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For economic and environmental reasons, it 1is becoming

10 more and more necessary to recover these gases. One
method consists in converting them into heavier hydro-
carbons, which are in liquid form and are therefore
easier to transport, using the Fischer-Tropsch process
which consumes large amounts of oxygen.

15 It would therefore be beneficial to be able to
install an air distillation column on board a floating
platform or a barge, but proper operation of equipment
of this type 1is compromised by serious difficulties.
Specifically, a first imperative is for the liquid to be

20 distributed uniformly at the column head over the entire
cross section of the latter, despite the oscillations of
its axis due to the motion of the waves.

The object of the invention is to provide a
liguid distributor whose operation has very 1little

25 sensitivity to oscillations of this type.

To this end, the invention relates to a liquid
distributor of the aforementioned type, characterized in
that it comprises a transport element designed to convey
the liquid delivered by at least one opening in the

30 perforated bottom under gravity to a supply p01nt not
located plumb with this opening.

The distributor according to the invention may
have one or more of the following characteristics:

- the opening consists of a single perforation

35 or of a plurality of perforations close to one another;

- the transport element has an inlet end located
below and plumb with the said opening and separated from
the outlet end of the latter; ‘
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-distributor of the aforenentioned type, characterized in 25 that it
conprises a transport elenent designed to convey rpﬁ“: é‘s =
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comprises a device for irrigating an irrigation zone

whose area is greater than that of the said opening;

- the average diameter of the said region is

less than the average diameter of the surface containing

10 the outlet orifices of the transport elements, the ratio
of the diameters being, in particular, from 1 to 6
approximately;

- the distributor comprises transport elements
which are associated with a group of mutually separated

15 openings and are designed to convey the liguid flows
delivered by these openings to substantially a common
supply point not located plumb with the said openings;

~ the transport element comprises a plurality of
conduits, in particular a plurality of tubes, whose

20 inlets are designed to receive the 1liquid flows
delivered by the said openings, these conduits joining
to form a single conduit for the group of openings;

- the total rate of the said flows remains
substantially constant when the distributor becomes

25 inclined;

- the transport element or elements associated
with two openings that are substantially diametrically
opposite with respect to a central axis of the said
region and have equal area, lead substantially to a

30 common supply point;

~ the liquid flow output by at least one opening
or group of openings 1is conveyed by the transport
element or elements in such a way that its flow rate
becomes higher when the irrigated zone is elevated under

35 the effect of the inclination, and lower in the converse
case;

- the transport element associated with each
opening leads to a supply point located angularly at an

* This Sheet Has Been Replaced

[T



-3- angle of 180[err] fromthis opening wwth respect to a central axis of
the distributor; - .the openings are arranged in a first substan- tially
hori zontal plane as substantially circular 5 concentric rings, each
corrésponding to a ring of outlet oriftcds which is arranged in a second
substantially horizontal plane, |ocated below the first plane and including
t he sanme nunber of S%ﬁpH¥@90ints’ and one transport el enent connects each

g
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orifices which is arranged in a second substantially
horizontal plane, 1located below the first plane and
including the  same number of supply points, and one
transport element connects each point in the first ring
10 to an associated point in the second ring;
.- the pairs of associated points are angularly
offset by the same angle about the axis of the rings,
the transport elements associating two rings forming an
envelope surface in the form of a sleeve, and all the
15 transport elements together forming a series of such
envelope surfaces nested in each other;
- the said angular offset is reversed from one
envelope surface to the next;
- the said angular offset is between 80 and 100°
20 approximately;
- the said angular offset is between

approximately 100 and 180°;

~ the outlet ends of the transport elements

supply the liquid to a ©plurality of secondary
25 distribution containers with a perforated bottom.

The invention also relates to a distillation
column, characterized in that, at at least one level, it
includes a 1liquid distributor as defined above,
positioned on top of a distillation section.

30 According to other characteristics of this
distillation column:

- the distillation section has cross-corrugated
packing;

- the distributor is the head distributor of the

35 column, the said main volume being at least partially
accommodated in the upper dome of this column;

- the transport elements feed the liquid
directly to the distillation section;



20 approxi mately; - the said angul ar of f set S bet ween

approximately 100 and 180[err]; - the outlet ends of the transport elenents
supply the [iquid to a plurality of secondary 25 distribution
gontainers with a perforated bottom The*ifivention also relates to a
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- Figure 1 schematically represents an axial
section of a container with a perforated bottom in the
inclined position;

- Figure 2 schematically represents a

10 perspective view of a liquid distributor according to
the invention, arranged at the head of a distillation
column;

- Figure 3 1is a schematic plan view of the
distributor in Figure 2;

15 - Figure 4 schematically represents a liquid
transport element of this distributor;

- Figures 5 and 5A are similar views of two
variants;

- Figure 6 schematically illustrates another

20 embodiment of the liquid distributor according to the
invention;

- Figure 7 1is a schematic perspective view
illustrating the operating principle of yet another
embodiment of the liquid distributor according to the

25 invention;

- Figure 8 is a view from above of a concrete
embodiment of the second stage of the distributor in
Figure 7; and

- Figures 9 and 10 schematically represent two

30 "variants of a detail of the distributor according to the
invention.

Figure 1 represents a container 1 in the form of
a dish whose bottom 2 is perforated with openings 3 and
has a circular shape of normally vertical axis X-X. The

35 openings 3 may, in particular, be circular holes and,
unless otherwise indicated, it will be assumed that this
is the case and that the holes are all identical.

