively.

[0021] Between the series of holes 30 of an upright
and the slit 32 of the opposite upright, a continuous air
flow is generated which constitutes a corresponding air
blade barrier indicated 33 and 35 in Figure 3.

[0022] Intheoperation, and as a result of the activation
of the fans 28, an air flow is sucked into the inner cavity
26 of the uprights 14, 16 from the passage 12 through
the respective series of holes 30. The sucked air flow is
then ejected by the various fans 28 by means of a com-
mon diffuser for each upright 14, 16, which has a longi-
tudinal slit 32 so as to allow a corresponding continuous
air blade barrier 33, 35 to be created. The two air blade
barriers 33, 35 coming out from the two slits 32 of the
uprights 14, 16, respectively, pass through the passage
12 with opposite directions of flow, creating a pair of in-
dependent air flows at opposite areas of the passage 12
of the structure 10, which constitute together a double
air blade barrier. In this manner, a good seal is achieved
towards the heat exchanges between the two adjacent
environments to be isolated to each other, thatis between
the two environments upstream and downstream of the
portal structure 10. The two air blade barriers 33 and 35
having opposite directions of flow, then generate a sort
of vortex that allows a better seal for the heat exchanges,
and which allows to effectively confine possible impurities
or foreign agents present in the air flow passing through
the passage 12.

[0023] By selectively adjusting the speed of the pairs
of fans 28 placed at the same height in the two uprights
14 and 16, it is possible to change the intensity of the air
flow as a function of the height with respect to the portal
structure 10, in order to obtain a series of desired effects,
for example to better compensate the heat exchange be-
tween the two environments in areas located at different
height of the portal structure, and/or to modify the inten-
sity of the air flow at specific zones of the passage 12,
for example at an area close to that of the head of the
users in order to improve the comfort of the users passing
through the flow passage 12.

[0024] With reference to Figures 4 to 8 of the drawings,
another embodiment of the invention comprises the
same portal structure 10 already described for the pre-
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vious embodiment, to which a movable closure member
22 is associated, for example consisting of at least one
flexible and vertically slidable curtain, for closing the pas-
sage 12. Typically, the flexible curtain 22 is made by
means of a continuous sheet of plastic or plasticized tex-
tile material, having a transverse upper edge secured, in
a per se known manner, to a rotatable winding shaft (not
shown) housed inside the cross member 18. The rotation
of the winding shaft about its own axis is controlled by a
motorized control unit that can be operated by a user, for
example by means of one or more control buttons 23, by
means of which the quick rising and descent of the curtain
22 into the passage 12 can be controlled, which forms in
this manner a closure of the "quick sliding" type, that is
in which opening and closing are performed with a rela-
tively high speed, or by an automatic control including
sensors of a known type adapted to detect the passage
of a body in the vicinity of the passage 12. Despite this,
the movable closure member 22 could be different from
the curtain considered above, and be movable with re-
spect to the opening 12 in a not quick manner, according
to a conventional operation.

[0025] To allow the movement of the closure member
22, the device comprises a pair of guide rails 24, each
of which is rigidly connected to a respective vertical up-
right 14, 16, in which the opposite side edges of the cur-
tain 22 are slidably engaged.

[0026] In particular, the guide rail 24 of the upright 14
is arranged in a position more adjacent to the upstream
environment with respect to the portal structure 10. An
elongated slit 32 extending longitudinally along the re-
spective upright in order to allow the air flow to exit, is
formed at a position parallel to and spaced from said rail
24, a series of inlet openings, or holes, 30 being inter-
posed between the rail 24 and the slit 32. The opposite
upright 16 also includes a guide rail 24 facing the guide
rail 24 of the upright 14, which extends longitudinally with
respect to the relevant upright and a series of inlet open-
ings, or holes, 30, in a position parallel to and spaced
therefrom, a respective elongated slit 32 being inter-
posed between the rail 24 and the series of holes 30.
[0027] In the operation of this embodiment, as a result
of the activation of the fans 28, an air flow is sucked into
the inner cavity 26 of the uprights 14, 16 from the passage
12 through the relevant series of holes 30. The sucked
air flow is then ejected from the various fans 28 into the
passage 12 by means of a common diffuser for each
upright 14, 16, through a longitudinal slit 32 so as to allow
a pair of continuous and independent air blade barriers
to be created, indicated by 34 and 36 in Figure 6, at the
passage 12. The two air blade barriers 34, 36 coming
out from the two slits 32, pass through the passage 12
along opposite directions of flow and at respective posi-
tions substantially adjacent to the curtain 22, which al-
lows an optimum seal to be obtained towards the heat
exchanges between the upstream and downstream en-
vironments of the curtain 22, also when the curtain 22 is
raised to allow passing through the passage 12. The two
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air blade barriers 34, 36 having opposite air flow direc-
tions, generate a vortical circulation with a vertical axis
arranged at the center of the passage 12, which enables
a better seal of thermal exchanges, and allows also to
confine effectively possible impurities or foreign agents
present in the air flow.

