
1 5 4 U 6 2 @ 0 6  WO 03/070348 PCT/EP03/01829 - 1  APPARATUS AND METHOD FOR
TREATING A FLUID  The present invention relates to an apparatus for
treating a fluid, comprising at least one treating zone  and a fluid inlet
and separation device disposed therein  for introducing a mixture of liquid
and gas into the 5 treating zone. In the chemical and petrochemical
industries it is  often the case that mixtures of liquids and vapours have
to be introduced into a treating zone, e.g. an inlet  treating zone of a
vertical column having adjacent 10 treating zones in which gas and liquid
are counter  currently contacted to exchange heat or matter. An  example of
such a column is a fractionation column, e.g.  a vacuum distillation column
and compact gas-liquid  separators as described in EP-A-195 464. 15 In such
a column liquid flows, during normal  operation, downwards from top to
bottom, whereas gas  flows upwards from bottom to top. In the specification
and in the claims, the word "gas" is used to refer to gas  and vapour. In
the following, the invention will be 20 discussed with reference to a
distillation column,  however, it should be understood that the invention
can  be used for any device for treating a fluid, comprising  at least one
treating zone with a fluid inlet device for,  introducing a mixture of
liquid and gas into the treating  25 zone. In the distillation process, a
fluid comprising a  mixture of liquid and gas is radially inwardly fed into
a  generally vertically disposed cylindrical distillation  column at an
inlet zone between the top and the bottom of 30 the column. In
installations-having a large capacity and  



throughput, the supply velocity of the mixture is 15 AUG 2006  WO 03/070348
PCT/EP03/01829 2  generally very high; these high supply velocities may be
disadvantageous to the distribution of the fluid to be  treated over the
cross-section of the column into which  it is fed. 5 It is in fact
desirable, particularly in the  distillation process, for the gas phase and
the liquid  phase to be separated as much as possible immediately  after
entering the column in the inlet treating zone and  for each phase to be
separately fed to adjacent treating 10 zones, e.g. by passing through a
tray, while being  distributed over the column cross section as well as
possible. If no special measures are taken, it will not be  possible to
effect a proper separation of a gas/liquid  15 mixture fed into the column
at a high supply velocity, since the feed will then strike the wall situated
opposite the inlet with excessive force, so that the gas  subsequently
rising up in the column entrains a large  portion of the liquid phase. In
addition, the liquid 20 which has not been entrained flows for the most part
downwards near the column wall opposite to the inlet,  thereby causing an
uneven distribution of the liquid over  the adjacent tray below the inlet.
Furthermore, the wall  portion of the column opposite the feed may rapidly
wear 25 due to the strong impact of the liquid/vapour mixture, so  that
measures have to be taken to protect or to reinforce  the column wall. To
alleviate the above problem, it has been proposed  in GB 1 119 699 to
provide a fluid inlet device for 30 introducing a mixture of liquid and gas
into the column,  



comprising a box-like arrangement comprising a series of  vanes, placed one
behind the other along a horizontally  disposed central axis extending in
radial inward direction of column. In this arrangement, the vanes  35
deflect the mixture sidewards relative to the central 5 AUG 2006  3 axis of
the inlet device, such that the change in  direction of the flow causes a
first separation between  gas and liquid due to inertia. After insertion
into the  treating zone, the gas flows upwards in the column, where 5
further contacting with liquid supplied to the top of the  column takes
place. The separated liquid falls downwards  from the vanes onto a
gas/liquid contact tray below the  inlet device. Although the known fluid
inlet device provides for a  10 great improvement, the fluid inlet device
causes a  swirling flow of gas in the inlet treating zone. Such a  swirling
flow decreases the maximum feed rate and  increases the height of the column
needed to effect full  distillation. 15 German Patent specification No. 629
588 discloses a  liquid sprinkler for distributing a wash liquid over -the
cross-section of a wash vessel. International Patent application publication
No.  WO 01/60478 discloses a vane-type fluid inlet device 20 specifically
adapted for use in combination with a multi- downcomer tray. It is an object
of the invention to provide an  improved device for treating a fluid having
a fluid inlet  for introducing a mixture of liquid and gas into the 25
treating zone in which the swirling of the flow in the  inlet treating zone
is greatly reduced. Thereto, the  invention provides for an apparatus for
treating a fluid,  