When the container contains a liquid L. and the



-~the colum is on board a floating structure such as a floating oil
platformor a barge. Illustrative enbodi nents of the invention wll now be
described with reference to the appended 5 drawi ngs, in which: - Figure 1
schematically represents an axial sect ior Gf a container with a perforated
bottomin the inclined position; - Figure schematical ly

2
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Il lustrating the operating principle of yet another

plane of Figure 1, the high opening 3A supplies a flow
rate Qa proportional toyk-rsine , while the low opening 3B

supplies a flow rate Qs proportional tov#-rsne . Under the
the oscillatory conditions due to the motion of the

10 waves, if the container forms a head distributor of an
on-board distillation column, with its radius substan-
tially equal to that of the column, the difference in
flow rate may be of the order of 10% or more, which is
unacceptable for assuring satisfactory operation of the

15 column.

Figures 2 and 3 represent a liquid distributor 4
which comprises the container 1 and which, in contrast,
ensures virtually uniform distribution of the 1liquid
over the entire cross-section of the distillation column

20 5, irrespective of its inclination, under the
aforementioned oscillatory conditions. As a variant, the
container 1 could moreover be replaced by a series of
funnels with perforated bottom, or by a bundle of
perforated tubes.

25 In its upper part, the distillation column 5
comprises a cylindrical shell 6 of axis X-X, and an
upper dome 7. The column is on board a floating
structure schematized at S in Figure 2. The upper
distillation section 8 of the column consists of cross-

30 corrugated packing.

‘As is well known, this type of packing includes
superposed cross-corrugated packing sections or packs 9,
each of which is in the form of a cylindrical slab
occupying the entire cross-section of the column.

35 Each pack 9 consists of a stack of corrugated
strips with oblique corrugations. Each strip has a
vertical general plane, all the strips have the same



enbodi nent of the liquid distributor according to the 25 invention; -
Figure 8 is a view.fromabove of a concrete enbodi nent of the second stage
of the distributor in Figure 7; and - gures 9 and 10 schematically

rreprésent two 30 variants of a detail of

i nventi on.
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next relative to the general axis of the column.

The container 1, open at the top and with a
diameter much less than the internal diameter of the
shell 6, is accommodated in the dome 7. The ratio of the
diameters is typically from 1 to 6. The bottom 2 of the
container 1 has a number of openings 3 equal to the
number of desired distribution points for the liquid on
the upper pack 9, i.e. typically 1000 to 3000 openings
for a column with a diameter of approximately 4 m.

The distributor 4 furthermore includes one
straight tube 10 per opening 3. Each tube 10 has an
upper inlet orifice 11 arranged Jjust under the
corresponding opening 3, and a lower outlet orifice 12
arranged just above the upper surface 13 of the upper
pack 9. If r and R iespectively denote the distances
from the axis X-X to the orifices 11 and 12, then R > r.
Furthermore, as can be seen clearly in Figures 2 and 3,
the point 12 is angularly offset by 90° around the axis
X~-X, relative to the point 11.

The openings 3 are arranged in a series of
concentric rings. Each ring 14 of average diameter xr has
an associated ring 15 of average diameter R on the
surface 13, and all the tubes connecting these two rings
are inclined in the same direction. All the tubes 10
associated with two given corresponding rings 14 and 15
thus together constitute generatrices of a hyperboloid
of revolution 16.

For two pairs of adjacent rings 14 and 114, the
tubes 10 are inclined in opposite directions, thus
forming two hyperboloids of revolution 16 and 116 nested
in one another. The hyperboloid 116 schematized in
Figure 2 thus corresponds to the rings 114 and 115
located immediately inside the aforementioned rings 14

al ,
ly



5 Thus, in the inclination plane, which 1is the plane of Figure
1, the high opening.3A supplies a flowrate Jerr] proportional [err],
whil e the | ow opening 3B supplies a rowL{ate B proportional [err]. Under
the t'he oscillatory conditions due to the notion of the 10 waves, if the
container forns a head distributor of an on-board distillation colum, wth
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flowrate nayagg oP'the order of 10% or nore, which is unacceptable for
assuring satisfactory Igpettsits ovapi ehd theotupes ELglagetheandESm epresent

a liquid distrgdchyhored H’P%QPbSQSD&éS%_% the, SR Shhds@ndenBiraBri b8s
contrast, ensures virtua éyunlforn1d|str|but|on of the |iquid over the

entire cross- $&& PdveFPatReYdrBELEingd; bR o uhte B rectionsrespective  of
its i ncl inati on, wWhder the hecdiaf or-etreind | waeth cxslc, | 481 otlye coadesi @0s. As

- _th ' ls | .
a variant, t %ul%%'lfyalt@%r géaﬂ%g%1%61?%[)?3\&%[)5%3%3%?3%% By ?gge%mggg%

funnels with perforate _ erfora
In its upper pdftrevollugignseifl thei dhstrbbuber 4 vmprwlelea cylindri cal

shell 6 of axis X-X GMirARHPREIsIXR 45 Thei1¢akdMteha 2A4RAar drathkoating
container 1, which is much less than that of the column,

10 has the effect of reducing the flow-rate differences
between the openings 3 in its bottom 2. '

Furthermore, the pairs of substantially
diametrically opposite openings belonging to two
adjacent rings 14, 114 are connected by their tubes 10

15 at two points 12, 112 which are adjacent to one another
because they are located substantially in the same
radial half-plane passing through the axis X-X and
belonging to two adjacent rings 15, 115.

Consequently, the zone of the surface 13 located

20 just below the points 12 and 112 receives the sum of the
flow rates delivered by a pair of substantially
diametrically opposite openings of the container 1,
which sum is virtually constant for all the pairs of
openings.

