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(57) ABSTRACT

The invention is a distributor tray for a column (1) for heat
and/or material exchange between a gas (G) and a liquid (L),
comprising at least one means providing passage of the gas
through the tray (2). The means has at least one wall (4),
defining on the surface of the tray (2) compartments (8) of
substantially identical surface areas. Each compartment com-
prises at least one means (5) allowing passage of the liquid
through the tray (2). The invention also has application to a
gas/liquid contact column, a gas treatment unit, a CO, capture
unit, a distillation unit, an offshore floating barge comprising
such a distributor tray and a method of manufacturing the tray.
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DISTRIBUTOR TRAY FOR OFFSHORE
GAS/LIQUID CONTACT COLUMN

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Reference is made to French patent application Ser.
No. 12/01.143, filed on Apr. 18,2013, and a copending related
application entitled “PARTITIONED DISTRIBUTOR
TRAY FOR OFFSHORE GAS/LIQUID CONTACT COL-
UMN.” filed on Apr. 17, 2013 (Attorney Ref: 612.53035x00)
which applications are incorporated herein by reference in
their entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to offshore gas/liquid
contact columns, and more particularly to offshore gas treat-
ment, CO, capture, dehydration or distillation units.

[0004] 2. Description of the Prior Art

[0005] Offshore gas treatment and/or CO, capture units
using amine wash processes comprise liquid or gaseous fluid
absorption and regeneration columns. These columns operate
under counter-current or co-current gas/liquid flow condi-
tions and, for example, are installed on vessels, floating
barges or offshore platforms, of FPSO (Floating Production,
Storage and Offloading) type or of FLNG (Floating Liquefied
Natural Gas) type. Floating barges also comprise distillation
columns or dehydration columns.

[0006] The columns used in these offshore gas treatment
and/or CO, capture and/or distillation and/or dehydration
units are generally based on the principle of a material and/or
heat exchange between the gas and the fluid that circulate in
the columns. FIG. 1 shows a particular case of a gas treatment
column (1) equipped with a distributor tray at the column top.
Conventionally, the gas treatment column (1) comprises sev-
eral sections (3) filled by a contactor with a distributor tray (2)
being arranged above each section (3). The gas/liquid con-
tactor contacts gas (G) with liquid (L) for allowing
exchanges.

[0007] The standard distributors (2) used in absorption/
regeneration or distillation columns generally have a collec-
tor/distributor tray equipped with chimneys (4) (see FIG. 2).
Distribution of the liquid occurs through passage thereof in
orifices (5) positioned in the lower part of tray (2) and distri-
bution of the gas occurs through chimneys (4). Each chimney
(4) allows passage of the gas, according to the counter-current
or co-current operating mode, from the lower part of the
column to the upper part of column (1), or from the upper part
to the lower part. Chimneys (4) project beyond one side of
tray (2) and they are perpendicular thereto. Each chimney (4)
has walls (parallelepipedic or cylindrical for example), which
delimit an inner volume that is open on either side of tray (2).
In order to prevent the liquid from passing through chimneys
(4), the gas outlet or inlet opening above the tray (according to
the counter-current or co-current mode) is preferably
orthogonal to the longitudinal direction of chimney (4). The
purpose of the distributor tray is to distribute liquid (L) homo-
geneously onto gas/liquid contactor (3).

[0008] The trays equipped with chimneys can be of differ-
ent types and positioned according to different configura-
tions. Different distributor tray variants are described notably
in the following U.S. Pat. Nos. 6,338,774 B, 6,149,136 A and
5,752,538 A and 2004/020238.
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[0009] The gas/liquid contact columns are placed on float-
ing structures, of a vessel, platform or barge which are sen-
sitive to wave motion. The equipments installed on these
units, notably gas/liquid distributor trays, therefore undergo
wave motions up to six degrees of freedom (yaw, pitch, roll,
heave, sway, thrust).

[0010] By way of example, the angle associated with the
combination of the pitch and roll oscillations is of the order of
+/=5° with a period from 15 to 20 s. The orders of magnitude
of the longitudinal, transverse and vertical accelerations
encountered in the column range respectively between 0.2/0.
7/0.2 m/s> 6 m above the deck where the column is arranged
and 0.3/1.2/0.3 m/s* 50 m above the deck.

