The present jnvention relates to a liquid di stributor for distillation

colum. JIt applies in particular to the air distillation colums on
board * floating structures such as floating oil platforns or 5 barges.
The pressures referred to bel ow are absol ute pressures.
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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 is 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
liquid distributor whose operation has very 1little

25 sensitivity to oscillations of this type.

To that end, the invention relates to .a liquid
distributor for distillation columns, characterized in
that it comprises:

- a primary distributor which delimits a closed

30 volume provided with 1liquid predistribution openings
which open into the column;

- means for feeding the primary distributor with
ligquid under a pressure very much greater than the
internal pressure of the ¢olumn; and

35 - a secondary distributor which occupies
substantially the entire cross-section of the column,
which includes a gas overhead in communication with the
internal space of the column and which is subdivided by



- means for feeding the primary distributor with i quid under a

pressur€ very nmuch greater than the I nternal pressure of the col um,;
-and 35 - - a secondary distributor which occupi es
: subsfantlally the entire cross-section of the col um, whi ch includes a
gas overhead in conmunication with the - 2 nternal space of the colum and
whi ch is subdivided by -2-
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- all the compartments have substantially the
same area and the same perforation factor:;

15 ~ the primary distributor comprises an array of
perforated tubes;

- the array of perforated tubes comprises a
series of parallel perforated tubes, each of which is
plumb with a straight funnel of the secondary

_ 20' distributor;

- the said feed means comprise a phase separator
and a compression and feed conduit connected upstream to
the lower part of this separator;

- the feed means pass through a supercooler.

25 The invention also relates to a distillation
column comprising a distributor as defined above.

In one embodiment of such a distillation column,
the said liquid distributor is arranged at a first level
of the column, in particular at the column head, and the

30 column includes, at at least one second level, liquid
collection means on top of a second liquid distributor
as defined above whose primary distributor is connected
to second means for compressing the liquid collected.

An embodiment of the invention will now be

35 described with reference to the appended drawing, in
which:



and a conpression and feed conduit connected upstreamto the | ower part
of this separator; - the feed neans pass through a supercooler.
25 . The invention also relates to a distillation col um
conpfising a distributor as defined above. I n one enbodi nent of
‘such a distillation colum, the said 3iquid distributor is arranged at
a first |evel of the colum, in particular at the colum head, and the
30 colum includes, -atFiguneeakt schematéondlyevePresengsi # verksrpéction
neans on top QfectitRLONEn! i twd d 1dingt r byt ofn  Figageded| nesk aloveiwhege
primary distributor i's connected to. second npans for conpressing the
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descri bed with referencaiguide2appendedsciemati; plan viedi if this

- 3- . -. Fi.gure 1 schematically represents a vertical section,
on the Iind I-O}lsitrfﬁgg“&t?rré 2, of a liquid di stributor according to the

i nvention; - -FiRjune €3 215 s aa pagivdgdt iG 9y a9imd a¥ ofot Fiiguge
distributor; 1 on a largerdis®an®@;3ahg a partial view simlar to Figure

1, on a larger 'scaﬂ e; and - Figure 4 schematically illustrates
an air di stillation T aﬁccm%tﬂ&atlﬁé( i AveNSEEATESn” BBar 8270 a

floating strucditillation columnlhRecdirglihighttbothd Lepeasedhedonnbbagdres 1
and 2 %hs i nt nd%%é#g q;tnqgnteq at the head of an air distillation
colum 2 wHictf is & S R gure 4
The distributor 1 represented in Figures 1 and 2
'is intended to be mounted at the head of an air
distillation column 2 which is schematized in Figure 4
as being the low-pressure column of a double air
15 distillation column.
The distributor 1 consists of two parts, namely
a primary distributor 3 and a secbndary distributor 4
which is arranged underneath.
The primary distributor 3 consists of a tube 5
20 which forms a feed manifold and is closed at one end 6
from where a'plurality of mutually parallel perforated
horizontal tubes 7, closed off at their opposite end
from the manifold, lead off perpendicularly. On its
lower generatrix, each tube 7 has a plurality of
25 calibrated orifices 8, all of which are identical and
whose diameter is between 2 and 5 mm.
In the example which is represented, seven tubes
7 are provided, and there are four orifices 8 for the
two extreme tubés, twelve for the central tube and ten
30 for the four other tubes. In any case, the total number
n of orifices of the tubes 7 is very much less than the
number N of liquid distribution holes needed to ensure
sufficiently uniform distribution of the liquid over the
cross—-section of the column 2, this number N being
35 typically of the order of 1000 to 3000 for a column with
a diameter of 4 m. Furthermore, the diameter of the
orifices 8 is sufficient to prevent any risk of obstruc-



as being.the-l ow pressure colum of a double air 15 distillation colum.
The distributor 1 consists of two parts, nanely a primary distributor 3
and & secondary distributor 4 whi ch i s arranged under neat h.