25 It is therefore sufficient for the area of the
zone in question to be small enough for the two flow
rates to be properly re-mixed by the cross-corrugated
packing, in order for the distribution of the 1liquid
over the entire surface 13 to remain permanently quasi-

30 uniform in spite of the oscillations of the axis X-X.

It will furthermore be noted that the structure
of the distributor 1 allows the rising gas to pass
without significant head loss between the tubes 10 and
around the container 1.

35 Figure 4 represents a straight tube 10, provided
at its inlet with a spout 17 which guarantees collection
of all the liquid delivered by the corresponding opening
3. All the spouts 17 are fixed in place by means of a



structure schematized at S in Figure 2. The upper distillation section 8 of
the col um consists of cross- 30 corrugated packing. As is well known, this
type of packing includes superposed cross-corrugated packing sections or
packs 9, each of which is in the formof8a~cylindrical slab occupying the
entire cross-section of the colum. 35 Each pack 9 consists of a
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surface 13, by a suitable positioning structure 118.

Figure 5 illustrates several modifications to
the arrangement in Figqure 4:

10 - On the one hand, the spout 17 is omitted, and
the inlet orifice 11 of the tube 10, with a diameter
much greater than that of the opening 3, is positioned
just below the lower end of the latter, but separated
from it, by means of the plate 18 connected to the

15 container 1.

- On the other hand, the tubes 10 are curved
with an upper part 20 for accelerating the liquid, with
a large slope, and a lower part 21 with a smaller slope.

- Lastly, the lower ends 12 of the tubes 10 are

20 equipped with an irrigating rose 22, which promotes
spreading of the distribution of the liquid over the
surface 13. This is because the irrigation rose 22
distributes the liquid over an area of the surface 13
greater than the area of the corresponding opening 3.

25 In this example, the curved tubes associated
with two corresponding rings are wound so as to generate
a sleeve-shaped surface around the axis X-X. All the
curved tubes thus together form a series of such
mutually nested surfaces, the winding directions of the

30 tubes being reversed from one surface to the next.

The wvariant in Figure 5A differs from the
previous one, on the one hand, in the omission of the
irrigation rose 22 and, on the other hand, by the shape
of the tube 10. Specifically, the latter has an inclined

35 main straight part, like the one in Figure 4, and is
bent to form two end parts which are also straight but
are vertical.

Figure 6 illustrates another way of correcting



10 dianeters is typically from1l to 6. The bottom 2 of the container 1 has
a nunber of openings 3 equal to the nunber of desired distribution points
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of a hyperbol o re
and the opposite side with a lower flow rate.
10 To that end, tubes 10A and 10B associated with

substantially diametrically opposite openings 3A and 3B
lead to points 12A, 12B on the surface 13 which are also
substantially diametrically opposite but which are
reversed relative to the two openings. The point 12A (orx

15 12B, respectively) is thus substantially in the same
radial half-plane, relative to the axis X-X, as the
opening 3B (or 3A, respectively). This arrangement
therefore makes it possible to irrigate more strongly
the packing zones which may dry out under the effect of

20 the inclination. However, in order as before to obtain a
structure which is permeable to the rising gas and
without crossover between the tubes 10, creation of the
numerous tubes 10 presupposes, in this case, that they
are arranged in a complex shape, in particular a

25 helicoid shape, which is more complicated than in the
embodiment in Figures 1 and 2.

In the example in Figure 6, the point 12A is
angularly offset by 180° about X-X' relative to the
point 11A. For angles of between 100° and 180°, a varying

30 degree of correction or "overcompensation" effect 1is

obtained for the distribution, the maximum being reached
for 180°.

The flow-rate compensation mode in Figures 1 and

2 is again found in the embodiment of the distributor 4

35 schematized in Figure 7, but in a configuration with two
distribution stages. The container 1 whose bottom 2 has

a number n of openings 3 which is wvery much less than
the total number N of irrigation points for the surface



For two pairs of adjacent rings 14 and 114, the tubes 10 are inclined in
opposite directions, thus 35 form ng two hyperbol oi ds of revolution 16 and
116 nested in one another. The hyperbqjg%f_;lG schematized in Figure 2 thus
corresponds to the rings 114 and 115 lo ed i mMmedi ately inside the

af orenentioned rings 14 -7- and 15. In this way, all the tubes 10
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n/2=16 secondary containers 101 which are open at the

top and have a perforated bottom 102, with the same area

and the same perforation factor, these being distributed

10 regularly over the cross-section of the column (only two

containers 101 have been represented, for the sake of

clarity). Each bottom 102 is pierced by n' openings 103

such that (n/2) x n' = N, i.e. for example n' = 200,
which corresponds to N = 3200 holes.
15 Each secondary container 101 is fed by two tubes

104, 10B, themselves respectively fed by two
diametrically opposite openings 3A, 3B, as before. There
is therefore, on the one hand, compensation for the
inclination within the distribution stage 104, plus a
20 significant reduction in the effect of the inclination
in each secondary container 101, by wvirtue of the small
sizes of the latter.
As a variant, as illustrated by dot/dash lines
in Figure 7, the openings 3A and 3B may be associated by
25 replacing the two tubes 10A and 10B with a single T-tube
110 which receives the liquid flows delivered by the two
diametrically opposite openings and combines them to
form a single flow in the stem of the T.
Figure 7 represents a set of containers 101
30 which are remote from one another, in order to explain
the way in which the distributor operates. In practice,
however, use will be made of a single container 101
(Figure 8) which substantially occupies the diameter of
the surface 13 and is subdivided axisymmetrically into
35 sixteen compartments 123, all having the same area and
the same perforation factor, here two hundred holes (not
shown) per compartment. These sixteen compartments may,
for example, be obtained by means of five mutually



adj acent rings 14, 114 are connected by their tubes 10 15 at two points 12,
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(51 ng gas toaBaSs A7 t KOWLIS nt i Qe HEd 1 Bost BEt vt ihe SESBesCD and
around t he combatménet. 35 to the Ftgutaidersprdddnts @rstﬁanghtheube
10, provided @bmbhetihBhel W8hid SROULadd YhiLh Blaraifees st@libathiron