comprising at least one treating zone laying within a  vertically disposed
cylindrical column, the treating zone 30 having an axis, and a fluid inlet
and separation device  disposed therein for introducing a separated mixture
of  liquid and gas into the treating zone, the fluid inlet 5 AUG 2006  - 3a
and separation device having an inlet end arranged to  receive a mixture of
gas and liquid and comprising a  series of coaxially disposed
circumferential vanes,  wherein each circumferential vane curvedly extends
with 5 respect to a central axis of the inlet device between an
intercepting part having a substantially axially directed  lead-Ing edge and
a deflecting part having a substantially  radially outwardly extending
trailing edge, the central  axis of the inlet device extending parallel or
coaxial 10 with the axis of the treating zone, the axis of the fluid  inlet
device extending parallel or coaxial with the  longitudinal axis of the
column, and wherein the inlet  device is disposed between two horizontally
extending  partitions or trays of the column defining the treating  15 zone
in this way, a fluid comprising a mixture of liquid  and gas can be brought
into the treating zone in a way 1 ~AUG  WO 03/070348 PCT/EP03/0 29  4 that
causes less disturbance of the flow pattern than the  known inlet device. In
the fluid inlet device according  to the invention, the fluid is intercepted
and deflected  radially outwardly by the successive vanes such that the -5
gas can be distributed uniformly in an outward direction  relative to the
central axis into the treating zone,  while the liquid particles in the flow
strike onto the  



vane surface due to inertia and centrifugal force and  subsequently are
discharged from the vane as a more 10 coalesced liquid flow from the
circumferential trailing  edge of the vane. The alignment of the axes of the
fluid  inlet device and the treating zone, normally in vertical  direction,
allows to introduce the fluid in a way that  better takes account of the
symmetry of the treating 15 zone. The stacked circumferential vanes are able
to perform  a double function of separating the mixture of gas and  liquid,
and introducing the separated mixture in a  generally radial outward
direction, thereby preventing 20 swirling flow as observed with the known
inlet device.  The liquid thus separated from the gas will sink under  the
influence of gravity after having left the trailing  end of the vanes. It
will be understood that the separation that takes place in the inlet device
does not  25 need to be complete. It is often sufficient to achieve a  first
separation (pre-separation) in which the bulk of  the liquid and gas are
separated, but wherein some degree  of entrainment of one phase in the other
is not critical. The circumferential vanes are generally open-ended  30
tubulars of a generalized bell-shape, in that they  curvedly extend along
the central axis of the inlet  device-between an intercepting part having a
substantially axially directed leading edge, and a  deflecting part having a
substantially radially outwardly  35 extending trailing edge. The horizontal
cross-section of 15 AUG 2006  WO 03/070348 PCUEP03/01829 5  the vanes does
not need to be circular, and that is why  the term generalized bell-shape
has been used.  Circumferential vanes will in the following also be  



shortly denoted as vanes. To ensure a uniform 5 distribution of the gas
flow, the vanes are preferably  symmetrically disposed relative to their
central axis, in  particular rotationally symmetrically disposed. By
providing the circumferential vanes with a  substantially cylindrical
intercepting part, the vanes  10 can intercept the flow in a smooth manner.
Preferably,  the intercepting parts of successive vanes have decreasing
diameter. This way, the flow can be divided  into concentrical layers, each
of which is deflected  radially outwardly. 15 Preferably, the intercepting
part of a successive  vane extends into the previous vane. The vane having
the  shortest axial distance between its trailing edge and the  inlet end of
the inlet device is considered as the first  vane in the description and in
the claims. The second 20 vane is the successive vane with regard to the
first  vane, and so forth until the last vane which has the  largest axial
distance between its trailing edge and the  inlet end. In an advantageous
embodiment the leading edges of  25 the vanes are spaced along the central
axis, preferably  at equal distances. This way, the vanes can have the same
basic shape. Alternatively, the intercepting parts may  e.g. each axially
extend to a radial inlet plane at the  inlet end of the fluid flow device.
The radial inlet 30 plane is during normal operation a horizontal plane,
transverse with respect to the fluid flow direction at  the inlet end. The
leading edges of the vanes may  converge, away from the inlet end of the
fluid inlet  device, along a linear cone having a top angle a between 35
10-50', preferably between 20-40', in particular between 15 AUG 2006  WO
03/070348 PCT/EP03/01829 