The primary distributor 3 consists of a tube 5 20 which forns a feed
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any risk of obstruction.
Each slot 11 is surrounded in full by a
15 wvertically rising wall 13 which, with the peripheral
wall 10, delimits five straight funnels 14 plumb with
the aforementioned strips and a peripheral annular
funnel 15 which communicates with all the funnels 14.
Furthermore, the funnels 14 and 15 are all
20 subdivided into compartments 16 by a set of vertical
walls 17 which extend between the walls 13 and between
the latter and the peripheral wall 10.

The compartments 16 all have the same area and

the same perforation factor, and each of them is below
25 one and only one orifice 8.

The column 2 is fixed on a floating structure s,
schematized in Figure 4, as is the medium-pressure
column of the double distillation column (not shown).
Figure 4 only shows the elements which help in

30 understanding the present invention, although the double
column obviously has all the elements which are
conventional in the art. .

More particularly, the column 2 is subdivided

- into an wupper distillation section 18 and a lower

35 distillation section 19, both -consisting of cross-
corrugated packing. As is well known, this type of
packing includes superposed cross-corrugated packing
sections or packs 20, each of which is in the form of a



5 cylindgical peripheral wall 10 which rises fromthis bottom The

bottom 9. has six slots 11 with a shape el ongated in the direction
parald el 'to the tubes 7, which | eave free, on the one hand, a
peri pheral annul ar ring and, on the other hand, five strips parallel to

the 10 said direction. This ring and® fhese strips are
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delivered by this distillation section. A second
distributor as defined above, which constitutes an
intermediate distributor 1B, is arranged below this
device 23 and above the distillation section 19.

20 In service, "lean liquid" (almost pure nitrogen
drawn from the head of the medium-pressure column) which
arrives via a feed conduit 24 is compressed to a
pressure of the order of 3 bar by a pump 25 then
introduced into the feed manifold 5A of the distributor

25 1A. This liquid has its pressure reduced to of the order
of 1.2 bar through the orifices 8 and falls into the
respective compartments 16. From there, it falls into
through the set of holes 12 onto the upper pack 20 of
the distillation section 18.

30 The oxygen-enriched 1liquid delivered by this
section 18 is collected by the device 23, exits the
column through a conduit 26, and is sent to a phase
separator 27. The liquid gathered in the latter is mixed
with "rich 1liquid" of the same composition (oxygen-

35 enriched air collected from the base of the medium-
pressure column) obtained from the medium-pressure
column via a conduit 28. This liquid is then compressed

to the aforementioned pressure in the feed manifold 5B



-5- ~cylindrical slab occupying the entire cross-section of t he

colum. Each pack 20 consists of a stack of corrugated
- strips 21 with oblique corrugations 22. Each strip has a 5 vertical
general plane, all the strips have the sane hei ght, and the

corrugations are alternatlvely inclined- & -in one direction and in the
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of 1.2 bar thr the "ori nto respective
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onto the upper pack 20rid %as”ﬁodrlss'[ hbhiat | @6t SesddiPN rpredénted in The
oxygen-enriched, liquid de i.vere ection 18 is, igl ect ed
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to a phase understood that the rising gas passes without difficulty

15 through the distributors 1A and 1B via the slots 11
thereof. Similarly, the manifold device 23 includes
passages permitting this upward free passage. In fact,
it consists of a series of straight funnels 30, each of
which has a side wall extended obliquely upwards at 31

20 to cover the gap separating it from the neighbouring
funnel, while leaving free a passage 32 for the gas.

When the structure 18 is at sea, the axis of the
column 2 oscillates about its normally vertical
position. The terms “horizontal™ and “vertical" used

25 above to describe the distributor 1 should be understood
as referring to this central position of the column, but
when the latter is inclined, the bundle of tubes 7, the
bottom 9 and the walls 10, 13 and 17 become inclined by
the same angle, as represented in Figures 1 and 3.