In each of the embodiments described above,

10 instead of consisting of a single perforation with
relatively large diameter, each opening 3 may consist of
a group of perforations 203 which have smaller diameters
and are close to one another. The resulting advantage is
that it is possible to obtain a given liquid flow rate

15 with a depth Hz (Figure 10) less than the depth H; needed
in the case of a single perforation (Figure 9) which
creates a perturbing vortex effect. The diameter of the
multiple perforations 203 must, however, remain
sufficient to avoid any 1risk of obstruction by

20 impurities contained in the liquid to be distilled.

As will be understood, the invention also
applies to reflux liquid distribution in a column which
is fixed but whose axis is not perfectly vertical.

WO-2~90/10 497 describes, amongst others,

25 packing which is similar to the aforementioned cross-
corrugated packing but is perforated in a different way.
The term "cross-corrugated packing” used here also

comprises such packing, as well as any similar packing.



of all the liquid delivered by the correspondi ng opening 3. Al the spouts
17 are fixed in place by neans of a -8- plate 18 which has orifices of

t he sane: di anet ef he container 1, arranged at a sh i st | ow
the bottom 2 %‘Pldé??zﬁ%‘lgo the latter. 'FLf'rZ?her nore, as SCHrELERS e

2, all the 5 tubes 10 are positioned relative to one an ,

I nternedi ate | evel between the contai Nefatu nd the surf%ﬂ@ﬂﬂ“ﬂ"’ﬂ%llll““l
suitabl e positioning structure 118. thurejg illustrate " ol
nodi fications to the arrangenent in Figure 4: 10 . - On the one

hand, the spoyt 17 isp9ghidedisardphiberi Mt QLs€irradio®l cbhtmhybedl,
with a dianmeter nmuch gréater than that of the o enlgg]3,,| posi tigned just
bel ow the | owERe orfdR5 EREPFLFTRT , ahupeSBpdeaie (b iy niinst S ¢ he
pl ate 18 cbnnecwer tparthe Héds owtiletnespdningsOn (Bhe ditstarikthared fhe 4 ubes

10 are curved wj{f,an ypper Rarhc20-19aacEs! CLALEND skhe dduifiidest th

transport element (10; 110) designed to convey the

liquid delivered by at 1least one opening (3) under
gravity to a supply point (12, 112; 101, 123) not

10 located plumb with this opening.

2. Distributor according to Claim 1, characterized
in that the opening (3) consists of a single perforation
or of a plurality of perforations (203) close to one
another.

15 3. Distributor according to Claim 1 or 2,
characterized in that the transport element (10; 110)
has an inlet end (11) located below and plumb with the
said opening (3) and separated from the outlet end of
the latter.

20 4. Distributor according to any one of Claims 1 to
3, characterized in that the transport element (10; 110)
comprises a conduit which is open at the top in the form
of a funnel or closed in the form of a tube, this
conduit being straight, bent at one or more points or

25 curved.

5. Distributor according to any one of Claims 1 to
4, characterized in that, at its outlet end, the
transport element comprises a device (22) for irrigating
an irrigation zone whose area is greater than that of
30 the said opening (3).
6. Distributor according to any one of Claims 1 to
5, characterized in that the average diameter of the
said region (2) is less than the average diameter of the
surface containing the outlet orifices (12) of the

35 transport elements, the ratio of the diameters being, in
particﬁlar, from 1 to 6 approximately.

7. Distributor according to any one of Claims 1 to

6, characterized in that it comprises transport elements

This Sheet Has Been Replaced - Tm S i SH@T H AS BEEﬂ
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a large slope, and a lower part 21 with a smaller slope, - Lastl t he
| ower ends 12 of the tubes 10 are 20 equipped with aH!IIl m!u;ﬁ l”wse
22, whi‘th pronbtes spreading of the distribution of;t ! e

surface 13. This is because the irrigatioh Tose 22 distributes the I'iquid
over an area of the surface 13 greater than the area of the correspondi ng

opening 3. 25,... | n_, thi X ur b | at ed
with two corrsels%’on]dllcr)l)g "ru?ﬁ%% glr"g agﬁﬁgpége%s&gghggng\régg B Eglfsﬁ@let\%igﬁgped
surface aroursepdrated sopendngs| (BRe SBiveanrd ubes dasbtonredetRercoyiay a

series of sucfnduii@hiy FESISUSUAES by " Hadifigetd Hipstfard-he 30
tubes being reversed fromone surface tq the next ghe ]\éﬂlrl aig &n Fi gure 5A
differs fromtiRlbY efi IRRAT:, SBRPL e POAR haltt r i A1EH irsston’ offYthe

i rrigationsrobec&iZednslunn Wih atHecrsaiandpehyntybe shape of the tube 10.
Specifically,,the latter, h [ | 5 hQ.Strai . Jike the
8. E)Jé%:éﬁut?c;(}: Q&:&?@%@ngoggpglﬁ 72 %Haz%aé’t]terléeté(

one in Figure 4, and i form S whi‘ch™are al'so strai ght
but are vertital . thagur &b@ i |txanspars agbement wayldl) cocompriings a

plurality of conduits, in particular a plurality of
tubes, whose inlets are designed to receive the 1liquid

10 flows delivered by the said openings (32, 3B), these
conduits joining to form a single conduit for the group
of openings.