[0011] Under such conditions, the operation of conven-
tional distributor trays equipped with chimneys (FIG. 2) can
be greatly disturbed. Indeed, the operation of these distribu-
tors is mainly based on gravity, and a liquid guard level of
homogeneous height “h” has to form on the distributor tray.
The square of the velocity of flow of the liquid through
orifices (5) in the lower part of tray (2) is proportional to the
height of the liquid guard level (U,?xgh). When tray (2) is
inclined under the effect of the wave motion (FIG. 3), the
height of the liquid level is no longer uniform on the distribu-
tortray (h, >h,), which causes an imbalance in the distribution
of liquid at the inlet of gas/liquid contactor (3). The distribu-
tion quality and thus the efficiency of the column are greatly
impacted. This poor distribution, if it is not controlled, can
substantially degrade the performances of the column. A
great liquid guard height (around 0.6 m) would be necessary
to make up for these effects, which means bulk and weight
increase, which is not suitable for offshore units.

[0012] In order to avoid this type of problem, distribution
elements generally insensitive to horizontal variability have
been used. These distributors generally have a collector and a
distributor connected by one or more relatively long vertical
lines so that the distributor remains on charge whatever the
wave motion conditions are encountered. These distributors
are generally insensitive to the effects of the wave motion and
they generate a good distribution quality, but they are very
bulky. The can be several meters high in some cases, such as
disclosed in U.S. Published Application 2004/020238.

[0013] Another solution to these problems is described in
French Patents 2,771,018 and 2,771,019. Two distributors
(primary and secondary) are used. Each distributor is divided
into compartments in which the liquid spreads. These com-
partments allow the liquid to be better distributed in case of
inclination of the column. However, this option remains cum-
bersome because it requires two distributors. However, the
compartments do not communicate with one another, result-
ing in the liquid not being evenly distributed in the compart-
ments.

[0014] U.S. Pat. No. 5,132,055 discloses a distributor tray
where the chimneys allow the liquid flow zone to be parti-
tioned. Such a distributor tray is illustrated in FIG. 4. Accord-
ing to this document, the chimneys are then all parallel. The
compartments thus all have a different surface area. The par-
allelism of the chimneys does not allow proper supply and
good distribution of the liquid over the entire tray. Indeed,
when the inclination of the tray is parallel to these chimneys,
the height of liquid varies greatly between the two ends of the
tray.



US 2013/0277869 Al

SUMMARY OF THE INVENTION

[0015] The invention relates to a distributor tray compris-
ing gas passage means and liquid passage means. The gas
passage means are distributed in such a way that they form
compartments to decrease the liquid guard height under the
effect of the wave motion in order to guarantee proper supply
and good distribution of the liquid over the entire tray.
[0016] The invention relates to a distributor tray for a col-
umn intended for heat and/or material exchange between a
gas (G) and a liquid (L), comprising at least one means
allowing passage of gas through a tray, the means having at
least one wall. The wall defines, on the surface of the tray; the
compartments have substantially identical surface areas, and
each compartment comprises at least one means allowing
passage of the liquid through the tray.
[0017] According to the invention, the means allowing pas-
sage of the gas includes at least one chimney projecting by a
height H above one of the surfaces of the tray.
[0018] According to the invention, the tray comprises mul-
tiple gas passage means. The gas passage means are spaced to
allow part of the liquid to flow between the compartments.
[0019] Advantageously, the tray comprises multiple gas
passage means with the gas passage means being identical.
[0020] According to one embodiment, the tray is circular,
and a first group of the gas passage means are oriented along
a first diameter of the tray.
[0021] According to an embodiment, a second group of the
gas passage means is oriented along a second diameter of the
tray with the second diameter being substantially perpendicu-
lar to the first diameter.
[0022] According to an embodiment, the tray is circular,
and a third group of said gas passage means is oriented to
substantially form a concentric circle with the tray.
[0023] According to an embodiment, a fourth group of the
gas passage means is oriented to separate the outer compart-
ments made up of the first, second and third groups of the gas
passage means into two identical parts.
[0024] The dimensions are preferably defined as follows:
[0025] a) Length L1 between two consecutive gas pas-
sage means of the third group ranges between 0 and 200
mm and preferably is between 0 and 100 mm,
[0026] b)Length[.2 betweena gas passage means (4) of the
third group and an outer gas passage means ranges between 0
and 200 mm and preferably is between 0 and 100 mm,
[0027] c¢) Length L3 between the edge of the tray and the
outer gas passage means ranges between 0 and 200 mm and
preferably is between 0 and 100 mm,
[0028] d) Length Z of a compartment ranges between 20
and 2000 mm and preferably is less than 50/2 tan 6 (mm) with
0 being the maximum imposed tray inclination angle.

