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Description

Background:

[0001] Mass transfer columns, such as distillation, ab-
sorption, and stripping columns, have been provided with
various types of trays for vapor-liquid contact purposes.
These columns are well known in the art for separation
of a multi-component feed stream(s) and are not partic-
ularly limited herein. Examples of such columns and trays
are described in U.S. Pat. Nos. 4,750,975; 5,120,474;
5,453.222; and 8,066,264.
[0002] Typically, a mass transfer column has a plurality
of trays horizontally supported in a spaced apart config-
uration over the height of the column. A typical tray has
a deck over which liquid passes from an inlet downcomer
section to an outlet downcomer. The typical tray deck
has apertures through which ascending vapor may flow
and over and/or around which liquid may flow in order to
bubble or otherwise force vapor through liquid in cross-
current flow.
[0003] Design of distillation columns and their associ-
ated trays is a balance of overall material throughput (e.g.
capacity) and tray/column separation efficiency. Accord-
ingly, it is an object of the invention to improve tray and
column capacity without sacrificing, or in the alternative
improving, efficiency.
[0004] The selection and layout of apertures for trays
is guided in part by the above-outlined principles. How-
ever, vapor and/or liquid interaction between adjacent
apertures on a tray and the effect on efficiency and ca-
pacity are not fully understood. US Patents 5,468,425
and 5.975,504, describe aperture layouts and "required"
aperture spacings for optimal performance of vapor-liq-
uid contact trays. These patents show triangular patterns
of apertures across rows of apertures on the tray and
describe required spacings between apertures in the row
and spacing between rows. These patents however fail
to provide a correct understanding of the interactions be-
tween adjacent apertures on the tray and hence the "re-
quired" spacings between apertures do not provide op-
timal tray performance (e.g. capacity and/or efficiency).
It is therefore strongly desired to obtain a better under-
standing of these interactions and provide aperture lay-
outs and spacings which enhance tray performance.
[0005] WO 99/24135 A1 discloses a downcomer tray
assembly for a vapor-liquid contact process column,
wherein the tray assembly defines a liquid flow direction
in which liquid is directed across the tray assembly and
downwardly therefrom, and directs vapor flow upward
through the liquid, the tray assembly comprising: a pe-
ripheral ring adapted to be secured to the column; a tray
supported on the ring and presenting an inner area dis-
posed inside the periphery of the ring and an outer pe-
ripheral area overlying the ring; a first plurality of valves
formed in the inner area of the tray to define an active
vapor-liquid contact area; and a second plurality of valves
formed in the tray, each of the second valves overlapping

the central and peripheral areas of the tray to increase
the active vapor-liquid contact area of the tray assembly
to include a fraction of the outer peripheral area of the
tray.
[0006] US 2 045 518 A relates to a distillation tower
including a tray comprising a bubble cap section, a liquid
inlet section, a liquid outlet section and a filter section
having means therein to relieve excess pressure gener-
ated beneath the tray which cannot be relieved through
the bubble cap section.
[0007] It is further noted that trays are supported within
columns by underlying tray supports. Underlying tray
supports can interact with apertures in the tray to provide
regions of dead space on the trays where there is reduced
vapor/liquid interaction. It is therefore strongly desired to
better understand these dead spaces on the tray and
provide ways of increasing vapor/liquid interactions
therein to enhance tray performance.

Summary of Invention:

[0008] The present invention provides a vapor-liquid
contact tray apparatus for use in a separation column,
wherein the apparatus comprises a tray and a tray sup-
port, wherein:

said tray support comprises one or more elements
selected from the group consisting of: a ring, a partial
ring underlying and supporting a circumferential re-
gion of the tray, a bracket underlying and supporting
a circumferential region of the tray, a flange under-
lying and supporting a circumferential region of the
tray, a cross beam underlying and supporting a
chordal region of the tray and a tray panel forming a
cross beam supporting a portion of an adjacent tray
panel or panels of the tray;
a plurality of support-area-aeration apertures are
formed in the tray laterally adjacent to the tray sup-
port;
one or more of the plurality of support-area-aeration
apertures are at least partially covered by a cover,
said cover being positioned to interact with vapor
passing through the support-area-aeration aperture,
wherein the cover comprises a canopy disposed
above the tray and at least partially covering the sup-
port-area-aeration aperture, wherein the canopy is
connected to one or more legs disposed through the
support-area-aeration aperture being vertically mov-
able within the support-area-aeration aperture to al-
low variation of the height of the canopy from the tray
deck and being provided with one or more feet being
disposed under the tray, wherein the feet interacts
with the underside of the tray to prevent removal of
the cover from the tray, so that as the canopy moves
away from the tray it tilts to an oblique angle with
respect to the tray exposing an opening pointing in
the direction of the underlying tray support and as
the canopy moves further away from the tray deck,
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the opening pointing in the direction of the underlying
adjacent tray support grows larger thereby biasing
more vapor in the direction of and to a position above
the tray support such that greater than 75% of vapor
passing through the support-area-aeration aperture
is directed laterally across the tray and over an un-
derlying tray support.

[0009] This vapor-liquid contact tray apparatus may be
used in a fractionation column comprising one or more
of these vapor-liquid contact trays.
[0010] A method of producing an overhead stream and
a bottom stream from one or more feed streams may
comprise the steps of:

(i) introducing one or more feed streams to an afore-
mentioned fractionation column, and

(ii) treating the mass fractionation under operating
conditions sufficient to create a tops stream and a
bottoms stream,

thereby producing an overhead stream and a bottoms
stream from one or more feed streams.

Brief Description of the Drawings

[0011]

Figs. 1 is a side elevation cross section views of tray
apparatuses not in accordance with the present in-
vention.
Figs. 3-4 are side elevation cross section views of
tray apparatuses in accordance with the present in-
vention
Figs. 5 and 6 show graphical results from the Exam-
ple section.

Detailed Description of the Invention:

[0012] The present specification is based in part upon
the present Inventors’ discovery of aperture layouts and
configurations for separation trays which provide aera-
tion of portions of the tray located directly above an un-
derlying tray support which also improves tray perform-
ance.

I. Tray Support and Aeration of Liquid Flow on Tray 
Directly Above Support:

[0013] Trays are typically supported within a column
by a tray support which is affixed to the column and un-
derlies and supports the tray and/or one or more of its
individual panels. The regions of the tray directly overly-
ing the tray support typically do not have apertures and
thus the liquid flow path above tray supports are typically
not aerated. In the alternative, these regions of the tray
do have apertures but vapor flow through the apertures