9. Distributor according to Claim 7 or 8,
characterized in that the total rate of the said flows

15 remains substantially constant when the distributor
becomes inclined.

10. - Distributor according to Claim 9, characterized
in that the transport element or elements (10A, 10B)
associated with two openings (3A, 3B) that are substan-

20 tially diametrically opposite with respect to a central
axis (X-X) of the said region (2) and have equal area,
lead substantially to a common supply point.

11. Distributor according to any one of Claims 1 to
8, characterized in that the liquid flow output by at

25 least one opening or group of openings (3A, 3B) is
conveyed by the transport element or elements (10A, 10B)
in such a way that its flow rate becomes higher when the
irrigated zone 1is elevated under the effect of the
inclination, and lower in the converse case.

30 12. Distributor according to Claim 11, characterized
in that the transport element (10A, 10B) associated with
each opening (3A, 3B) leads to a supply point located
angularly at an angle of 180° from this opening with
respect to a central axis (X-X) of thé distributor.

35 13. Distributor according to any one of Claims 1 to
12, characterized in that the openings (3) are arranged

in a first substantially horizontal plane (2) as
substantially circular concentric rings, each
i Shoct Has Boon Replaced THIS SHEET HAS BEEN
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I

-9- the effeets—of—the—nctimatton of the columm, by obtain- ing a Iliquid
di stribution y&i Il [ S the distribution defects in the
packi ng = due [ﬂllmmﬂnnmmg}mon Specifjcally, under the effect of the 5
inclination, the Trqusd®erds*to accuriul 5t € on one side of the col um,
while the other side progressively dries out. It may therefore be expedi ent

to supply the_side whigch is becanin y W.th a_hi r. li.guid, f.l ow.rate,
and the oppos??%resﬁpooélﬁr}%stéj IaovﬁélrngfgIogfrworuglé;’ﬁE f&qf‘qt&%s (ﬁ#og’thﬁ‘g éLr?d,
tubes 10A ancad¥Bigestodnat @d s#edndulssbatensibylii dretiiguidly edposite
openi ngs 3A anch 3Bd egditf RN B AAA pi2Be 0N Jhie Sty 3l chrr e al so

substantially dianetrically opposite but which are reversed relative to the
two openi ngs.PUIREHoiGHt SPRPLEr BGBINGB, AAheddi vENGY i hiLanFOTntial ly
in the sang rerkdnmdnthal 16)plcsihedtd atdoke dodntthénaxihe XiXstasihlge tepam ng 3B

(or 3A, respectively).,Thi.s .ar.rangenent erefore makes it possible to
irrigate norea%ﬁ?%lhaé%%p t%oelnﬁ-'ac]ﬂ %g‘eggﬁé:s?h\%hfgﬁ fay dry out under the effect

of 20 the incl4natiomisonEwior igcanmimaaddbéilerian t13 othanactextiagst ur e
which is perngabl@ato {f¢ La§rB39 &8Sa888ciated points are angularly

offset by the same angle about the axis (X-X) of the

10 rings, the transport elements (10) associating two rings
forming an envelope surface (16, 116) in the form of a
sleeve, and all the transport elements together forming
a series of such envelope surfaces nested in each other.
15. Distributor according to Claim 14, characterized

15 in that the said angular offset is reversed from one
envelope surface (16, 116) to the next.

16. Distributor according to Claims 9 and 15 taken
together, characterized in that the said angular offset

is between 80 and 100° approximately.

20 17. Distributor according to Claims 11 and 15 taken
together, characterized in that the said angular offset
is between approximately 100 and 180°.

18. Distributor according to any one of Claims 1 to
17, characterized in that the outlet .ends of the

25 transport elements (10, 110) supply the liquid to a
plurality of secondary distribution containers (101;
123) with a perforated bottom (102).

19. Distillation column, characterized in that, at
at least one level, it includes a liquid distributor (4)

30 according to any one of Claims 1 to 18, positioned on
top of a distillation section (8).

20. Distillation column according to Claim 19,
characterized in that the distillation section (8) has
cross—-corrugated packing.

35 21. Distillation column according to Claim 19 or 20,
characterized in that the distributor (4) is the head
distributor of the column (5), the said main volume (1)

being at least partially accommodated in the upper dome

This Sheet Has Been Replaced

[T




wi t hout crossover between the tubes'lo, creation of the nunerous tubes 10
presupposes, in this case, that they are arranged in a conpl ex shape, in
particul-ar a 25 helicoid shape, which is_nore conplicated than in the
embodi ment in Figures 1 and 2. In the &xAfpre in Figure 6, the point 12A is
angul arly offset by 180[err] about X-X relative to the point 11A. For
angl es of bet n_100[ err nd 180[err], a varying 30 degree of correction
or "overconpeﬁ?gt?%ngﬂﬁ?f%%fIW% obt ai ned for the di stribution, the maxi mum
bei ng reached2for 180pést}llatiod | ovelumre @@ﬂp@ﬂsaglohonDdBY|noméguwés_1
and 2 1S agai f1hgnfd Jon the ATbogh IR O 1de dnSHAIL! hel Soapihsrat i zed

in Figure 7, In a con %uratlon |str| ution stages.
contai ner 1 whbSBeBBEt dAP2 Kgsda thenddaud dodigsstilngS 3 e c‘i‘ﬂ‘?"sllﬂe?y nuch
| ess than phetiehatestinder (N of irrigation points for the surface - 10 -