[0029] Advantageously, the gas passage means are paral-
lelepipedic.
[0030] In avariant, the liquid passage means are chimneys

equipped with at least one perforation with the chimneys
projecting above one of the surfaces of the tray.

[0031] Furthermore, the invention relates to an offshore
gas/liquid contact column wherein two fluids are contacted
by at least one gas/liquid contactor. The column comprises at
least a first inlet for a liquid fluid, at least a second inlet for a
gaseous fluid, at least a first outlet for a gaseous fluid and at
least a second outlet for a liquid fluid. The column comprises
a distributor tray as defined above which permits distribution
of the fluids onto the contactor.
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[0032] The invention furthermore relates to a gas treatment
unit and/or to a CO, capture unit using gas washing with an
absorbent solution, notably containing amines. The unit com-
prises at least one column according to the invention that
allows exchanges between the gas and the absorbent solution.
[0033] The invention also relates to an offshore floating
barge, notably for hydrocarbon recovery, comprising a gas
treatment and/or CO, capture unit according to the invention
or a distillation and/or dehydration unit according to the
invention for cleaning the gases which are produced.

[0034] The invention also relates to a method of manufac-
turing a tray as described above wherein the following stages
are carried out:

[0035] a) defining an imbalance index IQ for the tray
wherein:

Ui - Unz
O T

with U; | and U, being the velocities of the liquid leaving the
tray at two diametrically opposed ends of the tray;

[0036] b) selecting a maximum imbalance index for the
tray and a maximum inclination angle 6 for the tray with
respect to the horizontal;

[0037] c)determining spacings (I.1,1.2,1.3, Z) between the
gas passage means permitting obtaining the maximum imbal-
ance index; and

[0038] d) positioning the walls in compliance with the
spacings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] Other features and advantages of the device accord-
ing to the invention will be clear from reading the description
hereafter of embodiments given by way of non limitative
example, with reference to the accompanying figures
wherein:

[0040] FIG. 1, already described, illustrates the particular
case of a gas treatment or CO, capture column equipped with
a distributor tray at the column top;

[0041] FIG. 2, already described, illustrates a distributor
tray according to prior art;

[0042] FIG. 3, already described, illustrates an inclined
distributor tray according to prior art;

[0043] FIG. 4, already described, illustrates a distributor
tray according to prior art;

[0044] FIG. 5 illustrates a distributor tray according to an
embodiment of the invention;

[0045] FIG. 6 illustrates a top view of a distributor tray
according to the embodiment of FIG. 5;

[0046] FIGS. 7a)to 7¢) illustrate the evolution of the liquid
guard level for three angular positions (0°, 5° and -5°) of a
conventional tray according to the prior art of FIG. 2;
[0047] FIGS. 8a)to 8¢) illustrate the evolution of the liquid
guard level for three angular positions (0°, 5° and -5°) of a
specific tray according to the prior art of FIG. 4;

[0048] FIGS. 9a)to 9¢) illustrate the evolution of the liquid
guard level for three angular positions (0°, 5° and -5) of the
tray according to the embodiment of FIG. 5;

[0049] FIG. 10 is a comparative curve between the inven-
tion and the prior art;

[0050] FIG. 11 illustrates the distributor tray of the inven-
tion in AN inclined position; and
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[0051] FIG. 12 illustrates a second embodiment of the
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0052] FIGS. 5 and 6 illustrate a distributor tray according
to the invention.