is blocked by the underlying tray support. In either event,
these regions non-aerated regions are typically consid-
ered "dead" (e.g. non-aerated) regions.
[0014] The present Inventors have found that when
these typically non-aerated regions of the tray are aerat-
ed, pressure drop across a tray can be reduced/mini-
mized while increasing tray capacity. Thus, in the present
invention, the vapor-liquid contact tray apparatuses com-
prises: a tray and a tray support, wherein the tray is sup-
ported by the tray support; and structures capable of (e.g.
means for) aerating at least a portion of the main liquid
flow path directly above the tray support. In accordance
with the present invention, as shown in Fig. 1-4, the struc-
tures capable of aerating at least a portion of the liquid
602 directly above the tray support 604 include one or
more support-area-aeration apertures 603 formed in the
tray 601 and positioned adjacent (laterally) to the under-
lying tray support 604. As shown in Fig. 1, support-area-
aeration apertures 603 are preferably positioned within
5 mm, preferably within 2.5 mm, more preferably within
about 1.5 mm, or less, adjacent to an underlying tray
support 604.
[0015] In accordance with the present invention, the
flow of vapor 606 exiting the support-area-aeration ap-
erture 603 is biased in the direction of and over the ad-
jacent tray support 604 by means of the cover, by which
the support-area-aeration aperture 603 is at least partial-
ly covered. In accordance with the present invention
greater than 75% (or all) of the vapor passing through
the support-area-aeration aperture is biased in the direc-
tion of and to a position overlying the adjacent underlying
tray support.
[0016] In preferred embodiments, the aperture cover
has one or more openings positioned to direct greater
than 75% of vapor passing through the support-area-aer-
ation aperture in the direction of and to a position over-
lying the adjacent underlying tray support. The cover may
optionally have additional openings positioned to direct
vapor across other portions of the tray which are not di-
rectly above a tray support. The covers are floating valves
which have variable heights with respect to the tray deck
during operation of the tray.
[0017] The cover is openable and closeable such that
the height of the cover and its corresponding opening(s)
are variable with respect to the tray deck depending upon
vapor flow rate through the support-area-aeration aper-
ture, liquid level on the tray, or both vapor flow rate
through the support-area-aeration aperture and liquid
level on the tray.
[0018] As shown in Fig. 2, the present Inventors have
discovered a particularly preferred floating cover 808 for
use with support-area-aeration aperture(s) 803. The cov-
er 808 includes a concave canopy 810, one or more leg
portions 812, and one or more feet portions 814. When
the cover 808 is associated with the support-area-aera-
tion aperture(s) 803 the concave canopy 810 faces the
tray 801 and at least partially covers the support-area-
aeration aperture 803. The one or more legs 812 are
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connected to the canopy 810 and are disposed through
the support-area-aeration aperture 803. The one or more
feet 814 are disposed under the tray 801 and interact
with the underside of the tray 801 to prevent removal of
the cover 808 from the tray 801 after its initial insertion.
As the cover 808 moves from a closed to an open position
the leg(s) 812 move within and interact with the support-
area-aeration aperture 803 as the canopy 810 moves
away from the tray 801. As the canopy 808 moves away
from the tray 801 it tilts to an oblique angle with respect
to the tray 801 exposing an opening pointing in the di-
rection of an underlying tray support 804. As the canopy
810 moves further away from the tray deck 801, the open-
ing pointing in the direction of the underlying adjacent
tray support 804 grows larger, thereby biasing more va-
por flow 806 in the direction of and to a position above
the tray support 804. The canopy 810 can continue to
move away from the tray 801, and can preferably con-
tinue to tilt, until the feet 814 disposed under the tray 801
become engaged with the underside of the tray 801 when
the cover 808 is in a fully open or fully tilted position.
[0019] Use of an umbrella or concave shaped canopies
with the present tilting valve can create a preferred vapor
flow profile which biases vapor over the adjacent under-
lying tray support. Here vapor flow interacts with the cover
to raise the cover from the tray deck. As vapor interacts
with the umbrella or concave shaped canopy, the direc-
tion of vapor flow is transitioned from vertically away from
the tray deck to horizontally along the tray deck and over
an adjacent support. In certain embodiments, the um-
brella or concave shaped canopy can be provided such
that some of the vapor is redirected at an oblique angle
back toward the tray deck away from the corresponding
support-area aeration apertures but still in the direction
of the underlying adjacent tray area support. In other em-
bodiments, a portion (e.g. less than 50%) of the vapor
passing through the support-area aeration apertures can
be allowed to pass through other apertures in the cover
808 which do not result in aeration of liquid above the
adjacent tray support.
[0020] The tiltability of the cover 808 is preferably pro-
vided by physical interaction between the leg(s) 812 of
the cover 808 and the support-area-aeration aperture
803 of the tray 801. In this embodiment, and as shown
in Fig. 3 and 4 (which respectively show a valve in the
closed and open positions), the leg(s) 912, 1012 can be
tapered (as shown in Fig. 4) or rockered (as shown in
Fig. 4), between the canopy 910, 1010 and the one or
more feet 914, 1014. For example where the leg(s) 912
are tapered or have a tapered portion, the leg(s) 912 has
a larger width located toward the canopy 910 as com-
pared to a smaller width located toward the one or more
feet 914. This feature allows the leg(s) 912 to interact
with the aperture 903 as the cover 908 opens and allows
the canopy 910 to tilt with respect to the tray 901 upon
opening of the cover 908. In further example where the
leg(s) 1012 are rockered or have a rockered portion, the
leg(s) 1012 can have a constant width between the can-

