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Abstract

An apparatus (1) for the introduction and for the distribution of a {luid (2)
into an inner space (4) of a container (3) includes an inlet passage (5) and
a distribution passage (6), wherein the inlet passage (5) opens into the
distribution passage (6) so that the fluid can be guided from the inlet
passage (5) into the distribution passage (6). The distribution passage (6)
has a jacket (10) which has at least one outlet opening (11, 12). The inlet
passage (9) is connected to the distribution passage (6) via at least one
opening (8) which is arranged in the jacket (10) of the distribution passage
(6).

(Fig. 1)
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P.7869/He/Pa

Sulzer Chemtech AG, CH-8404 Winterthur (Switzerland)

Fluid inlet apparatus

The invention relates to an apparatus and to a method for the
introduction and for the distribution of a fluid, in particular of a gas
containing a liquid, into a container in accordance with the preamble of
claim 1. The container can be made as a device or as a separation device.

The invention also relates to a container having such an apparatus.

The simplest possibility of introducing a fluid into a container is an inlet
stub which is attached to a container wall. The fluid is a gas which
contains a liquid finely distributed in droplet form. The distribution of the
fluid in the container can no longer be influenced downstream of the inlet
stub. The fluid is not distributed evenly in the inner space of the
container. A fluid inlet apparatus having an improved distribution of the
fluid is known, for example, from W006122940. The apparatus includes a
vertical passage which adjoins the inlet stub and which extends
substantially over the total diameter of the container. This distribution
passage has a plurality of guide plates. Each ot the guide plates registers
one part flow each of the first fluid and deflects the first fluid substantially
by 90°. The fluid is hereby introduced into the container on the left hand
side and on the right hand side of the container. At the same time, a

separation of liquid takes place from the fluid which leaves the guide

plates as a gas with a portion of residual liquid.

The gas flows through the container and arrives at a contact surface in

which gas and residual liquid are separated due to their differing
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densities. The liquid is separated at the contact surface while the gas
flows through the contact surface. The contact surface can, for example,

be made as a knitted separator.

The apparatus in accordance with WO06122940 represents an
improvement with respect to the inlet stub because the gas is distributed
more evenly in the container. It has, however, been found that the
separation of the liquid takes place in an unsatistactory manner and

liquid is taken along into the part of the container arranged downstream

of the contact surface.

[t has moreover been found that a cross-sectional surface of the container

downstream of the apparatus in accordance with WO06122940 has two
respective regions in which the flow speed of the gas is greater than in the

remaining part of the cross-sectional surface.

This means that the apparatus in accordance with WO06122940
admittedly represents an improvement with respect to a conventional inlet
stub at the container wall, but has still proved to be unsatistactory since a
non-even distribution of the gas in the container, a so-called
maldistribution, is still present and liquid is taken along into the part ot

the container located downstream of the apparatus.

It is therefore the object of the invention to provide an apparatus for the

distribution of a fluid in a container by means of which an improved
separation of the fluid into a gas and into a liquid takes place and an even

distribution of the gas in the container can be achieved.

This object is satisfied by an apparatus for the introduction and for the

distribution of a fluid into an inner space of a container. The apparatus
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includes an inlet passage and a distribution passage. The inlet passage
opens into the distribution passage so that the fluid can be guided from
the inlet passage into the distribution passage. The distribution passage
has a jacket which has at least one discharge opening. The inlet passage
is connected to the distribution passage via at least one opening which is
arranged in the jacket of the distribution passage. The opening is thus
arranged such that the fluid enters into the distribution passage
tangentially to the opening so that a rotational flow can be generated in
the inner space of the distribution passage. The distribution passage is
advantageously made as a tube element, with the tube element in
particular having a rotationally symmetrical cross-section, preterably a
circular cross-section. The opening is arranged in the jacket which is in
particular a tube jacket of the distribution passage tormed as a tube

element, thus the fluid flows tangentially with respect to the tube jacket
through the opening.

The fluid is in particular a compressible fluid, typically a gas which
contains a liquid which is distributed in the gas in droplet form. The gas is
thus directed, coming from the inlet passage, through the opening into at
least one distribution passage, preferably into a plurality of distribution
passages. The distribution passage includes an angle of greater than O°
and less than 180° to the inlet passage, in particular an angle of greater
than 60° and less than 120°, to the inlet passage. In accordance with a
particularly preferred embodiment, the angle between the inlet passage

and the distribution passage amounts to approximately 90°.