30 By virtue of the pressurization of the liquid in
the primary distributor 3, everything happens as if the
orifices 8 had a depth of liquid of the order of 20 m
above them, but of course without the corresponding
vertical encumbrance. Consequently, the variations in

35 height between the most extreme orifices 8 have very
little effect on the flow rates provided by these
orifices.



separator 27. The liquid gathered in the latter is m xed with "rich

l i qui d* 'of the same conposition (oxygen- 35 enriched air collected fromthe
base of the nedium pressure col utm) obtained fromthe nedi um pressure
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strongly inclined.
In order to avoid flash phenomena (formation of
15 vapour) when the pressure of the liquid is reduced in
the orifices 8, it is advantageous to supercool the
compressed liquid, using any suitable means, in
particular by heat exchange with a colder fluid
available in the distillation plant. This fluid may be
20 impure nitrogen delivered by the head of the column
and/or liquid nitrogen under pressure lower than that of
the liquid in question.

Furthermore, the compression of the liquid to be
distributed may be brought about, with or without a pump

25 depending on the case, by using a hydrostatic depth. The
liquid is then raised to a phase separator located at a
suitable level. To this end, it is possible to resort to
an entrainment gas available under a sufficiently high
pressure and/or a thermosyphon effect by partially

30 vaporizing the liquid in a heat exchanger.

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-A-90/10 497 describes, amongst others,

35 packing which 1is 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.



colum 2 ascillates about its normally vertical position. The
terms "horizontal" and "vertical" used 25 above to describe the

di stributor 1 should be understood as referring to this central
position of the colum, but when the latter is inclined, the bundle of
tubes 7, the bottom 9 and the walls-18,~-13 and 17 becorre i nclined by
the sanme angle, as represented in Figures 1 and 3. 30 By virtue of
the pressurization of the liquid in Egéﬂégbrinary di-stributor 3,

everyt hing happens as if the orifices 8 had a depth of liquid of the

order of 20 m OV&#‘P&“ Q%.‘%t?ll?ﬁ%”se th‘&‘itsfcﬁgg%grhes%[%ﬂ%npxgm(an

verti cal encunlorance sequen variations’in
t he nost extremmaxﬂ¢¢¢I%§ﬁdEiﬂuﬂhﬁtveﬁycomprhsesre effect on the flow rates

provi ded by these orififesary distributor (3) Wthh delimits a /-
Furthernore, in_ each conpartnent 16 t he smal | dj stance separating the

hol es 12 (Flgu?%°%§ ha¥o{Pee Prpyided tH&thhéJ@H&H1(£rq IFRERWHRE t hem
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that, at any tine, e stron Iy fed ol 12A are fed
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distributi on o¥ satl s- factory ormty i S obtalned
over the enti r@Oblﬂms-and section of the colum, even i f the colum is

relatively strongly jncddd@fbary distributor (4) which occupies
substantially the entire cross-section of the column,
which includes a gas overhead in communication with the

15 internal space of the column and which is subdivided by
partitions (13, 17) into a plurality of compartments
(16), each of which receives liquid originating from at
least one of the said openings (8) .of the primary
distributor (3), this secondary distributor (4) having a

20 bottom (9) provided with orifices (12) for fine
distribution of the liquid over wvirtually the entire
cross—-section of the column, the number of these
orifices being very much greater than the number of
openings (8) of the primary distributor.

25 2. Distributor according to Claim 1, characterized
in that each compartment (16) receives ligquid from a
single opening (8) of the primary distributor (3).

3. Distributor according to Claim 1 or 2,
characterized in that all the compartments (16) have

30 substantially the same area and the same perforation
factor.

4. Distributor aecording to any one of Claims 1 to
3, characterized in that the primary distributor . (3)
comprises an array of perforated tubes (7).

35 5. Distributor according to Claim 4, characterized

in that the array of perforated tubes (7) comprises a

series of parallel perforated tubes, each of which is



Ln order to avoid flash phenorreha (formation of 15 vapour) when the

' pressure.of the liquid is reduced in the orifices 8, it is advantageous
to suypercool the conpressed liquid, wusing any suitable neans, in
particul ar by heat exchange with a colder fluid avai lable in the

distillation plant. This fluid my be 20 ?rriiure nitrogen delivered by the

head of the c : dior _Liguid nigraogen r essure | ower, than
t hat of tﬁ‘ée_ i i q_uiwd'ﬁ Gues Jf%#’gt R Lmggrt‘ﬁgr r%fee, §§rendary
conpr essi on ofdiferibufien 4 be di stributed may be brought about, with

or without a panp 25 deperdiBioan G fhisRy Y A% "ond H¥dERSIALI ¢ depth.
The i qui d5| s then raised to a phase separatgr |ocated at a
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vertical . 6, chara¥xAr 04 190n48hatde %”é?%% 4P R
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packi ng but i SYRFTRNTT in a different way. The term