[0053] The invention relates to a distributor tray for a col-
umn (1) intended for heat and/or material exchange between
a gas (G) and a liquid (L), conventionally comprising at least
one gas passage means (a chimney for example) (4) permit-
ting passage of the gas from one side of the tray to the other
side, and at least one liquid passage means (an orifice for
example) (5) allowing passage of the liquid from one side of
the tray (2) to the other.

[0054] According to the invention, chimneys (4) are dis-
tributed in such a way that their parallelepipedic or cylindrical
walls define compartments (8) on the surface of tray (2). The
chimneys thus generate liquid compartments (8) and serve as
“barriers” when the tray is inclined for maintaining a rela-
tively homogeneous liquid guard level even in case of great
inclination. Thus, a good quality of liquid distribution on the
gas/liquid contactor is guaranteed. What is referred to as
liquid guard is the interface between the gas and the liquid.
The height of the liquid guard corresponds to the liquid level
with respect to the upper surface of the tray. Furthermore,
what is referred to as liquid flow zone is the zone on which the
liquid circulates which is the upper side of the tray from
which the chimneys project. According to the invention, the
surface areas of compartments (8) are substantially identical
(with variations of more or less 10%) to provide proper sup-
ply and good distribution of the liquid.

[0055] The chimneys (4) are spaced out and, by means of
these spacings, the liquid can flow over the entire surface of
distributor tray (2), thus providing good radial dispersion of
the liquid. The lengths (L1, 1.2, 1.3 and Z for example) of the
spacings are dimensioned to provide proper supply and good
distribution of the liquid. Each compartment (8) and each
spacing preferably comprises several orifices (5).

[0056] According to an embodiment of the invention,
chimneys (4) are parallelepipedic, which facilitates their
manufacture and installation. Advantageously, the chimneys
are all identical. Orifices (5) provided in tray (2) can have a
triangular or a square distribution pitch. Advantageously, the
number of orifices (5) of tray (2) is larger than the number of
chimneys (4). Furthermore, orifices (5) can have the same
size or different sizes. Each compartment (8) comprises at
least one orifice (5).

[0057] FIG. 6 illustrates a top view of a preferred embodi-
ment of the location of the chimneys. In this figure, orifices
(5) are not shown.

[0058] Preferably, the height of the chimneys is substan-
tially identical to the conventional chimneys of the prior art.
Thus the vertical space requirement of the distributor tray is
not modified by the invention. Conventionally, the distributor
tray is circular.

[0059] According to specific embodiments of the inven-
tion, the chimneys are distributed with the following posi-
tions, alone or in combination:

[0060] A first group of chimneys is oriented along a first
diameter of the tray to separate the liquid flow zone into two
half-discs. According to an embodiment, this first group of
chimneys has four chimneys;

[0061] A second group of chimneys is oriented along a
second diameter of the tray to separate the liquid flow zone
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into two half-discs. Preferably, the second diameter is per-
pendicular to the first diameter to form four identical disc
portions. According to an embodiment, this second group of
chimneys has four chimneys;

[0062] A third group of chimneys is oriented to substan-
tially form a circle concentric to the tray. This circle separates
the flow zone into two zones which are a first, inner zone and
a second outer zone. According to an embodiment, the third
group has eight chimneys. The spacing between two consecu-
tive chimneys of the third group is L1. The distance between
the edge of the tray and the chimneys of the third group is Z;
[0063] A fourth group of chimneys is oriented to separate
into two substantially equal parts the outer compartments
which is made up of the first, second and third groups.
According to an embodiment, these chimneys are oriented at
an angle of 45° to the chimneys of'the first and second groups.
The fourth group has four chimneys. The spacing between a
chimney of the fourth group and a chimney of the third group
is L.2. The spacing between the edge of the tray and the outer
chimneys is L.3.

[0064] For this embodiment, distances Z, L1, L2 and L3
can be selected to optimize the flow of liquid over the entire
liquid flow zone in order to provide good liquid distribution.
Too large a spacing between chimneys leads to a guard height
imbalance while remaining below the imbalance existing
with the prior art. Too small a spacing reduces the fluid flow
and can disturb the distribution of the liquid on the tray.
[0065] However, other configurations can be considered for
chimneys (4) (as shown in FIG. 12 for example). The number
of chimneys (4) used and the configuration selected depend
on the diameter of the tray. Indeed, the number of compart-
ments is preferably larger on a tray of large diameter than on
a tray of smaller diameter.