[0028] By selectively adjusting the speed of the pairs
of fans 28 placed at the same height in the two uprights
14 and 16, it is possible to change the intensity of the air
flow as a function of the height with respect to the door
10, so as to better oppose the heat exchange between
the two environments at areas located at different height
of the portal structure, and/or to change the intensity of
the flow during raising of the curtain 22 and when it is
fully raised, and/or to modify the intensity of the air flow
at specific zones ofthe passage 12, as already described
for the previous embodiment.

[0029] In this manner, at least one of the air blade bar-
riers laps at least partially onto the closure member 22,
or a zone adjacent to it, thus preventing a direct contact
between this closure member and the air of the environ-
ment downstream of the portal structure, thus limiting the
heat exchange between the two environments even
when the closure member moves along the portal struc-
ture to allow the passage of persons and/or objects.
[0030] In athird embodiment of the invention shown in
Figures 9to 11, and without prejudice to the general char-
acteristics already described above, each of the uprights
14, 16 comprises a respective guide rail 24 for the sliding
engagement of the opposite edges of the curtain 22.
Moreover, an inlet opening consisting of the series of
holes 30 is formed in each upright 14, 16 on one side of
the rail 24, as well as a respective longitudinal slit 32 that
constitutes the air flow outlet opening, at the opposite
side of the guide rail 24. Since the uprights 14, 16 in the
mounted condition have respective rails 24 placed at a
central position, and the series of holes 30 and the re-
spective longitudinal slit 32 at respectively opposite po-
sitions, the two uprights have a symmetrical shape.
[0031] More particularly, the series of holes 30, or air
flow inlet openings, extends in a zone close to the guide
rail 24 of each upright 14, 16, at an upstream side with
respect to the guide rail 24, while the air flow output slit
32 extends in each upright 14, 16 on the downstream
side with respect to the guide rail 24, so that the series
of air flow inlet openings 30 and the air flow outlet slit 32
are arranged on each upright at opposite positions with
respect to the relative guide rail 24, and facing the series
of apertures 30 and the slit 32 of the opposite upright.
[0032] In the operation, as a consequence of the acti-
vation of the fans 28 of the uprights 14, 16, an air flow is
sucked from the upstream environment and close to the
passage 12 through the series of holes 30 of the uprights
14, 16. This air flow provides a pair of substantially di-
verging half air blade barriers, indicated by 38 in Figure
9, which lap at least partially onto the side of the curtain
22 facing the upstream environment. This air flow reach-
es the series of fans 28 of the uprights 14, 16 and is then
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ejected by a common diffuser for each upright 14, 16
through a respective discharge longitudinal slit 32, thus
providing a pair of half air blade barriers 40 downstream
of the curtain 22, according to two flows that converge
toward a central region of the passage 12, which lap at
least partially onto the downstream side of the curtain 22.
[0033] The two air blade barriers thus formed, each
consisting of a pair of half-barriers 38 and 40, pass
through the passage 12 with generally opposite flow di-
rections with respect to the plane of the passage 12, and
at a position substantially adjacent to the opposite sides
of the curtain 22, which allows an optimum seal to be
obtained towards the heat exchanges between the envi-
ronments upstream and downstream of the curtain 22,
even when the curtain 22 is raised to allow the passage
through the passage 12. The air blade barriers each con-
stituted by the two half-barriers 38 and 40 generate a
continuous vortical circulation at the central part of the
passage 12, which allows to improve the seal against the
heat exchanges between the two environments up-
stream and downstream of the curtain 22, and to confine
and/or effectively expel possible impurities or foreign
agents present in the air flow.