6  36 and 37', the cone extending coaxial with the central  axis of the
inlet device. The deflecting parts of successive vanes are  advantageously
axially spaced, preferably at equal 5 spacings. By providing successive
vanes with trailing  edges that extend to a decreasing radial diameter, the
gas flow can be distributed more evenly along the radius  of the treating
zone, i.e. over the cross-section of the  treating zone. 10 Experiments have
shown that the number of vanes  preferably range from 2 to 10, more
preferably from 4 to  6, and is in particular 5. In a preferred embodiment,
the inlet device extends  coaxial with the central longitudinal axis of a
treating  15 zone in a vertically disposed column. Advantageously, the
inlet device is disposed between two horizontally extending partitions or
trays of the column, defining the  treating zone. The lower partition can be
the bottom of  the column. 20 Experiments have shown that in such an
arrangement,  the cross-section of the first, radially outermost vane  at
its leading edge is suitably less than the cross- section of a circular
cylinder having a diameter of about  20% of the diameter of the column, and
preferably this 25 cross-section is as small as practically possible. To
further enhance the distribution of the flow, the  deflecting parts of at
least a number of successive  posterior vanes extend towards their trailing
edges more  axially upwardly than a number of successive anterior 30 vanes,
when the mixture of fluid enters the inlet device  at its lower end. In
particular, the last two or three  vanes may extend towards their trailing
edges  increasingly axially upward. Anterior vanes are vanes  



having a shorter axial distance of their trailing edges 5 AUG 2006  7 from
the inlet end of the inlet device than posterior  vanes. Further
advantageous embodiments of the apparatus  according to the invention are
described in the appended  5 claims. Further, the invention relates to the
use of a fluid  inlet device having an inlet end arranged to receive a
mixture of gas and liquid and comprising a series of  coaxially disposed
circumferential vanes, wherein each 10 circumferential vane curvedly extends
with respect to a  central axis of the inlet device between an intercepting
part having a substantially axially directed leading edge  and a deflecting
part having a substantially radially  outwardly extending trailing edge for
pre-separating a is mixture of liquid and gas and for introducing the pre-
separated mixture into a treating zone, in particular  into the treating
zone of an apparatus according to the  invention The invention also relates
to a method for 20 introducing a mixture of liquid of gas into a vessel,
wherein the mixture is introduced into the vessel by  dividing an initially
substantially cylindrical flow into  concentrical layers, which layers are
deflected radially  outwardly. Each layer is introduced at a different axial
25 position. In the method, preferably the more radially  inwardly disposed
layers are deflected outwardly with a  lesser radial component of deflection
than the more  radially outwardly disposed layers. Further preferred
embodiments of the invention are  30 described in the appended claims. The
invention will now be described in more detail,  



with reference to a drawing. In the drawing: 5 AUG 2006  WO 03/070348
PCTIEP03/01829 Fig. 1 shows a schematical cross section of a  vertically
disposed distillation column forming an inlet  treating zone. The drawing is
only a schematic  representation of an exemplary embodiment. In the 5
drawing, identical or corresponding parts are identified  with the same
reference numerals. Reference is made to Figure 1. Figure I shows a  section
of a distillation column 1, which is normally  used in a vertical
orientation as shown. The distillation 10 column has a vertical longitudinal
axis A and a  substantially circular horizontal cross-section. The  column I
comprises a first treating zone 2, having an  axis coincident with the axis
A of the column lj and a  fluid inlet device 3 disposed in the treating zone
2. The is first treating zone 2, is disposed halfway between the  top end
and the bottom end of the column I of which the  positions are indicated by
means of arrows 4 and 5  respectively, which also represent the respective
upward  flow of gas and the downward flow of fluid through the 20 column
during normal operation. The first treating zone 2 is in the direction of
the  top of the column bounded by a horizontally disposed  first gas
treatment tray 6 and in the direction of the  bottom 5 of the column bounded
by a horizontally disposed 25 first liquid tray 7. The fluid inlet device 3
is  therefore located between two successive trays 6, 7.  The fluid inlet
device 3 comprises five circumferential vanes 9A-9E. The circumferential
vanes of  this embodiment are trumpet-like, ring-shaped vanes 9A-9E  30
having a circular cross-section. The vanes 9A-9E are coaxially disposed
around a central axis A' extending  



coaxially with the central upwardly extending axis A of  the column 1. The
inlet device 3 is in fluid  communication with an inlet nozzle 8 which is
attached to 35 an inlet end 10 of the fluid inlet device 3. The inlet 5 AUG
2006  WO 03/070348 PCT/EP03/01829 9  nozzle may pass through the side wall
of the column 1 as  shown, but may also extend more along the axis A of the
column 1. It has been found that the inlet device can be  installed shortly
after a bend in the inlet piping 5 without negatively influencing the gas
distribution in  the column. This allows for example the inlet piping to  be
externally attached to the column before entering the  column. This was not
possible with the device according  to GB-A-11 19 699. 10 The vanes are
disposed along the central axis A' one  behind the other at equal spacings.
The vanes 9A-9E  curvedly extend between a substantially cylindrical
intercepting part 11A-11E having a substantially axially  extending leading
edge 15A-15E facing the inlet 10and a 15 deflecting part 12A-12E having a
substantially radially  outwardly extending trailing edge 16A-16E. A
substantially cylindrical intercepting part having a  substantially axially
extending leading edge forms an  angle of less than about 20', preferably
less than about 20 10*, more preferably less than about 5' with the axis A',
and preferably such that the intercepting part has  .constant or widening
diameter in the direction of fluid  flow during normal operation. The
intercepting parts 11A-11E of successive vanes 9A-9E have decreasing  25
diameters Da-De, respectively (of which only Da is  indicated in the drawing
for the sake of clarity), and  are placed one behind the other along the
central axis A  