[0066] To characterize the sensitivity of the tray to the
marine environment, an imbalance index is generally defined
by the relation as follows:

' —Un (Equation 1)

U
N e

with: U, ; , being the velocity of the liquid flowing from the
orifices arranged at the ends of the distributor tray as shown in
FIGS. 3 (prior art) and 11 (according to the invention). A low
value of the imbalance index (IQ) indicates a good liquid
distribution. On the other hand, a high IQ value indicates a
great distribution imbalance and a high sensitivity to the wave
motion undergone by the tray.

[0067] The characteristic distance Z to the edge of the tray
can be optimized so as to minimize the imbalance index.
Depending on the characteristics of the tray and on the oper-
ating conditions, it is possible for the maximum inclination
angle 0 of the tray with respect to the horizontal imposed by
the marine environment, to define an optimum length for Z
with the combination of the following formulations:

Pax = ho + Ztanf
Ppin = ho — Ztanf
Ah = hygy = Byin, = 2Ztand

Upy «cprf28h,0.

Upp o< cf\/Zghm‘-n
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with:
[0068] c,being the friction coefficient at the orifice,
[0069] h, being the height at equilibrium (6=0°) of the

liquid guard in a compartment of the distributor tray,

[0070] h,,,. being the maximum height of liquid guard in a
compartment of the distributor tray,

[0071] h,,,, being the minimum height of liquid guard in a
compartment of the distributor tray,

[0072] U,, and U,, being liquid velocity at the orifice, and
sign « means proportional to.

[0073] Itis thus possible to determine a length Z as a func-
tion of the geometry of the tray and the marine conditions to
meet a given imbalance index. For example, in order to have
an imbalance index 1Q<10%, it is necessary to have Ah=50
mm, therefore Z has to be less than:

7o 50
~ 2tanf

(mm).

[0074] Alternatively, in order to optimize the distribution of
the liquid between compartments (8), a minimum flow can be
guaranteed while keeping a homogeneous volume of liquid
over the entire tray by imposing lengths ranging between 0
and 200 mm and preferably between 0 and 100 mm for the
various spacings. For the embodiment illustrated in FIG. 5,
the following configuration can be selected:

[0075] a)LengthL1 between two consecutive chimneys (4)
of the third group ranges between 0 and 200 mm.

[0076] b) Length L2 between a chimney (4) of the third
group and an outer chimney (4) ranges between 0 and 200
mm.

[0077] c) Length L3 between the edge of the tray and the
outer chimneys ranges between 0 and 200 mm.

[0078] d)Length Z of a compartment depends on the diam-
eter of the tray and on the marine conditions encountered.
Length Z ranges between 20 and 2000 mm and it is preferably
less than

50

Frang

with 8 being the maximum tray inclination angle imposed by
the marine environment.

[0079] One of the lengths (L1, .2 and [.3) can be zero but
however, in that case, the other two spacings must be suffi-
cient for liquid circulation.

[0080] In a variant of the preferred embodiment of the
invention, the following characteristics can be modified:
The compartments have a substantially triangular shape;
The compartments have a substantially hexagonal shape (of
honeycomb type for example);

The compartments have a substantially rectangular shape
with the chimneys being perpendicular (FIG. 12);

The chimneys have a square base and chimneys are juxta-
posed to form walls delimiting the compartments; and
Liquid passage means (5) are chimneys equipped with at least
one perforation (or at least one row of perforations) with the
chimneys projecting from the surfaces of the tray (2).
[0081] The invention also relates to an offshore absorption
or regeneration column (1) wherein two fluids are contacted
by means of a gas/liquid contactor (3), the column (1) com-
prising at least a first inlet for a liquid fluid, at least a second
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inlet for a gaseous fluid, at least a first outlet for a gaseous
fluid and at least a second outlet for a liquid fluid. Column (1)
also comprises a distributor tray (2) as described above,
allowing distribution of the fluids on the contactor (3).
[0082] Advantageously, gas/liquid contactor (3) is a
stacked or random packed bed. Distributor tray (2) can be
associated with a dispersion system arranged below the dis-
tributor tray. This dispersion system can be a set of sprinklers
or of perforated lines arranged in parallel below the distribu-
tor tray. This dispersion system provides good dispersion of
the liquid in the gas/liquid contactor.