opy and the one or more feet 1014. In this embodiment
the leg(s) 1012 have an arcuate shape, or are otherwise
rockered, wherein interaction between the rockered/ar-
cuate leg(s) and the support-area aeration aperture 1003
allows the canopy to tilt with respect to the tray upon
opening of the cover. Again, in these embodiments the
canopy actively bias vapor flow 1006 toward and to a
position which is over the laterally adjacent underlying
tray support 1004.
[0021] Also, as shown in Fig. 3, one or more of the legs
912, and/or one or more of the feet 914, may have a
structure such as a flange, bump, or protrusion 918 which
can further interact with the underside of the tray 901 to
resist removal of the cover 908 after it is inserted in the
aperture 903. The flange, bump, or protrusion 918 may
be provided after insertion of the legs 912 and feet 914
through the aperture 903 as a final step of cover assem-
bly. In some embodiments when the cover 908 has more
than one leg 912 (e.g. two legs 912) and/or more than
one foot 914 (e.g. two feet 914), the corresponding
flange, bump, or protrusion 918 can be formed on only
one of the legs 912 or on only one of the feet 914. In this
embodiment, the corresponding leg and/or foot would be
asymmetrical to the other of the leg and/or foot and would
further prevent removal of the cover 908 after insertion
into the aperture 903. This feature would likewise facili-
tate manufacture and/or assembly of the tray as the cor-
responding flange, bump, or protrusion 918 could be
used to guide proper alignment of the cover 908 in the
corresponding aperture such that the cover 908 tilts in
the proper direction (e.g. away from the underlying sup-
port 904) to ensure proper biasing of vapor over the un-
derlying support. In other embodiments, the structure
(e.g. bump, flange, protrusion, etc) which can resist re-
moval of the cover 908 after it is inserted in the aperture
is formed in the cover prior to insertion into the aperture.
In this embodiment, the leg(s) can have sufficient elas-
ticity to allow slight bending of the leg(s) for insertion into
the aperture and passage of the structure (e.g. bump,
flange, protrusion, etc.) and subsequently allow for the
leg to regain its original shape after insertion.

II. Mass Transfer Columns and Methods of Opera-
tion:

[0022] The contact tray apparatuses of the present in-
vention are intended for use in mass transfer columns.
Hence in a further aspect, the present invention provides
a mass transfer column comprising one or more contact
tray apparatuses according to any herein described em-
bodiment.
[0023] The tray(s) are arranged horizontally in a
spaced apart configuration along the height of the column
so that liquid enters the tray at an inlet downcomer sec-
tion(s) from higher in the column and exits the tray at its
outlet downcomer to a position lower in the column. In
preferred embodiments the column will have a plurality
of horizontally disposed contact trays wherein 5% or
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more, 15% or more, 25%, or more, 50% or more, 75%
or more, or all of the trays within the column include a
tray apparatus according to any herein described em-
bodiment.
[0024] In another embodiment, an existing convention-
al mass transfer column can be retrofit to include one or
more tray apparatuses according to any embodiment de-
scribed herein. The decision to retrofit an existing column
can be made to increase capacity of the column without
having to incur the cost of entire column design and re-
placement.
[0025] The present invention also provides a method
of producing an overhead stream and a bottoms stream
from one or more feed streams. Other streams such as
side product stream(s) or secondary feed streams can
be provide to or removed from the column. The method
includes a first step of introducing one or more feed
streams to a mass transfer column having a horizontally
disposed tray apparatus according to any embodiment
herein described. A second step includes, treating the
one or more feed streams under operating conditions
within the column sufficient to create an overhead stream
and a bottoms stream. Operation of mass transfer col-
umns is well known in the art and operating conditions
are not particularly limited.