at even intervals, and such that the intercepting part of  a successive vane
extends into the previous vane, e.g. 30 intercepting part 11C of vane 9C
extends into vane 9B.  The leading edges 15A-15E of the intercepting parts
11A-11E are disposed such that they converge along  the surface of a linear
cone having a top angle of (x=20'.  The diameter Da of the intercepting part
11A of the first 35 vane 9A defines the outer inlet diameter of the fluid 5
AUG 20316  WO 03/070348 - 10 - PCT/EP03/01829 inlet device 3 and has a ratio
of 0,133 to the diameter D  of the inside of the column at the treating
zone. The deflecting parts of the vanes may radially  outwardly extend ~o a
fully horizontal direction, but  5 preferably part or all of the vanes
enclose an angle between the deflecting part at its trailing edge and the
horizontal plane, wherein angles between 0 and 90' are  counted such that
the trailing edge points away from the  inlet end. In the orientation shown
in the Figure this is 10 an upward angle. More preferably the more centrally
placed vanes enclose an upward angle at their trailing  edges, e.g.. at
edges 16D, and 16E. The angle with the  horizontal of the trailing edge of
the vanes is preferably between 0 and 85', wherein the angle of a 15 single
vane is preferably larger or equal to the angle of  the preceding (next
larger) vane of the fluid inlet  device. More preferably the most centrally
positioned  vane, i.e. the last vane 9E, has an angle of between 50  and 85'
and most preferably about 80*. The vanes having 20 the larger angles as
described hereinbefore are  preferably clipped as shown in Figure I and
discussed  below. The vanes are supported on rods 13. Alternatively,  the
vanes may be connected by radially extending ribs,  



25 e.g. in an embodiment wherein the intercepting parts of the vanes extend
into a coaxial bundle. It is also  possible but not generally needed to
support the vanes on  an axial rod. The vanes 9A-9E are of substantially the
same basic  30 shape. The uppermost two vanes, i.e. the two posterior  vanes
9D and 9E in axial upward direction are clipped or  trimmed, i.e. they
extend over a shorter relative length  than the first three lower, anterior
vanes 9R-9C. This  way, the uppermost two vanes 9D and 9E extend towards 35
their trailing edges 16D, 16E increasingly axially 15 AUG 2006  WO 03/070348
PCT/EP03/01829 upwardly compared to the three anterior vanes 9A-9C. The
vanes are clipped at a length ratio of 0.4-0.5,  preferably 0.48, with
respect to the length of the full  vanes 9A-9C starting from the bottom edge
of the 5 intercepting part. The deflecting parts 12A-12E of  successive
vanes 9A-9E extend to a radially decreasing  diameter. The vanes suitably
have a surface that minimizes  obstructions to fluid flow between
consecutive vanes, in  10 order that fluid can be passed through the inlet
device at large volume flow rates. The inner/and or outer  surface of the
vanes is suitably not provided with  obstructions which substantially
decrease the inlet cross  section of the annular space between the vanes. 15
Preferably the circular outlet formed by the trailing  edge 16E of the most
centrally positioned vane 9E is  (partly) closed (not shown in Figure 1).
More preferably  a small opening is present in order to minimise gas
recirculation just above said fluid inlet device. The 20 area of this
opening is preferably up to 25% of the total  area of the above circular
outlet formed by trailing 