[0083] Thetray according to the invention is also suited for
distillation columns and dehydration columns.

[0084] Furthermore, the invention relates to a gas treatment
and/or CO, capture unit using gas washing with an absorbent
solution containing amines for example. The unit comprises
at least one column (1) as defined above that allows
exchanges between the gas and the absorbent solution, and
mainly between the gas and the amines that may be contained
in this solution.

[0085] Finally, the invention relates to an offshore floating
barge of FPSO or FLNG type, notably for hydrocarbon pro-
duction and treatment. The barge comprises a gas treatment
and/or CO, capture unit according to the invention or a dis-
tillation and/or dehydration unit as described above for clean-
ing the gases produced.

[0086] According to an embodiment, the dimensions of the
tray and of its components match the following intervals:
The height of distributor tray (2) ranges between 100 and
2000 mm and preferably between 600 and 1000 mm;

The diameter of tray (2) ranges between 400 and 5000 mm;
The length of chimneys (4) ranges between 50 and 1200 mm
and preferably between 50 and 700 mm;

The height of chimneys (4) ranges between 300 and 1000 mm
and preferably between 400 and 700 mm; and

Distances 1.1, [.2 and L3 range between 0 and 200 mm and
preferably between 0 and 100 mm.

[0087] Furthermore, the invention relates to a method of
manufacturing a distributor tray as described above, wherein
the following stages are carried out:

[0088] a) first selecting a configuration of chimneys (4) on
the tray (2) by determining a number of chimneys to be used
and the way to position them as for example according to the
embodiment of FIG. 5,

[0089] b) defining an imbalance index 1Q for the tray
wherein:

Ui = U
10(%) = —————100
et (U1 +Ur2) /2

with U; | and U, being the velocities of the liquid leaving the
tray at two diametrically opposed ends of the tray (FIG. 11);
[0090] c)selecting a maximum imbalance index for the tray
(2) and a maximum inclination angle 6 for the tray with
respect to the horizontal by fixing an imbalance index as a
function of the column operating limits (linked with the wave
motion for example);

[0091] d)determining spacings (L1, 1.2, .3 and Z) between
the gas passage means (4) permitting obtaining the maximum
imbalance index; and

[0092] e)positioning the walls in compliance with the spac-
ings.
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COMPARATIVE EXAMPLE

[0093] Inorderto illustrate the advantages of the invention,
a comparison is made of the results obtained with the inven-
tion (FIG. 5) with those obtained with a “conventional” dis-
tributor tray (FIG. 2) and those obtained with a distributor tray
as described in U.S. Pat. No. 5,132,055 (FIG. 4). A numerical
approach is used of CFD type (Computational Fluid Dynam-
ics) that studies the movements of a fluid, or their effects,
through the numerical solution of the equations governing the
fluid.

[0094] The numerical approachused is of Volume-of-Fluid
interface tracking type as described in Hirt & Nichols, JCP
39, 201-225 (1981). This method, which is well known, is
suited for simulating the change in interface topology
encountered in the distributor subjected to wave motion (de-
tachment, interface reconnection, breaker formation, . . . ).
The evolution of the two-phase flow is described by the mass
conservation and momentum conservation equations, and by
the presence rate transport equation.

[0095] Calculations were carried out with the commercial
software Fluent 13®(ANSYS, USA).

[0096] For all the CFD evaluation calculations presented
hereafter, the angle associated with the simulated roll motion
is +/-5° with a 15 s period. The properties of the fluids are:
p;=1055 kg/m3, ,=2.5 cp, ps=55 kg/m3 and pn;=0.013 cp.
The liquid guard height on the distributor being considered is
400 mm. A distance to the gyration point of the offshore
platform of 50 mis taken into account in the calculations. This
distance corresponds to the distributors arranged at the top of
the column, subjected to the highest accelerations. Finally,
the capillary effects are assumed to be negligible.

[0097] The distribution efficiency of the invention is com-
pared with that of a “conventional” distributor tray (FIG. 2)
and with that of a specific distributor tray (FIG. 4) in cases
where the tray undergoes wave motions. The sensitivity of the
tray to the marine environment is quantified by the imbalance
index defined by Equation (1).