III. Increase in Tray Capacity and Efficiency and De-
crease in Vapor-Side Pressure Drop Across the Tray:

[0026] The present Inventors have discovered that tray
operating capacity can be increased while maintaining
or improving tray efficiency and while maintaining or re-
ducing pressure drop through the tray. These attributes
can be achieved by employing: the aperture layouts here-
in described; the ways of aerating the liquid flow path of
the tray above tray support(s) herein described; or the
combination of both.
[0027] In some embodiments the operating capacity
of the tray can be increased by 5% or more, 10% or more,
15% or more, or 20% or more over trays not including
these features. In other embodiments the operating ca-
pacity of the tray is increased by 5% to 25% without re-
duction in tray efficiency.
[0028] In yet other embodiments the vapor side pres-
sure drop through the tray can be decreased by 5% or
more, 10% or more, 15% or more, or 20% or more over
trays not having these features without reduction in tray
efficiency. In other embodiments vapor side pressure
drop through the tray is reduced by 5% to 25% without
reduction in tray efficiency.
[0029] In yet further embodiments, as gas load of the
tray is increased the trays of the present invention dem-
onstrate an increase in tray separation efficiency of 5%
or more, 10% or more, 15% or more, or 20% or more
over trays not having these features.
[0030] Reference throughout the specification to "one
embodiment," "another embodiment," "an embodiment,"
"some embodiments," and so forth, means that a partic-

ular element (e.g., feature, structure, property, and/or
characteristic) described in connection with the embod-
iment is included in at least one embodiment described
herein, and may or may not be present in other embod-
iments. In addition, it is to be understood that the de-
scribed element(s) may be combined in any suitable
manner with any other of the various embodiments.

IV. Examples:

[0031] Having described the invention in detail, the fol-
lowing examples are provided. The examples should not
be considered as limiting the scope of the invention, but
merely as illustrative and representative thereof.
[0032] Three trays (e.g. decks) having different aper-
ture configurations and optionally means for aerating liq-
uid flow path above the tray support are studied under
identical conditions in a test setting (Baseline Deck, Deck
I, and Deck II). The baseline deck and Decks I and II are
herein considered to be a comparative example.
[0033] The Baseline Deck is based upon common
commercial recommendations for arrangement of aper-
tures on a tray deck (e.g. commercial standards in place
prior to the present invention). The baseline deck has a
plurality of apertures for passage of fluid through the tray.
The apertures are arranged in a first group of three ad-
jacent rows extending parallel to a main liquid flow path
of the tray. The apertures of the middle row are offset
along the main liquid flow path on the tray from adjacent
apertures of the other two rows to form a triangular pat-
tern of adjacent apertures across the three adjacent
rows. The apertures have a length and a width, each
length is oriented along its row and each width is oriented
perpendicular to its row. Centers of adjacent apertures
within each row are separated by a first spacing which
is less than 2.5 times the average length of the apertures
in that row. Adjacent rows are separated by a second
spacing which is greater than 2.5 times the average width
of the apertures of the adjacent rows. The Baseline Deck
is supported by a tray support and no aeration means
are provided to aerate the liquid flow path on the deck
directly above the tray support.
[0034] Deck I is similar to the baseline deck. The first
difference between Deck I and the Baseline Deck is that
centers of adjacent apertures within each row are sepa-
rated by a first spacing which is equal to or between 2.5
and 4.5 times the average length of the apertures in that
row. The second difference between Deck I and the
Baseline Deck is that adjacent rows are separated by a
second spacing which is equal to or between 1.5 and 2.5
times the average width of the apertures of the adjacent
rows. Like the Baseline Deck, Deck I is supported by a
tray support and no aeration means are provided to aer-
ate the liquid flow path on the deck directly above the
tray support.
[0035] Deck II is similar to Decks I and contains the
same differences as Deck I as compared to the Baseline
deck. Deck II however includes another difference in that