[0034] In this case also, the speed of the pairs of fans
28 placed at the same height in the two uprights 14 and
16 can be selectively adjusted in order to change the
intensity of the air flow at the passage 12 as a function
of the height, for the same purposes mentioned above
in connection with the previous embodiments.

[0035] Figures 12 to 14 of the drawings show a fourth
embodiment of the invention. In this case, and without
prejudice to the general characteristics of the device de-
scribed above, each upright 14, 16 has, at a substantially
central position, a respective guide rail 24 for the slidable
engagement of a corresponding edge of the curtain 22.
Each upright 14, 16 further comprises an inlet opening
consisting of the series of holes 30, at one side of the
respective rail 24, and a respective longitudinal slit 32
constituting the air flow outlet opening, at the opposite
side of the guide rail 24 with respect to the series of holes
30. In particular, the series of holes 30 and the respective
longitudinal slit 32 of the upright 14 are arranged at op-
posite sides with respect to the series of holes 30 and to
the respective longitudinal slit 32 of the upright 16. There-
fore, as it can be seen from Figures 10 and 11, the up-
rights 14 and 16, in the mounted condition, have sub-
stantially the same shape.

[0036] The seriesofholes 30, orairflow inlet openings,
of each upright 14, 16 extend at a zone close and on the
side of the guide rail 24, while the air flow output slit 32
extends in each upright 14, 16 on the side opposite to
the series of holes 30 with respect to the guide rail 24,
the series of air flow inlet openings 30 and the air flow
outlet slit 32 being provided on the relevant upright 14,
16 on opposite sides with respect to the respective guide
rail 24.

[0037] In the operation of the device according to this
embodiment, the activation of the fans 28 causes the
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suction of air flows from the passage 12 to the hollow
zone 26 of the uprights 14, 16, through the series of holes
30 of these uprights. These air flows indicated by 42 and
44 in Figure 12, come out from the slits 32 of the two
uprights 14 and 16 because of the action of the fans 28,
until they reach the series of holes 30 of the opposite
upright, after passing through the passage 12, owing to
the suction action performed by the fans 28.

[0038] Therefore, the air flow 42 upstream of the cur-
tain 22 generates a first air blade that laps onto the side
of the curtain 22 facing the upstream environment, while
the air flow 44 downstream of the curtain 22 generates
a second air blade that laps onto the side of the curtain
22 facing the downstream environment, the two air
blades having air flow directions opposite to one another.
[0039] Inthelowered position of the curtain 22, the two
air flows 42 and 44 creates two independent air blade
barriers, which are separated owing to the presence of
the curtain 22.

[0040] The double air flow 42, 44 of this embodiment
in practice provides two continuous air bade barriers 42
and 44 adjacent to the inner face and to the outer face
of the curtain 22, respectively, which form a continuous
circulation of air that surrounds the curtain 22, which
makes it possible to keep separated the environments
upstream and downstream of the curtain 22 close to the
passage 12, and to prevent the access of foreign matters
in the respective environments.

[0041] When the curtain 22 is raised to open the pas-
sage 12,the two air blade barriers 42 and 44 with opposite
flow directions become adjacent to each other and, in a
manner similar to that described for the previous embod-
iments, allow a vortical air flow circulation to be generat-
ed, with a vertical axis arranged substantially at the center
of the passage 12, which allows the seal to be made
highly effective for the heat exchanges between the two
environments, as well as to confine and/or expel any im-
purities or foreign agents present in the air flow.

[0042] In this case also, the speed of the pairs of fans
28 placed at the same height in the two uprights 14 and
16 can be selectively adjusted in order to change the
intensity of the air flow in the passage 12 as a function
of the height, for the same purposes mentioned above
in connection with the previous embodiments.

[0043] Figures 15 to 17 of the drawings show a fifth
embodiment of the invention. In this case, and without
prejudice to the general characteristics of the device de-
scribed above, the passage 12 defined by the portal
structure 10 can be closed by a pair of parallel flexible
curtains 22, 22a, whose sliding movement can be coor-
dinated.