"cross-coflpuga ed packpigrillsad dier eodhfift, chaXHBHISERSUERA Pagdd NGt as
gﬁklwgs any S'égﬁﬁgiéggﬂ%'¥%quid distributor (1A, 1B) according to_ghy
one of Claims 1 to 7.
9. Distillation column according to Claim 7,
characterized in that the said liquid distributor (1A)
15 is arranged at a first 1level of the column, in
particular at the column head, and in that the column
includes, at at least one second level, liquid
collection means (23) on top of a second liquid
distributor (1B) according to any one of Claims 1 to 7
20 whose primary distributor is connected to second means
(27, 29) for compressing the liquid collected.
10. Distillation column according to Claim 8 or 9,
characterized in that it is on board a floating

structure (S) such as a floating oil platform or a
25 Dbarge.



1. Liquid distributor for distillation colum, characterized in
that it . conprises: 5 - asprimary distributor (3) which delinits
a ~ cl bsed volune provided with liquid predistribution openi ngs (8)
whi ch open into the colum (2); - nmeans (5, 5A, 5B, 25, 29) for
feeding the primary distributor (3) with [iquid under a pressure 10
very much greater than the internal pressure of ‘the col um; and

cr ose. sect on A The CORORRE: " SGrTERET aRtnyye, " RRbE L s BT
comuni cat i on WIBXPHAIFATION DESr RROCEPEScGEPREES CLAUDEY and which is

subdi vi ded by partitions (13, 17) into a plurality of conpartnents
(16), each of which receives_ |iquid originating from at | east one of

the sai d openiligiiidB) & sitrdbytrrar yfor listiblatohor 3) colpms,secdndary

di stributor (4ohredgthdind) diketilaeribl) coptmdided with orifices (12)

. for fine distribution of the liquid over virtually the entire
cross-section of the colum, the nunber of these orifices being
very nmuch greater than the nunber of ABST®RAET ngs (8) of the primary
distributor. 25 2. Di stributor according to Claim1, characterized
in that each conpartnent (16) receives liquid froma si ngl e opening (8)
of the primary distriBthisy qiptributogy (1) cpmprippBtor according to

daim 1 or 2, char aeligkiriedat e fhwiesd | (Bhe GRIBRT dENinsi sl6h have
30 substantially the sape area and .t he sang pgnfot tion . fag%?n. 4.
Distributor a Hhg YOLWRS oREC¥tded ai With t siquidy predystribution in
that the prinmesperlirgd i (Ut *thich3ppen ia@sptheesodumnyray of perforated
tubes (7). 35 5. Di stributor_.ac ordigg tQ Clain1éis%hg%g§terQ§§d

|

in that the array of pe Tt e fuﬁ%% %93 ﬁpPF%@grﬁ § g*of

paral | el perforitredliabied, urdeh af puhsshreé svery much greater than the
internal pressure of the column; and
- a secondary distributor (4) which occupies
substantially the entire cross-section of the column,
which includes a gas overhead in communication with the
internal space of the column and which is subdivided by
partitions (13, 17) into a plurality of compartments
(16), each of which receives liquid originating from at
least one of the said openings (8) of the primary
distributor (3), this secondary distributor (4) having a
bottom (9) provided with orifices (12) for fine
distribution of the 1liquid over virtually the entire
cross—-section of the column, the number of these
orifices being very much greater than the number of
openings (8) of the primary distributor.
Application to the distillation of air on
-floating oil platforms or on barges.

Figure 1 -



~9- .plurb with a straight f unnel (14) of the secondary di stributor

(4). ; 6. Di stributor according to any .one of Clains 1 to 5,
characterized in that the said feed neans conprise a 5 phase separator and
a conpression and feed conduit connected upstreamto the | ower part of
this separator. 7. Q@ Ppistributor a ding to any one of Cains 1 to
6, characterized in that feed neans pass through a supercool er. 10
8. Distillation co ,  characteriized in thatqi i1des a
liquid distributor (1A, accq&dlng to any one aiﬁ% \

9. Distillatiqn.__col acsurdlng to Caim 7, xd i n
that the said I|q d [ g oy (1A) 15 is arrangegt t ¥ J1eve
of the [ £yl ar at the columm hea nd e .
colum ; least onegys@rondyl ayel , oy |iqui .
col l ection ne ‘ offg second | d - d strrbutor (

according to e ' t

connected to second neahs:'i!| (2%,

col | ected. n co ) N
characterized in that [ hboar ¢ & = : 5 ~as a
floating oil S [ barg g >