Example 1

Properties of the Standard Tray (Prior Art of FIG. 2)

[0098] Diameter of the distributor tray is 4150 mm.
[0099] Diameter of the gas chimneys is 350 mm.
[0100] Height of the gas chimneys is 700 mm.
[0101] Triangular pitch P of the gas chimneys is 200 mm.
[0102] Minimum distance to the edge of the gas chimneys
is 100 mm.
[0103] Number of chimneys is 19.
[0104] Tray porosity (chimney surface area/total surface
area) is 13.5.
Example 2
Properties of the Tray of U.S. Pat. No. 5,132,055
(FIG. 4)
[0105] Diameter of distributor tray (2) is 4150 mm.
[0106] Thickness of gas chimneys (4) is 70 mm.
[0107] Height of gas chimneys (4) is 700 mm.
[0108] Pitch between gas chimneys (4) is 200 mm.
[0109] Minimum distance to the edge of chimneys (4) is
110 mm.
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Example 3

Properties of the Tray According to the Invention
(Chimney Distribution According to the
Embodiment of FIG. 5)

[0110] Diameter of distributor tray (2) is 4150 mm.
[0111] Height of gas chimneys (4) is 700 mm.

[0112] Distance L1 is O mm.

[0113] Distance 1.2 is 82 mm.

[0114] Distance L3 is 50 mm.

[0115] Distance Z is 925 mm.

[0116] FIGS. 7, 8 and 9 show the evolution of the liquid

guard (gas/liquid interface) on the distributor when it is sub-
jected to wave motions, for examples 1, 2 and 3 respectively.
The results are obtained from dynamic CFD type calcula-
tions. The figures show different instants corresponding to
different extreme positions. FIGS. 7a), 8a) and 9a) show the
trays in a horizontal position (6=0°); FIGS. 75), 8b) and 95)
show the trays in a first extremal position (6=5°) correspond-
ing to a wave motion; and FIGS. 7¢), 8¢) and 9c¢) show the
trays in a second extremal position opposite the first extremal
position (8=-5°). The right part of FIGS. 7, 8 and 9 illustrates
the variation of the liquid guard height in a plane passing
through a diameter of the tray.

[0117] The results clearly show that the “conventional”
distributor tray is highly sensitive to the effects of wave
motion.

[0118] On the other hand, for the device according to the
invention, the results show that the liquid guard remains quite
homogeneous on the distributor tray despite the wave motion,
thus providing good distribution quality.

[0119] These results are quantified in FIG. 10 that com-
pares the imbalance index obtained with the three distributor
trays. For the “conventional” tray (example 1), the imbalance
index ranges between 0% and 200% over a period of oscilla-
tion of the tray with a 200% peak when the angle of inclina-
tion reaches its maximum level, i.e. 5°. It should be noted that
the value of 200% indicates that part of the distributor tray is
no longer in contact with the liquid (see FIGS. 7b) and 7¢)).
Over a period of 15 s, the mean maldistribution rate of the
“conventional” distributor is 80%.

[0120] When the inclination of the tray described in U.S.
Pat. No. 5,132,055 (example 2) which is parallel to the chim-
neys, the distributor tray remains very sensitive to wave
motions with the imbalance index also ranging between 0%
and 200%. Over a period of 15 s, the mean maldistribution
rate of the distributor tray is 73%, close to the 80% of the
“conventional” tray.

[0121] On the other hand, the tray according to the inven-
tion (example 3) has significantly better performances.
Indeed, the imbalance index ranges between 0% and 60%.
Therefore, no part of the tray is drained, at any time, and the
mean maldistribution rate for a period of 15 s is 40%. It can be
noted that, due to the distribution of the chimneys, the imbal-
ance index remains low whatever the direction of the tray
inclination. To reach results equivalent to those obtained with
the system provided using the “conventional” tray, a liquid
guard height of about 650 mm would be necessary, which
would further increase the size and the weight (weight of the
liquid) of this tray, with higher gas chimneys in order to
prevent obstruction thereof, and increase its cost in compari-
son with the system provided. This example shows that the
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invention allows a significant gain in size and distribution
efficiency in a floating environment.