What is important is the differing arrangement of the opening in the
distribution passage in comparison with the prior art. The opening can in
particular be arranged in the upper half and/or lower half of the jacket.
The flow toward the distribution passage is hereby tangential. This has the
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advantage that a part flow can be branched off to a following distribution
passage, on the one hand, and the fluid enters through the opening into
the distribution passage tangentially, on the other hand. In this respect,
tangential means that the fluid flows through the opening substantially
parallel to the tangent at the point of the distribution passage closest to
the top or to the base of the inlet passage. If the fluid is in the distribution
passage, the fluid is diverted by the inner wall of the distribution passage.
The fluid is hereby set into rotation and the droplets of the liquid in the
gas are accelerated toward the tube wall and are then separated at the
inner side of the jacket and led off through a liquid collection element. The
effectiveness of the separation of the liquid from the gas is in this respect
increased by a more intensive contact with the inner wall of the
distribution passage. The liquid is thus already separated and led oft
before the inlet into the container and thus does not reach the main flow
of the gas. According to a preferred embodiment, a plurality ot openings is
arranged in particular in the upper half of the jacket; according to a
particularly preferred embodiment there are two openings arranged in the

upper half of the jacket.

The opening can furthermore have a guide element. The guide element is
in particular made as a tab which is stamped out of the wall of the
distribution passage and is subsequently bent over. Alternatively or in
addition to this, a plurality of guide elements can also be provided. The

guide element can project into the interior of the distribution passage, but
it can also extend outside the distribution passage in the direction of the
fluid inlet. The guide element can in particular project in the direction of
the inner space of the distribution passage and at the edge of the opening,
which is reached first by the fluid flow and can be orientated upstream at
the edge of the opening which is registered last by the fluid flow. An inflow

passage can hereby be formed to give the fluid a more exactly defined flow
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direction so that fewer boundary vortices are produced in the rotational
flow which can have a disadvantageous effect on the separation of the

liquid. The guide elements can also be welded separately to the tube

element forming the distribution passage.

A liquid collection element is advantageously provided which can be the
inlet passage itself or a passage piece which is located at the wall of the
distribution passage or of the distribution element and which is connected
to a liquid outlet opening in the wall of the distribution passage or of the
distribution element. Liquid separated at the inner wall of the jacket can
be led away to the outside of the jacket of the distribution element or of
the distribution passage by means of the liquid guide element. The liquid

collection element can contain at least one hole, which is foreseen for the

discharge of the liquid.

A preseparation element can be arranged in the environment of the liquid
collection element or upstream of the liquid collection element. The liquid
separation can be further improved by means of the preseparation
element. If the preseparation element is made as a structure containing
hollow spaces such as a screen, knitted material, woven material or felt,
droplets can be caught in the structure, can coalesce there and can be
guided in the direction of the liquid outlet opening. Alternatively to this,
the preseparation element can be made as a blocking element on which
the fluid impacts and undergoes a forced deflection. The blocking element
can also have a restriction effect. The blocking element can furthermore be
arranged such that the separated liquid is guided directly to the liquid
outlet opening. The smaller the length of the opening with an unchanged
width of the opening, the more pronounced the rotational flow since the

path length from the opening up to the outlet opening increases with a

shorter opening and the number of the rotational procedures is higher
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until the fluid arrives at the outlet opening. The opening can in particular
be made as a slit, with the spacing between the first slit end and the
second slit end of the opening being a length of the opening. The spacing
between a first wall and a second wall of the opening is the opening width.

The tirst wall and the second wall in this respect extend between the first

and second slit ends.

A distribution element can adjoin the distribution passage in accordance
with a preferred embodiment, with the distribution passage and the
distribution element being connected via the discharge opening so that the

fluid can be guided from the distribution passage into the distribution

element.

The distribution element has a jacket, with a breakthrough being provided
in the jacket through which the fluid can be directed into the inner space
of the container. The breakthrough is arranged at the distribution element
such that the flow of the gas substantially takes place in the direction of
the longitudinal axis of the container. This means that the gas separated
from the liquid exits the breakthroughs, which can in particular be
designed as slit-like openings, in the direction of the longitudinal axis of
the container. In particular the distribution element can be configured as

a tube element.

The jacket of the distribution element has a first jacket end and a second
jacket end so that the jacket extends between the first and the second
jacket ends. The jacket can be guided through the inlet passage so that
the jacket forms the distribution passage within the inlet element.
Alternatively to this, the distribution element can be guided through the
distribution passage and can contain a cut-out in the interior of the

distribution passage. Alternatively to this, the first jacket end of the
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distribution element can adjoin the distribution passage or project into the

distribution passage.