13, for exanp# thirty:t eni ngs t hus for age_104 for pregcise

pre-distribut gh of tﬁésggﬁggﬁ%on céiumn accor@ﬁng E any one of
Claims 19 to 22, characterized in that it is on board a
floating structure (S) such as a floating oil platform

or a barge.
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The openings 3 are arranged in a single ring, close to the peripheral wall
of the container 1, 5 At.a | ower |level, there is an extra stage
105 for--local® distribution of the liquid, consisting of n/2=16
secondary containers 101 which are open at the top and have a perforated
bottom 102, with the sane area and the sane perforation factor, these being
distributed 10 regularly over the cross-section of the colum (only two
contai ners 101 have been represented, for the sake of clarity). Each bottom
102 is pierced by n' openings 103 such that 2) xn =N, i.e. for
exanple n" = 200, which corresponds to N = 3200 holes. 15 Each
secondary container 101 is fed 0 tubes 10A, 10B, t hensel ves
respectively fed by t wo rically oppb3ite apenings 3A, 3B, as
before. There is therefore cqnpensat on for the :
inclination within t LTI L Ta W=t VT &
reduction in the effdct of
by virtue of the smlb|l sil
dot/dash 1ines in Fidure 7,
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$10 which receives the liquid flows delivered by the two dianetrically
opposi te openi ngs and conbines themto forma single flowin the stem of
the T. Figure 7 represents a set of containers 101 30 which are renote from
one another, in order to explain the way in which the distributor operates.
In practice, however, use will be nmade of a single container 101 (Figure 8)
whi ch substantially occupies the dianeter of the surface 13 and is
subdi vi ded axi symmetrically into 35 sixteen conpartnents 123, all having
the sane area and the same perforation factop éghere two hundred hol es (not
shown) per conpartnent. These sixteen conparthrents may, for exanple, be

obt ai ned by neans of five nutually paralle|] partitions 23, formng
chords of the contain ? 101 i ncl udi ng one. diggeter, and ten partitions 24
per pendi cul ar to t he precedi ng ones. K\ ) uunﬁEleood the flowrate
correction 5 or "overco nsatlon,,npd~ A\ zed |$Kflgure 6 can al so be

applied to transporting t Ilqyfd/Tro L ai ner i\\lo t he
containers 101, or to h; 10 N\
/7 AN
i \\
:. '/ " ‘\

- m— - ———— -
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conpartments 123 in the case of a two-stage distributor. In each of the
enbodi ments descri bed above, 10 instead of consisting of a single
perforation with relatively |large diameter, each opening 3 may consi st of a
group of perforations 203 which have smaller dianeters and are close to one
another. The resulting advantage is that it is possible to obtain a given
liquid flowrate 15 with a depth H2 (Figure 10) |less than the depth Herr]
needed in the case of a single perforation (Figure 9) which creates a
perturbing vortex effect. The di aneter of t mul tiple perforations 203
nmust , however, remain sufficient to avoid any risk of obstruction
by 20 inpurities contained in the liquid to be distilled. As wll be
under st ood, the inyention aZso applies to reflux liquid distribution.in a
columm which is fijed pn ose axis is nogpperfectly vertical. WO A-90/10

497 descri bes, afrongst others, 25 pgacking which is simlar to the
af orenenti oned crogs- corrugated packing byt is perforated in a different
-way. The term "crof oTTUgat ed - pack Ty u3enNere alr S0 conp ESquch

packing, as well af any g
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CLAI M5 1. Liquid distributor for distillation -colum, of the type
conprising a main_volune (1) which, inits 5 position of use, has inits

| ower part outlet openings (3) distributed in a region (2), characterized
n that it conprises at |east one transport elenent (10; 110) designed to
convey the liquid delivered by at | east one opening (3) under gravity to a
supply point (12, 112; 10 101, 123) not |l ocated plunmb with this opening. 2.
Distributor according to Claiml, characterized in that each opening (3)
consists of a single perfor- ation or of ex@f&rality of perforations (203)
cl ose to one another. 15 3. Distributor according to Cam 1

or 2, characterized in that the transport elenent (10; 110) has an inlet
end (11) | ocated below and plunmb with the sqkﬂ opening (3) and sgpar at ed
fromthe outlet end of the latter. 204 4. ' Distributor acceffling to any
one of Clains 1 to 3, characterized iﬁ\khat t he transpg;: elfnment (10; 110)
conprises a conduit which is open a 5 ¢ a.f 0 of a funnel or
closed in the formof a tube, th ‘
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conduit being straight, bent at one or nore points or 25 curved. 5.

Di stributor according to any one of Clains 1 to 4, characterized in that,
at:its outlet end, the transport el enent conprises a device (22) for
irrigating an irrigation zone whose area ?-s‘greater than that of 30 the
said opening (3). 6. Di stributor according to any one of Clains 1 to

5, characterized in that it _conprises._seyveral t t enents._and in
that the average di an@?‘gr &F etsail Vreé'l\g{fl%'('i.’%1 (Zéeaji%sstpﬁcgess@% hg tzéqg\glgr age
di aneter of tkdes8Fibutbace foant adistnpllawiout | eolomnf i cef (1the of tyhe

transport ele i st ratl+ag f i rsifeiiiy idwddrpisy! ag
greater tha?19?’&‘19%"sgljgﬁdf—=l egg v‘“’g‘ﬁ‘é‘% @Hgégbprlox,ilnat ejfy. ﬁ 13 _a%
Di stributor a®¥sA@ENEPEBiRgy Shetuiberedndn 12 t%¥°FLORhar acterized in that it

conprises tyansport elFesaBing( MLl 1p0htPbied Procase0Cciéddhal t Gagegroup of
mutual Ty separat ed opemi% & end toandn Ll 22358089 43 COMVRY coming
more and more necessary to recover these gases. One
method consists in converting them into heavier hydro-
carbons, which are in liquid form and are therefore

10 easier to transport, using the Fischer-Tropsch process
which consumes large amounts of oxygen.