1-16. (canceled)

17. A distributor tray for a column for at least one of heat
and material exchange between a gas and a liquid, compris-
ing:

at least one means providing passage of the gas through the

tray, at least one wall with the wall defining on a surface
of the tray compartments of substantially identical sur-
face areas and each tray compartment comprising at
least one means providing passage of the liquid through
the tray.

18. A tray as claimed in claim 17, wherein the at least one
means providing passage of the gas includes at least one
chimney projecting upward a height from the surface of the
tray.

19. A tray as claimed in claim 18, wherein the tray com-
prises gas passage means are spaced apart to permit part of the
liquid to flow between the compartments.

20. A tray as claimed in claim 17, wherein the tray com-
prises identical gas passage means.

21. A tray as claimed in claim 18, wherein the tray com-
prises identical gas passage means.

22. A tray as claimed in claim 19, wherein the tray com-
prises identical gas passage means.

23. A tray as claimed in claim 19, wherein the tray is
circular and a first group of the gas passage means is oriented
along a first diameter of the tray.

24. A tray as claimed in claim 20, wherein the tray is
circular and a first group of the gas passage means is oriented
along a first diameter of the tray.

25. A tray as claimed in claim 23 wherein a second group of
the gas passage means is oriented along a second diameter of
the tray with the second diameter being substantially perpen-
dicular to the first diameter.

26. A tray as claimed in claim 24 wherein a second group of
the gas passage means is oriented along a second diameter of
the tray with the second diameter being substantially perpen-
dicular to the first diameter.

27. A tray as claimed in claim 19, wherein the tray is
circular and a third group of gas passage means is oriented to
substantially form a concentric circle with the tray.

28. A tray as claimed in claim 27, comprising a fourth
group of the gas passage means oriented to separate outer
compartments into two identical parts with the outer compart-
ments comprising the first, second and third groups of the gas
passage means.

29. A tray as claimed in claim 28, comprising:

a) a length L1 extending between two consecutive gas

passage means of the third group ranging between 0 and
200 mm,;
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b) a length L2 extending between a gas passage means of
the third group and an outer gas passage means ranging
between 0 and 200 mm;

c)alength L3 extending between an edge of the tray and the
outer gas passage means ranging between 0 and 200
mm; and

d) a length Z of a compartment ranging between 20 and
2000 mm.

30. A tray as claimed in claim 29 wherein length 1.2 ranges
between 0 and 100 mm, [.2 ranges between 0 and 100 mm, .3
ranges between 0 and 100 mm and Z is less than

50

Srang

with 6 being the maximum tray inclination angle.

31. A tray as claimed in claim 17, wherein gas passage
means are parallelepipedic.

32. A tray as claimed in claim 17, wherein the tray is an
offshore distributor and the liquid passage means are chim-
neys equipped with at least one perforation and project from
a surface of the tray.

33. An offshore gas and liquid contact column wherein two
fluids are contracted by at least one gas and liquid contactor
with the contact column comprising at least a first inlet for a
liquid fluid, at least a second inlet for a gaseous fluid, at least
a first outlet for a gaseous fluid and at least a second outlet for
aliquid fluid, with the contact column comprising at least one
means providing passage of the gas through the tray, at least
one wall with the wall defining on the surface of the tray
compartments of substantially identical surface areas, and
each tray compartment comprising at least one means pro-
viding passage of the liquid through the tray permitting dis-
tribution of the fluids onto the contactor.

34. At least one of a gas treatment and CO, capture unit
providing gas washing with an absorbent solution containing
amines wherein the unit comprises at least one column com-
prising at least a first inlet for a liquid fluid, at least a second
inlet for a gaseous fluid, at least a first outlet for a gaseous
fluid and at least a second outlet for a liquid fluid providing
exchanges between the gas and the absorbent solution.

35. At least one of a gas distillation and dehydration unit,
wherein the unit comprises at least one column comprising at
least a first inlet for a liquid fluid at least a second inlet for a
gaseous fluid, at least a first outlet for a gaseous fluid and at
least a second outlet for a liquid fluid providing exchanges
between the gas and the absorbent solution.
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