The breakthrough can be made as a slit which has a longitudinal
dimension which extends between the first end and the second end of the
slit. A first wall and a second wall extend between the first and second
ends of the slit. The average spacing between the first wall and the second
wall of the slit is the slit width. The longitudinal dimension is at least
twice as big, preferably three times as big, particularly preferably at least
five times as big as the slit width, so that a distribution of the gas is

achieved which is as even as possible with respect to the cross-sectional

surface of the container.

The opening width of the opening in the distribution passage is preferably
larger than the slit width of the breakthrough, in particular when the
longitudinal dimension of the breakthrough is larger than the width of the
opening or if a plurality of breakthroughs are provided next to one

another.

The apparatus is advantageously used in accordance with any one of the

preceding embodiments in a separation device or in a mass transfer

device.

A method for the distribution of a fluid in the inner space of a mass
transter device having an apparatus in accordance with any one of the

preceding claims, wherein the method includes the following steps:
guiding the fluid through the inlet passage into the distribution passage
and a plurality of distribution elements; deflecting the fluid from the
distribution passage into the distribution elements; discharging the tluid

through at least one respective slit-like opening each of the distribution
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element into the inner space of the mass transfer device, wherein the slit-

like opening is arranged such that the flow direction of the first fluid is

substantially parallel to the longitudinal axis of the container.

The invention will be explained in the following with reference to the

drawings. There are shown:

Fig. 1

Fig. 2

Fig. 3

Fig. 7a

a view of a part of the container and of the apparatus in

accordance with the invention:

a view of the apparatus in accordance with the invention in

accordance with Fig. 1 from above;

a view of an apparatus in accordance with the invention in

accordance with a second embodiment in the direction of the

inlet passage;

a view of an apparatus in accordance with the invention in
accordance with a third embodiment in the direction of the

inlet passage;

a plan view of an apparatus in accordance with the invention

in accordance with a fourth embodiment:

a side view of an apparatus in accordance with the invention

in accordance with a fifth embodiment:

a section through the apparatus in accordance with Fig. 1;
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9
Fig. 7b a section along the line A-A of the apparatus in accordance
with Fig. 7a;
Fig. 8a a section through an apparatus in accordance with the

invention in accordance with a sixth embodiment:; and

Fig. 8b a section along the line A-A in accordance with the apparatus

in accordance with Fig. 8a.

The apparatus for the introduction and for the distribution of a fluid 2 into
an inner space 4 of a container 3 in accordance with a first embodiment of
the invention in accordance with Fig. 1 includes an inlet passage 5 and a
plurality of distribution passages 6. The inlet passage 1 is connected
outside the container to a passage, not shown, for the supply of a fluid 2.
Alternatively to this, the passage can also extend into the inner space of
the container 3. The inlet passage 5 opens into the distribution passage 6
so that the fluid can be guided from the inlet passage 5 into the
distribution passage 6. The distribution passage 6 has a jacket 10 which
has at least one outlet opening 11, 12. The inlet passage 5 is connected to
the distribution passage 6 via at least one opening 8 which is arranged in

the jacket 10 of the distribution passage 6. The distribution passages 6

serve for the distribution of a fluid in the container. The fluid moves over
the inlet passage 5 through openings 8 into the distribution passages 6.
Each of the distribution passages 6 contains at least one such opening 8.
The fluid is as a rule a gas in which a liquid is distributed in the form of
droplets. The opening 8 is arranged such that the fluid enters into the
distribution passage tangentially to the opening so that a rotational flow
can be generated in the inner space of the distribution passage 6. The
fluid flows in the interior of the distribution passage 6 up to the outlet

openings 11, 12 which are arranged in Fig. 1 symmetrically to a plane
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which contains the container axis and the longitudinal axis of the
centrally arranged inlet passage 5. The outlet openings 11, 12 are made as
breakthroughs 15 in the jacket 10 of the distribution passage 6.

The distribution passage 6 has a head end 18 and a foot end 19 which are
at least partly closed so that the tluid 2 can only exit through the outlet
openings 11, 12.

Fig. 1 shows a plurality of distribution passages 6 which extend parallel to
the distribution passage provided with a reference symbol. These
distribution passages 6 differ from one another in their lengths and can
also have ditferent diameters, which is shown in Fig. 3. The arrangement
of the distribution passages in the container is such that a portion of the

cross-sectional surtace of the container which is as large as possible is

covered by the distribution passages 6.