It would therefore be beneficial to be able to
install an air distillation column on board a floating
platform or a barge, but proper operation of equipment

15 of this type is compromised by serious difficulties.
Specifically, a first imperative is for the ligquid to be
distributed uniformly at the column head over the entire
cross section of the latter, despite the oscillations of
its axis due to the motion of the waves. _

20 The object of the invention is to provide a
ligquid distributor whose operation has very little
sensitivity to oscillations of this type.

To this end, the invention relates to a liquid
distributor of the aforementioned type, characterized in

25 that it comprises a transport element designed to convey
the liquid delivered by at least one opening in the
perforated bottom under gravity to a supply point not
located plumb with this opening. .

The distributor according to the invention may

30 have, 1in addition, one or more of the following
characteristics:

- the opening consists of a single perforation
or of a plurality of perforations close to one another;

- the transport element has an inlet end located

35 below and plumb with the said opening and separated from
the outlet end of the latter;

- the transport element comprises a conduit

which is open at the top in the form of a funnel or
AMENDED SHEET



5 the liquid flows delivered by this group of openings to substantially a
common. supply point: (12, 112; 101, 123) not located plunb with the said
openi ngs. 8. " Distributor according Eﬁ Claim 7, characterized in that
each transport el enent (110) conprises a“l0 plurality of conduits, in
particular a plurallity of tubes, whose inlets are designed to receive the
liquid flows Lvered by, e i up, o eni (3 t

conduits joi n?gél‘:'%% flgrrlm%ﬁé;i nfgﬂglgcg#gu% %#fheggrﬁ.gupé%?ag%%ni%ggﬁgw 9.
Di stributor atreidhhg bentd atm ope or g mazdear AT ed¥ n ewaYedhe
total rate of 4+-he-sai4d OV eFa-A HSt+-aRt-at--y——eonsta e t he
di stri butor becones inclined. 10. Di stributor according to dai/m9,
characterized 20 in that the transport elenment or elenments (10A, 10B)
associated wth two openings (3A, 3B) that are substan- tially
dianetrically opposite with respect to a central axis (X-X) of e said
region (2) and have equal area, |ead substantially to a conmon/supply
point. 25 11. Di stributor according to any one of Clains/1 to 8,
characterized in that the liquid flow output by at |east one/opening or
group of openings (3A, 3B) of the

AMENDED SHEET



said main volunme is conveyed by the transport element or elements (10A,
10B) i.n such a,way that its flow rate 30 becones hi gher when the irrigated
zone s elevated under the effect of the,jnclination, and Tower in the

converse case. 12. Di stributor accord ng to d ai mlmmﬂm umllr" in
that the transport elenent (10A, 10B) associated with 3A,

3B) leads to a supply point |ocated a y at an angle ‘of “188[efr]* from
this opening with respect to a central—axrs—(X-X) of the distributor. -
14 - 13. Di stributor according to any one of Clains 1 to 12,

character I( é)edl% nt L hat i fémiis%?ibﬁ@éﬁr afort ramggguaeigam?iungﬁt tatﬁ_t It Ihe
openi ngs 0 e said maip yolune are arranged in.a first sybstantially
horizontal 5 PRE&NEYPH SS™BELEIRG: 2l PR r\ffﬁrlg‘?e céﬁléerﬁrf}r%"ri Ags, 1 83ch

cor r espondsngpbei gich ngfofuseyt Iafs oinfites 1oW@dy Warch dwtlesy aogenings a

Second, Subst ol ot ROCLERA' 3 1 2ee b0t RELSUARS; Lp pl, o
it comprises at least one transport element (10; 110)
designed to convey the liquid delivered by at least one
opening (3) under gravity to a supply point (12, 112;

10 101, 123) not located plumb with this opening. |
2. Distributor according to Claim 1, characterized
in that each opening (3) consists of a single perfor-
ation or of a plurality of perforations (203) close to
one another.

15 3. Distributor according to Claim 1 or 2,
characterized in that the transport element (10; 110)
has an inlet end (11l) located below and plumb with the
said opening (3) and separated from the outlet end of
the latter.

20 4. Distributor according to any one of Claims 1 to
3, characterized in that the transport element (10; 110)
comprises a conduit which is open at the top in the form
of a fummel or closed in the form of a tube, this
conduit being straight, bent at one or more points or

25 curved.

5. Distributor according to any one of Claims 1 to
4, characterized in that, at its outlet end, the
transport element comprises a device (22) for irrigating
an irrigation zone whose area is greater than that of
30 the said opening (3).
6. Distributor according to any one of Claims 1 to
5, characterized in that it comprises several transport
elements, and in that the average diameter of the said
region (2) is 1less than the average diameter of the