[0044] The side edges of the two curtains 22, 22a sli-
dably engage respective pairs of vertical guide rails 24,
two of such guide rails 24 being fixed to each of the up-
rights 14, 16. Between the two guide rails 24 of each
upright 14, 16 there is a series of air flow inlet openings,
or holes, 30 and an air flow outlet slit 32.

[0045] More particularly, each upright 14, 16, at its re-
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gion interposed between the two guide rails 24 thereof,
comprises an inlet opening consisting of the series of
holes 30, and a respective longitudinal slit 32 that con-
stitutes the air flow outlet opening. The series of holes
30 and the longitudinal slit 32 of a respective upright 14,
16 are arranged opposite, so that the series of holes 30
and the slit 32 of the upright 14 face directly facing and
are opposite to the slit 32 and to the series of holes 30
of the upright 16, respectively. Therefore, as it can be
seen in Figures 16 and 17, the uprights 14 and 16 in their
mounted condition have substantially the same shape.
[0046] The upright 14, at an area close to one of the
guide rails 24 of the first curtain 22, that is of the curtain
22 closest to the upstream environment, comprises the
series of air flow inlet holes 30, and then the air flow outlet
slit 32, after which the second guide rail 24 of the other
curtain 223, that is of the curtain arranged closest to the
downstream environment with respect to the portal struc-
ture, extends, the two guide rails 24 being parallel to each
other. In a similar manner, the upright 16 comprises the
air flow outlet slit 32 at a zone thereof close to one of the
guide rails 24 of the first curtain 22, and then the series
of air flow inlet holes 30, after which the guide rail 24 of
the other curtain 22a is provided, also the two guide rails
24 of the upright 16 being parallel to each other. In par-
ticular, the series of air flow suction openings 30 of an
upright 14, 16 is positioned opposite to the slit 32 of the
air flow of the other upright, and vice-versa.

[0047] In this embodiment, a pair of air blade barriers
having opposite direction are generated between the two
parallel flexible curtains in their lowered and closed con-
dition, each being adjacent to one of the faces of the two
flexible curtains 22, 22a so as to generate a vortical air
flow circulation between the two curtains 22 and 22a.
[0048] In particular, a first air flow indicated by 46 in
Figure 15, come out from the slit 32 of the upright 16 and,
after having passed through the passage 12, it is sucked
through the series of holes 30 of the other upright 14.
This first air flow laps onto the downstream face of the
curtain 22 creating a first air blade barrier close to the
curtain 22.

[0049] A second air flow comes out from the slit 32 of
the upright 14 and, after having passed through the pas-
sage 12, it is sucked by the other upright 16 through the
respective series of holes 30. This second air flow, indi-
cated 48 in Figure 15, laps onto the upstream face of the
second curtain 22a creating a second air blade barrier in
the vicinity of the curtain 22a.

[0050] When the two curtains 22 and 22a are both in
their lowered configuration of closure of the passage 12,
the two air blade barriers 46 and 48 having opposite di-
rection are adjacent, and their behavior and operation is
similar to that described with reference to the second
embodiment. The continuous air circulation of the flows
46 and 48 of the two air blade barriers generates a vortical
circulation with a vertical axis arranged substantially at
the center of the passage 12, which allows the seal to-
wards the heat exchanges between the two environ-

10

15

20

25

30

35

40

45

50

55

ments to be made highly effective, as well as any impu-
rities or foreign agents present in the air flow to be con-
fined and/or expelled.

[0051] In the raised configuration of only one of the
curtains 22 or 22a, the behavior of the two air blade bar-
riers is identical or similar to that one described for the
second embodiment of the invention, while in the raised
configuration of both the curtains 22, 22a the behavior
of the two air blade barriers is identical to that described
for the first embodiment of the invention.

[0052] Alsointhe case of the presentembodiment, the
speed of the pairs of fans 28 placed at the same height
in the two uprights 14 and 16 can be selectively adjusted
in order to change the intensity of the air flow in the pas-
sage 12 as a function of the height, for the same purposes
mentioned above in connection with the previous em-
bodiments.