7 8 



EP 3 434 345 B1

6

5

10

15

20

25

30

35

40

45

50

55

Deck II was supported by a supporting tray ring having
apertures in fluid communication with apertures in the
tray overlying the ring. This fluid communication allows
for aeration of the liquid flow path on the deck directly
above the tray support. It is also noted, that similar results
to the results of the test of Deck II were achieved in further
testing where the tray was - in accordance with the
present invention - in direct contact with the supporting
ring, however, tilting valves were placed in the tray ad-
jacent (e.g. radially/laterally) to the supporting ring to di-
rect and disperse vapor radial outward (e.g. radially) over
the ring to aerate the liquid flow path on the tray above
the ring.
[0036] Graphical test results for the above four trays
are plotted against each other in Figs. 5 and 6. As can
be seen in Figs. 5 and 6, the trays of Decks I and II and
thus also that in accordance with the present invention
comprising tilting valves show improved capacity, main-
tained and/or decreased vapor-side pressure loss, and
maintained and/or increased tray separation efficiency
as compared to the Baseline Deck.

Claims

1. A vapor-liquid contact tray apparatus for use in a
separation column, said apparatus comprising a tray
and a tray support (804, 904, 1004), wherein:

said tray support (804, 904, 1004) comprises
one or more elements selected from the group
consisting of: a ring underlying and supporting
a circumferential region of the tray, a partial ring
underlying and supporting a circumferential re-
gion of the tray, a bracket underlying and sup-
porting a circumferential region of the tray, a
flange underlying and supporting a circumferen-
tial region of the tray, a cross beam underlying
and supporting a chordal region of the tray and
a tray panel forming a cross beam supporting a
portion of an adjacent tray panel or panels of the
tray;
a plurality of support-area-aeration apertures
(803, 903, 1003) are formed in the tray laterally
adjacent to the tray support (804, 904, 1004);
one or more of the plurality of support-area-aer-
ation apertures (803, 903, 1003) are at least par-
tially covered by a cover (808, 908) said cover
being positioned to interact with vapor passing
through the support-area-aeration aperture,
wherein the cover (808, 908) comprises a can-
opy (810, 910, 1010) disposed above the tray
and at least partially covering the support-area-
aeration aperture (803, 903, 1003), wherein the
canopy (810, 910, 1010) is connected to one or
more legs (812, 912, 1012) disposed through
the support-area-aeration aperture (803, 903,
1003) being vertically movable within the sup-

port-area-aeration aperture (803, 903, 1003) to
allow variation of the height of the canopy (810,
910, 1010) from the tray deck and being provid-
ed with one or more feet (814, 914, 1014) being
disposed under the tray, wherein the feet (812,
912, 1012) interacts with the underside of the
tray to prevent removal of the cover (808, 908)
from the tray, so that as the canopy (810, 910,
1010) moves away from the tray it tilts to an ob-
lique angle with respect to the tray exposing an
opening pointing in the direction of the underly-
ing tray support (804, 904, 1004) and as the can-
opy (810, 910, 1010) moves further away from
the tray deck, the opening pointing in the direc-
tion of the underlying adjacent tray support (804,
904, 1004) grows larger thereby biasing more
vapor (806, 906) in the direction of and to a po-
sition above the tray support (804, 904, 1004)
such that greater than 75% of vapor (806, 906)
passing through the support-area-aeration ap-
erture (803, 903, 1003) is directed laterally
across the tray and over the underlying tray sup-
port (804, 904, 1004).

2. The apparatus of claim 1, wherein the legs (912,
1012) are:
tapered or rockered between the feet (914, 1014)
and canopy (910, 1010) to allow the canopy (910,
1010) to tilt with respect to the tray deck as the legs
(912, 1012) move within the aperture (803, 903,
1003).