Fig. 2 is a view of the apparatus in accordance with the invention in
accordance with Fig. 1 from above. Fig. 2 shows the arrangement of the
openings 8 which are located in the upper half of the distribution
passages 6. The jacket of the distribution passages also contains the
corresponding outlet openings 11, 12. The vertical passages 6 lie adjacent
to one another in accordance with Fig. 2, that is no spacing is provided
between neighboring distribution passages. In accordance with an
alternative embodiment, spacings can also be provided between
neighboring vertical passages. Fig. 3 shows a view of an apparatus in
accordance with the invention in accordance with a second embodiment in
the direction of the inlet passage. The inlet passage 5 has a cylindrical
cross-section. The diameter of the inlet passage 6 is larger than the
diameter of the distribution passages so that the fluid in the hollow space

can flow above and below the distribution passage. It is hereby ensured
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that the fluid reaches all distribution passages. The second embodiment
only differs from the first embodiment in that the diameter of the

distribution passages 6 differs. The opening 8 is furthermore arranged in

the lower half of the jacket 10.

Fig.. 4 is a view of an apparatus in accordance with the invention in
accordance with a third embodiment in the direction of the inlet passage.
Unlike Fig 3, the inlet passage 5 is box-shaped. The opening 8 is
furthermore arranged in the lower half of the jacket 10. It is also possible
to arrange openings 8 above and below the jacket 10, which is not shown

graphically.

Fig. 5 shows a plan view of an apparatus in accordance with the invention
in accordance with a fourth embodiment. Unlike the preceding
embodiments, a plurality of outlet openings 11, 12 are arranged on each
side of each distribution passage 6. The outlet openings can naturally also
have a different arrangement; they can, for example, be arranged offset to
one another; they can also be made as holes so that the upper side of the
jacket 10 is formed in the manner of a perforated metal sheet, which is
not shown graphically. The outlet openings furthermore also do not have
to be arranged parallel to one another. The length and/or width of each

outlet opening can also be variable.

Fig. 6 shows a side view of an apparatus in accordance with the invention
in accordance with a fifth embodiment. The distribution passages are
shown in sectional form in this side view. The inlet passage 5 is only
shown schematically; it is cut away in the region of the distribution
passages so that the openings 8 of the distribution passages 6 are visible.
The distribution passages 6 are arranged offset to one another, that is at

different heights. The distribution passage which is closest to the inlet
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opening 20 adopts the lowest position; each subsequent distribution
passage 6 adopts a higher position than the preceding distribution
passage. This arrangement is advantageous when the openings 8 are
arranged in the upper half of the jacket 10. In this case, the flow of the

fluid toward each of the openings is without hindrance.

Fig. 7a shows a section through the apparatus in accordance with Fig. 1.
Both the inlet passage 5 and one of the distribution passages 6 is shown
sectionally. The section is placed so that the opening 8 lies in front of the
sectional plane and is therefore not visible. The extent of the flow of the
fluid 2 is shown in Fig. 7a. The fluid 2 passes through the opening 8 in
the manner shown in Fig. 7b and is deflected by the jacket 10 so that a
rotational flow arises. The rotational tlow also has an axial component so
that the fluid is guided, starting from the opening 8, in the direction of the
outlet openings 11, 12. A portion of the liquid cannot follow the rotational
movement and is deposited at the inner wall 27 ot the jacket 10. The
liquid flows along the inner wall up to a liquid outlet opening 21 which
opens into a liquid collection element 13. The liquid collection element can
also be arranged within the inlet passage 5. The liquid collection element

13 is arranged at the outside 17 of the jacket.

A preseparation element 29 can furthermore be arranged upstream of the
liquid collection element 13. This preseparation element can in particular
be arranged in the distribution passage 6. In accordance with the
embodiment shown in Fig. 7a, it is a structure containing hollow spaces
such as a screen, a knitted material, a woven material or a felt-like
structure, which extends over at least a part of the cross-sectional surface
of the tube element 9. Fig. 7b shows a section along the line A-A of the
apparatus in accordance with Fig. 7a. An opening 8 is shown in section.

This opening is located in the upper half of the distribution passage 6. The
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opening is arranged as close as possible to the point 22 of the distribution
passage 6 disposed closest to the top 24 of the inlet passage 5. The flow
direction of the fluid 2 therefore corresponds at this position substantially
to the direction of the tangent which is horizontal in this representation.
The fluid enters into the distribution passage 6 tangentially to the opening
8 for this reason. The opening 8 can furthermore have a guide element 28.
This guide element 28 is shown in Fig. 7b. The guide element 28 can in
particular be made as a tab. The guide element 28 is formed from the wall
part of the tube element 9 which is cut out or stamped out of the tube
element 9 for the manufacture of the opening 8. The wall part is
accordingly only cut at 3 parts so that a tab is formmed. The tab is bent

over about the fourth side so that an opening 8 is obtained.