[0053] With reference to Figures 18 and 19, there is
schematically shown a modification of the structure of
the side uprights 14, 16 of the portal structure 10, each
of which is made by joining a pair of different sections
indicated 14a, 14b and 16a, 16b, respectively. In partic-
ular, the uprights 14 and 16 of this modification have a
symmetrical shape, and their upper longitudinal part, 14a
and 16a, respectively, corresponds to the upper longitu-
dinal part of the uprights of the third embodiment de-
scribed above. In spite of this, their lower longitudinal
part 14b and 16b, respectively, has a specular structure
with respect to the upper longitudinal part. Each longitu-
dinal upper or lower part of the uprights 14, 16 here
shown, is provided with respective series of inlet air flow
openings, or holes, 30 as well as with corresponding air
flow output slits 32a, 32b, upper and lower, respectively,
arranged on opposite sides for each upright 14, 16. Of
course, the position of the fans 28 placed at the lower
part 14b and 16b of the uprights 14, 16 is reversed with
respect to the position of the fans 28 located at the upper
part 14a and 16a, taking into account that each fan 28
must have its own discharge conduit directed at the rel-
ative slit 32.

[0054] Although in these Figures 18 and 19 the shape
of the uprights 14 and 16 comprising guide rails 24 for
the vertical sliding of the opposite edges of a curtain 22
has been considered, the configuration of these uprights
in the case in which the device for generating an air blade
barrier does not comprise a movable closure member,
is achieved simply by eliminating the curtain 22 and the
respective guide rails 24, so as to be able to adapt it for
the use with the device of the firstembodiment described
above.

[0055] The arrangement of this modification has the
purpose of improving locally, in particular at different
heights of the portal structure 10, the seal against the
positive or negative heat exchange between the two en-
vironments upstream and downstream of the portal struc-
ture 10, as a function of the height of the uprights 14, 16.
[0056] If, as often happens, the two environments to
be isolated upstream and downstream of the door 10 are
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at different temperatures, for example if the outer or
downstream environment is hot and the inner or up-
stream environment is cold, in the absence of the curtain
22 or in its raised condition, there will be a higher ten-
dency of penetration into the inner environment of a hot
air flow coming from the outer environment through the
upper portion of the portal structure, while the cold air
flow of the inner environment will tend more to penetrate
into the outer environment through the lower portion of
the portal structure 10.

[0057] Therefore, when the inner environment with re-
spect to the structure 10 is colder than the outer environ-
ment, and according to this modification, the upper part
14a, 16a of each upright 14, 16 sucks air from the colder
inner environment and thus causes the formation of a
usually colder pair of air barriers having opposite direc-
tions. Vice-versa, the lower part 14b, 16b of each upright
14, 16 sucks air from the hotter outer environment and
causes the formation of a usually hotter pair of air barriers
having opposite directions. In this manner it is possible
to compensate at least in part the tendency of colder air
of the inner environment to go out from the lower portion
of the passage 12, and the tendency of the hotter air of
the outer environment to penetrate through the upper
portion of the passage 12 when the curtain 22 is missing
or is raised.

[0058] Of course, other combinations of parts of the
uprights 14, 16 are possible, for example comprising
more than 2 parts having different configurations, taking
into accountalso the fact that the inner environment could
be hotter than the outer environment.

Claims

1. Device for generating an air blade barrier between
two environments communicating with each other
through a portal structure (10) that defines a passage
(12), such apassage extending horizontally between
a pair of opposite side uprights (14, 16) and vertically
between an upper crosspiece (18) connected to such
uprights (14, 16) at their upper ends, and a base
plane (20), which uprights (14, 16) have an inner
cavity (26) connected with said passage (12) and in
which an air flow is admitted as a result of the oper-
ation of fan means (28) associated with the portal
structure (10), a first upright (14, 16) having at least
one inlet opening (30) to allow an air flow to be
sucked from said passage (12), and a second upright
(14, 16) having at least one outlet opening (32) to
allow said air flow to exit in order to continuously
generate said air blade barrier at said passage (12),
characterized in that said fan means (28) are in-
corporated in each of said uprights (14, 16), in that
each upright (14, 16) comprises both said air flow
inlet opening (30) and said air flow outlet opening
(32), and in that the device allows a pair of inde-
pendent air flows to be generated at said passage
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(12), at opposite zones of the passage (12) of the
portal structure, which air flows create together a
double air blade barrier.