35 surface containing the outlet orifices (12) of the

transport elements, the ratio of the diameters being, in
- particular, greater than 1 and less than 6

approximately.
AMENDED SHEET



10 el ement (10) connects each point in the first ring to an associated

point .in the second ring. 14. Di stributor accordi ngUIHuHJHLl“kM"Iw

characterized in that the pairs of associ0 ted points ar

by .the sane angl e about the axis (X-X) the 15 ri n s the transport

el enents (10) associating two rings formng an envel ope surface (16, 116)

in the form a sle t e t St rof ng a
YA ddSAd AR08 Lo CHRD! 8¢ RA8ERST 1f AT

series of such” envel ope surtaces n eac Di stri but or
accordi ng to & athaxacteniget tigy ithatr 2A¢ |crprmmtsqmetr%apqa¢rgmleﬁmqs¥ﬁr%et is

reversed fromaye fiWP'M?fcﬁué{-écésééélaééé)w%ht Be g#¥b ofb-mutually

Distributor according . to O ai ms taken together, characterized in
that the sai CRAFALES PPERINGS lﬁé?*weéﬁ 8B T%h PEDOLEFLFNY épltﬁ’xﬁﬁi’c &Y, 25
17. D st r&rmxtmqtmm'mm delGraread B} gshislorbapenft epeniaygs to

characteri ed n th e sa nqul fs we appr, 100
and 180[e|r$] I D g Ib(lﬁ""L oH) %%?ﬁi%gs%’ﬁng Bﬁghe‘igf? pﬂagﬂ')r(?:srﬁ%tﬁoy
characteri zed:mtn Idwmted oclowmky ms&‘.h shecisalidt opespooe.30 el enents, and i n

h h I d 10 d
that the out|gt ends ofc ity AnROLs: EhaTERs S ch Ao 17 )c}%k%tyextﬁﬁed'qw

to a plurality of secon ution Containers
in that eac transport element (11 comprises

10 plurality of conduits, in particular a plurallity of
tubes, whose inlets are designed to receive the liquid
flows delivered by the said group of openings (3aA, 3B),
these conduits joining to form a single conduit for the
group of openings.

15 9. Distributor according to Claim 7 or 8,
characterized in that the total rate of the said flows
remains substantially constant when the distributor
becomes inclined.

10. Distributor according to Claim 9, characterized

20 in that the Eransport element or elements (10A, 10B)
associated with two openings (3A, 3B) that are substan-
tially diametrically opposite with respect to a central
axis (X-X) of the said region (2) and have equal area,
lead substantially to a common supply point.

25 11. Distributor according to any one of Claims 1 to
8, characterized in that the liquid flow output by at
least one opening or group of openings (3A, 3B) of the
said main volume is conveyed by the transport element or
elements (10A, 10B) in such a way that its flow rate

30 becomes higher when the irrigated zone is elevated under
the effect of the inclination, and lower in the converse
case.

12. Distributor according to Claim 11, characterized
in that the transport element (10A, 10B) associated with

35 each opening (3A, 3B) leads to a supply point located

angularly at an angle of 180° from this opening with

respect to a central axis (X-X) of the distributor.

AMENDED SHEET



perforated bottom(102j—18— Distillation colum, characterized in

that, at 35 at I ncludes a liquid distributor (4)

accor di ng to a “ﬁmmmmu:"m,mml to 18 sitioned on top of a distillation
section (8). s *Distillafi “colum according to Caim
19, characteri zed |n that the distillation section (8) has cross- corrugat ed

ackin 21. D st I di g

Ehar ac?erl zed |n thatb{i'%%%ﬂat:é?bﬁgg? t?%?é l:B hea?ga '?:rﬁ{)utor o? t he
colum (5), the: séhﬂrﬂﬁtﬁr%@?@rﬂen(Eljla'ée%ﬁgcgmpl-”b%% §§V@¥%1I9r%%m¥r6dat ed
in the upper dogRef¥s, Ofid htBaEOItHB). 0génings OiF! i bfattd se@@unain

RoCoT U il S02 SkabORe s o Ayt St Gr L8R il the
section (8p. pBane (2) sasl |saibsvantd@llyn cifeoldi nGorcentaiy pihwgs Pf
Caims 19 to 2§chct}:a ets%ro'n%ﬁ%g' nt‘t,hat i:}.ngizrso%n gg@igtaorifices (12)
which is arranged in a second substantially horizontal
plane, located below the first plane, and including the
same number of supply points, and in that one transport
10 element (10) connects each point in the first ring to an
associated point in the second ring.
14. Distributor according to Claim 13, characterized
in that the pairs of associated points are angularly
offset by the same angle about the axis (X-X) of the
15 rings, the transport elements (10) associating two rings
forming an envelope surface (16, 116) in the form of a
sleeve, and all the transport elements together forming
a series of such envelope surfaces nested in each other.
15. Distributor according to Claim 14, characterized
20 in that the said angular offset is reversed from one
envelope surface (16, 116) to the next.
16. Distributor according to Claims 9 and 15 taken
together, characterized in that the said angular offset

is between 80 and 100° approximately.

25 17. Distributor according to Claims 11 and 15 taken
together, characterized in that the said angular offset
is between approximately 100 and 180e°.

18. Distributor according to any one of Claims 1 to
17, characterized in that it comprises several transport

30 elements, and in that the outlet ends of the transport
elements (10, 110) supply the liquid to a plurality of
secondary distribution containers (101; 123) with a
perforated bottom (102).

19. Distillation column, characterized in that, at

35 at least one level, it includes a liquid distributor (4)
according to any one of Claims 1 to 18, positioned on
top of a distillation section (8).
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15 floating structure (S) such as a floating oil platf¢ rmor' barg

wereD e IIIIIIII ] IIIH lllll 0

20. Distillation column according to Claim 19,
characterized in that the distillation section (8) has
cross-corrugated packing.
21. Distillation column according to Claim 19 or 20,
5 characterized in that the distributor (4) is the head
distributor of the column (5), the said main volume (1)
being at least partially accommodated in the upper dome
(7) of this column.
22. Distillation column according to any one of
10 Claims 19 to 21, characterized in that the transport
elements (10) feed the liquid directly to the distilla-
tion section (8).
23. Distillation column according to any one of
Claims 19 to 22, characterized in that it is on board a
15 floating structure (S) such as a floating oil platform
or a barge.
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