Patentansprüche

1. Dampf-Flüssigkeits-Kontaktaustauschbodenein-
richtung zur Verwendung in einer Abtrennungssäu-
le, wobei die Einrichtung einen Austauschboden und
einen Austauschbodenhalter (804, 904, 1004) um-
fasst, wobei:
der Austauschbodenhalter (804, 904, 1004) ein oder
mehrere Elemente umfasst, die aus der Gruppe aus-
gewählt sind, die aus Folgendem besteht:

einem Ring, der unter einer Umfangsregion des
Austauschbodens liegt und diesen hält, einem
Teilring, der unter einer Umfangsregion des
Austauschbodens liegt und diesen hält, einer
Halterung, die unter einer Umfangsregion des
Austauschbodens liegt und diesen hält, einem
Flansch, der unter einer Umfangsregion des
Austauschbodens liegt und diesen hält, einem
Querträger, der unter einer Sehnenregion des
Austauschbodens liegt und diesen hält, und ei-
ner Austauschbodenplatte, die einen Querträ-
ger ausbildet, der einen Abschnitt einer angren-
zenden Austauschbodenplatte oder -platten
des Austauschbodens hält;
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mehrere Haltebereichsbelüftungsöffnungen
(803, 903, 1003) in dem Austauschboden seit-
lich angrenzend an dem Austauschbodenhalter
(804, 904, 1004) ausgebildet sind;
eine oder mehrere der mehreren Haltebereichs-
belüftungsöffnungen (803, 903, 1003) mindes-
tens teilweise durch eine Abdeckung (808, 908)
abgedeckt sind, wobei die Abdeckung positio-
niert ist, um mit dem Dampf, der durch die Hal-
tebereichsbelüftungsöffnung führt, zusammen-
wirkt, wobei die Abdeckung (808, 908) eine Hau-
be (810, 910, 1010), die über dem Austausch-
boden angeordnet ist und die Haltebereichsbe-
lüftungsöffnung (803, 903, 1003) wenigstens
teilweise abgedeckt, umfasst, wobei die Haube
(810, 910, 1010) mit einem oder mehreren Bei-
nen (812, 912, 1012) verbunden ist, die durch
die Haltebereichsbelüftungsöffnung (803, 903,
1003) angeordnet sind und innerhalb der Halte-
bereichsbelüftungsöffnung (803, 903, 1003)
vertikal beweglich sind, um eine Variation der
Höhe der Haube (810, 910, 1010) von dem Aus-
tauschbodendeck zu ermöglichen und mit ei-
nem oder mehreren Füßen (814, 914, 1014) ver-
sehen ist, die unter dem Austauschboden an-
geordnet sind, wobei die Füße (812, 912, 1012)
mit der Unterseite des Austauschbodens zu-
sammenwirken, um ein Entfernen der Abde-
ckung (808, 908) aus dem Austauschboden zu
verhindern, so dass, wenn sich die Haube (810,
910, 1010) von dem Austauschboden wegbe-
wegt, sie sich in einem schrägen Winkel hin-
sichtlich des Austauschbodens neigt, wobei ei-
ne Öffnung freilegt wird, die in die Richtung des
darunterliegenden Austauschbodenhalters
(804, 904, 1004) zeigt, und wenn sich die Haube
(810, 910, 1010) weiter von dem Austauschbo-
dendeck wegbewegt, die Öffnung, die in die
Richtung des darunterliegenden angrenzenden
Austauschbodenhalters (804, 904, 1004) zeigt,
größer wird, wobei dadurch mehr Dampf (806,
906) in die Richtung und zu einer Position über
dem Austauschbodenhalter (804, 904, 1004)
derart hinlenkt, dass mehr als 75 % des Damp-
fes (806, 906), der durch die Haltebereichsbe-
lüftungsöffnung (803, 903, 1003) strömt, seitlich
über den Austauschboden hinweg und über den
darunterliegenden Austauschbodenhalter (804,
904, 1004) geführt wird.