Device according to claim 1, characterized in that
a series of fans (28) is mounted in each upright (14,
16), which series comprises fans (28) arranged at
different heights with respect to the portal structure
(10), the fans (28) of each upright (14, 16) being ar-
ranged symmetrically with respect to the fans (28)
of the other upright (14, 16).

Device according to claim 2, characterized in that
the speed of the air flow delivered by a pair of fans
(28) arranged at the same height in the two uprights
(14, 16), is selectively controlled so that the respec-
tive air blade barrier portions generated by them are
adapted to compensate for the heat exchange atthat
height.

Device according to any one of Claims 1 to 3, char-
acterized in that it comprises at least one slidable
closure member (22; 22, 22a) for closing said pas-
sage (12), each upright (14, 16) comprising at least
one vertical guide rail (24) for guiding the sliding of
a side edge of said at least one closure member (22;
22, 22a), and in that said two air blade barriers (34,
36; 46, 48) generate a pair of air flows having oppo-
site directions, both of which are arranged adjacent
to said at least one closure member (22; 22, 22a).

Device according to claim 4, characterized in that
said at least one closure member consists of a quick
sliding flexible curtain (22; 22, 22a), which is adapted
to be wound, in the closed condition of the door (10),
about a motorized rotary shaft that extends along
the upper crosspiece (18) of said structure.

Device according to claim 4 or 5, characterized in
that said two air blade barriers (34, 36; 46, 48) are
both arranged on a same side of said at least one
closure member (22; 22, 22a).

Device according to claim 6, characterized in that
a first vertical upright (14) comprises a first vertical
guide rail (24) for the sliding engagement by a side
edge of a respective flexible curtain (22; 22, 22a)
and, in a position parallel and spaced apart from said
first guide rail (24), said air flow outlet opening, which
is made in the form of a first slit (32) parallel to said
first guide rail (24), afirst series of air flow inlet open-
ings (30) being interposed between said first guide
rail (24) and said first slit (32), and in that a second
vertical upright (16) comprises a second vertical
guide rail (24) for guiding a respective side edge of
a respective flexible curtain (22; 22, 22a) and, in a
position parallel and spaced apart from said second
guide rail (24), a second series of air flow inlet open-
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ings (30), an air flow outlet opening, which is made
in the form of a second slit (32) parallel to said second
guide rail (24), being interposed between said sec-
ond guide rail (24) and said second series of air flow
inlet openings (30).

Device according to claim 4 or 5, characterized in
that said double air blade barrier consists of a first
air blade barrier (38; 42) arranged on the side of a
first side of said closure member (22, 22, 22a), and
of a second air blade barrier (40; 44) arranged on
the side of a second side of said closure member
(22; 22, 22a).

Device according to claim 8, characterized in that
said series of air flow inlet openings (30) and said
air flow outlet slit (32) are arranged in said uprights
(14, 16) on opposite sides of the respective guide
rail (24).

Device according to claim 8, characterized in that
said series of air flow inlet openings (30) and said
air flow outlet slit (32) are arranged in both the up-
rights (14, 16) according to a symmetrical configu-
ration, on the same side with respect to the respec-
tive guide rail (24).

Device according to claim 4 or 5, characterized in
that each upright (14, 16) comprises a pair of vertical
guide rails (24) for the slidable engagement of the
side edges of a pair of closure members (22, 22a),
a series of inlet air flow openings (30) and an air flow
outlet slit (32) being provided in each upright (14, 16)
between said pair of guide rails (24), which are ar-
ranged in such a manner that the series of air flow
inlet openings (30) of an upright (14, 16) faces di-
rectly the air flow outlet slit (32) of the other upright
(14, 16) and vice-versa, so that a pair of air blade
barriers having opposite directions are generated
between the two parallel flexible curtains (22, 22a)
in their closed condition, each air blade barrier being
adjacent to one of the mutually facing sides of said
two closure members (22, 22a).

Quick-sliding door according to any one of claims 1
to 11, characterized in that each upright (14, 16)
includes atleast two longitudinal portions (14a, 14b),
each of which has its respective series of air flow
inlet openings (30) and the respective air flow outlet
slit (32) arranged on mutually opposite sides, with
the purpose to compensate locally for a positive or
a negative heat exchange depending on its position
in height with respect to the respective upright (14,
16).
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