Fig. 8a shows a section through an apparatus in accordance with the
invention in accordance with a sixth embodiment. Fig. 8a shows a
distribution passage 6 which is arranged within the inlet passage 5. The
distribution passage 6 merges into a distribution element 7 which extends
outside the inlet passage 5 to a large extent. The distribution element 7
has a jacket 14 which contains at least one breakthrough 15.

The distribution passage likewise has a jacket 10 which contains a head
end 18 and a foot end 19. The head end 18 in this case contains the outlet
opening 21 and the foot end 19 contains the outlet opening 31. The
diameter of the distribution element 7 is accordingly smaller than the
diameter of the distribution passage 6. A respective outlet opening 21, 31
each hereby results which is made as a ring-shaped gap. It is also possible

that the outlet openings 21, 31 are arranged at the side wall of the inlet

passage, which is, however, not shown graphically.
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If the outlet opening 21, 31 is arranged within the inlet passage 5, it
results as an additional advantage that least some of the liquid in the gas,
which has been separated at the inner wall of the jacket 10, can be
returned through this outlet opening 21, 31 into the inlet passage. The

inlet passage 5 thus takes over the function of the liquid collection

element.

Fig. 8b shows a section along the line A-A of the apparatus in accordance
with Fig. 8a. The extent of the fluid flow is also shown in Fig. 8b. The
dashed line shows the flow of the liquid. It becomes clear from this that
the liquid can follow the rotational movement less easily than the gas tlow.

The liquid is therefore discharged via the ring gap and moves to the base

25 of the inlet passage 5.
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Claims

An apparatus (1) for the introduction and for the distribution of a
fluid (2) into an inner space (4) of a container (3), including an inlet
passage (5) and a distribution passage (6), wherein the inlet passage
(5) opens into the distribution passage (6) so that the fluid can be
guided from the inlet passage (5) into the distribution passage (6),
wherein the distribution passage (6) has a jacket (10) which has at
least one outlet opening (11, 12), characterized in that the inlet
passage (5) is in communication with the distribution passage (6)
via at least one opening (8) which is arranged in the jacket (10) of
the distribution passage (6), which is arranged such that the fluid
enters into the distribution passage (6) tangentially to the opening
(8) so that a rotational flow can be generated in the inner space of

the distribution passage (6).

An apparatus in accordance with claim 1, wherein the distribution
passage (6) includes an angle greater than 0° and less than 180° to
the inlet passage (5), in particular an angle greater than 60° and
less than 120°, to the inlet passage (5).

An apparatus in accordance with claim 1 wherein the distribution

passage (6) is made as a tube element (9).

An apparatus in accordance with any one of the preceding claims,

wherein the opening (8) has a guide element (28).



10

15

20

25

30

10.

11.

CA 02715733 2010-09-29

16

An apparatus in accordance with any one of the preceding claims,

wherein the opening (8) is arranged in the upper halt and/or in the

lower halt of the jacket (10).

An apparatus in accordance with any one of the preceding claims,
wherein the fluid includes a gas and a liquid, wherein the liquid is
distributed in the gas in drop form, wherein the liquid can be at

least partly separated in the jacket (10).

An apparatus in accordance with claim 6, wherein a liquid collection

element (5, 13) is provided.

An apparatus in accordance with claim 7, wherein a preseparation

element (29) is arranged in the environment of or upstream of the

liquid collection element (5, 13).

An apparatus in accordance with any one ot the preceding claims,
wherein a distribution element (7) adjoins the distribution passage
(6), wherein the distribution passage (6) and the distribution
element (7) are connected via the outlet opening (21, 31) so that the

fluid can be guided from the distribution passage (6) into the
distribution element (7).

An apparatus in accordance with claim 9, wherein the distribution
element (7) has a jacket (14}, wherein a breakthrough (15) is
provided in the jacket (14} through which the fluid can be guided

into the inner space (4) of the container (3).

An apparatus in accordance with claim 9 or claim 10, wherein the

distribution element (7) has a liquid collection element (13) to guide
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liquid separated at the inner wall (27) of the jacket (14) away to the
outside (17) of the jacket (14) of the distribution element (7).

An apparatus in accordance with any one of the preceding claims,
wherein a plurality of distribution passages (6) is arranged in the

inlet passage (5).

An apparatus in accordance with claim 12, wherein at least one first
and one second distribution passage (6, 16) are provided, wherein
the first distribution passage (6) is arranged at a different height to
the inlet opening than the second distribution passage (16).

A separation device including an apparatus in accordance with any

one of the preceding claims.

A mass transfer device including an apparatus in accordance with

any one of the claims 1 to 14.
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