2. Einrichtung nach Anspruch 1, wobei die Beine (912,
1012) Folgendes sind:
verjüngt oder zwischen den Füßen (914, 1014) und
der Haube (910, 1010) geschaukelt, um es der Hau-
be (910, 1010) zu ermöglichen hinsichtlich des Aus-
tauschbodendecks zu neigen, wenn sich die Beine
(912, 1012) innerhalb der Öffnung (803, 903,1003)
bewegen.

Revendications

1. Appareil à plateau de contact vapeur-liquide destiné
à être utilisé dans une colonne de séparation, ledit
appareil comprenant un plateau et un support de pla-
teau (804, 904, 1004), dans lequel :

ledit support de plateau (804, 904, 1004) com-
prend un ou plusieurs éléments choisis dans le
groupe constitué : d’un anneau sous-jacent et
supportant une région circonférentielle du pla-
teau, d’un anneau partiel sous-jacent et suppor-
tant une région circonférentielle du plateau, d’un
élément de soutien sous-jacent et supportant
une région circonférentielle du plateau, d’une
bride sous-jacente et supportant une région cir-
conférentielle du plateau, d’une traverse sous-
jacente et supportant une région de corde du
plateau et d’un panneau de plateau formant une
traverse supportant une partie d’un ou plusieurs
panneaux de plateau adjacents du plateau ;
une pluralité d’ouvertures d’aération de zone de
support (803, 903, 1003) sont formées dans le
plateau latéralement adjacent au support de pla-
teau (804, 904, 1004) ;
une ou plusieurs de la pluralité d’ouvertures
d’aération de zone de support (803, 903, 1003)
sont au moins partiellement recouvertes par un
couvercle (808, 908), ledit couvercle étant posi-
tionné de manière à interagir avec la vapeur tra-
versant l’ouverture d’aération de zone de sup-
port, le couvercle (808, 908) comprenant un
auvent (810, 910, 1010) disposé au-dessus du
plateau et couvrant au moins partiellement
l’ouverture d’aération de zone de support (803,
903, 1003), l’auvent (810, 910, 1010) étant rac-
cordé à une ou plusieurs pattes (812, 912, 1012)
disposées à travers l’ouverture d’aération de zo-
ne de support (803, 903, 1003) pouvant être dé-
placées verticalement au sein de l’ouverture
d’aération de zone de support (803, 903, 1003)
de manière à permettre une variation de hauteur
de l’auvent (810, 910, 1010) à partir de la plate-
forme de plateau et étant pourvue d’un ou plu-
sieurs pieds (814, 914, 1014) disposés sous le
plateau, les pieds (812, 912, 1012) interagissant
avec la face du dessous du plateau pour empê-
cher le retrait du couvercle (808, 908) du pla-
teau, de sorte qu’à mesure que l’auvent (810,
910, 1010) s’éloigne du plateau, il s’incline à un
angle oblique par rapport au plateau, exposant
une ouverture pointant dans la direction du sup-
port de plateau sous-jacent (804, 904, 1004) et
à mesure que l’auvent (810, 910, 1010) s’éloi-
gne davantage de la plateforme de plateau,
l’ouverture pointant dans la direction du support
de plateau adjacent sous-jacent (804, 904,
1004) grandit, exerçant une contrainte propre à
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diriger plus de vapeur (806, 906) vers et jusqu’à
un emplacement situé au-dessus du support de
plateau (804, 904, 1004) de sorte que plus de
75 % de la vapeur (806, 906) traversant l’ouver-
ture d’aération de zone de support (803, 903,
1003) est dirigée latéralement de part en part
du plateau et par-dessus le support de plateau
sous-jacent (804, 904, 1004).

2. Appareil selon la revendication 1, dans lequel les
pattes (912, 1012) sont :
effilées ou en balancier entre les pieds (914, 1014)
et l’auvent (910, 1010) pour permettre à l’auvent
(910, 1010) de s’incliner par rapport à la plateforme
de plateau à mesure que les pattes (912, 1012) se
déplacent au sein de l’ouverture (803, 903, 1003).
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