edge 16E. Such a closed or partly closed outlet is  preferably arranged when
the most centrally positioned  vane is a clipped vane having an angle of
between 50 and 25 650 between its trailing edge and the horizontal. As
indicated with arrows F, the fluid comprising a  mixture of liquid and gas
is upwardly brought into the  treating zone 2 as a substantially cylindrical
flow.  through the inlet end 10 of the fluid inlet device by 30 means of
nozzle 8. The successive leading edges 15A-15E  of the intercepting parts
11A-11E of the vanes 9A-9E  divide the flow in concentrical layers. The
concentrical  layers are subsequently deflected radially outwardly by  means
of the successive deflecting parts 12A-12E. 35 Adjacent vanes cooperate to
form ducts that divert the 1,5 AUG 2006  WO 03/070348 PCT/EP03/01829 - 12
fluid flow radially outwardly relative to the central  axis A' and A. Due to
inertia, the liquid strikes the  deflecting zones of the vanes and flows
radially outwards  towards column wall. The gas flows radially outwardly 5
towards the inner wall of the column 1. As the trailing  edges of successive
vanes extend to a decreasing radial  diameter, the more radially inwardly
disposed portions of  the incoming flow are conducted less far radially
outward  than the more radially outward disposed portions of the 10
cylindrical flow. Furthermore, the more radially inwardly  disposed layers
of the cylindrical flow are deflected  more axially upwardly than the
radially outwardly  disposed layers, such that the gas flow is distributed
evenly over the first treating zone 2. 15 It shall be clear that the
invention is not limited  to the preferred embodiment shown in the drawing.
In.  particular, the treating zone may comprise a plurality of  



fluid inlet devices, each having a central axis extending  parallel to a
central upward axis of the treating zone. 20 In particulari in this fashion
a number of fluid inlet  devices having their own central axes may be
disposed  around an optional fluid inlet device extending along a  main
upward axis of the treating zone. Furthermore, the  intercepting part of the
top vane may be formed as a 25 closed thorn, such that direct axial upward
flow is  blocked. The number of vanes may be larger, e.g. 10, or  smaller,
e.g. 3. The horizontal cross section of the  circumferential vanes of
generalized bell-shape may not  be circular, e.g. oval, star-shaped,
polygonal, 30 rectangular, square or e.g. defined by a waved line
superimposed on a circle. Preferably, however, the ring- shaped vanes are
symmetrical relative to their central  axis. The fluid inlet device can also
be arranged upside  down when compared to Figure 1, so that the inlet end is
15 AUG 2006  WO 03/070348 13 - PCT/EP03/01829 at the upper end, and the
vanes widen in downward  direction. The present invention can with advantage
applied in a  column wherein gas and liquid are counter-currently .5
contacted. Such columns are for example used in  fractionation, e.g.
distillation, or in gas treating.  Depending on the actual application,
gas-liquid mixtures  need to be introduced at different axial locations in
such a column. The fluid inlet device according to the 10 present invention
can be used at one or more of these  different locations. one possibility is
the central feed  inlet in a distillation column. A further possibility for
the inlet of a gas-liquid mixture received as effluent  from a reboiler,
which heats up liquid collected at the 15 bottom of the column. The reboiler
effluent is normally  



re-introduced into the lower part of the column. A third  possibility is the
inlet of a reflux stream received from  condensation of top product, and
this reflux stream is  normally re-introduced into the top part of the
column. 20 Such embodiments are within the scope of the  invention as
defined in the appended claims. 15 AUG 2006  - 14  C L A I M S. 1. An
apparatus for treating a fluid, comprising at  least one treating zone
laying within a vertically  disposed cylindrical column, the treating zone
having an  axis, and a fluid inlet and separation device disposed 5 therein
for introducing a separated mixture of liquid and  gas into the treating
zone, the fluid inlet and  separation device having an inlet end arranged to
receive  a mixture of gas and liquid and comprising a series of  coaxially
disposed circumferential vanes, wherein each 10 circumferential vane
curvedly extends with respect to a  central axis of the inlet device between
an intercepting  part having a substantially axially directed leading edge
and a deflecting part having a substantially radially  outwardly extending
trailing edge, the central axis of 15 the inlet device extending parallel or
coaxial with the  axis of the treating zone, the axis of the fluid inlet
device extending parallel or coaxial with the  longitudinal axis of the
column, and wherein the inlet  device is disposed between two horizontally
extending 20 partitions or trays of the column defining the treating  zone.
2. The apparatus according to claim 1, wherein the vanes  have a surface
that minimizes obstructions to fluid flow  between consecutive vanes. 25 3.
The apparatus according to claim 1 or 2, wherein the  



outlet of the vane which has the largest axial distance  between its
trailing edge and the inlet end is open. 5 AUG 2006  4. The apparatus
according to any one of claims 1-3, wherein the inlet end of the fluid inlet
and separation  device is arranged at its lower end. 5. The apparatus
according to any one of claims 1-4,  5 wherein the circumferential vanes
have a cross section  selected from the group consisting of circular, oval,
star-shaped, polygonal, rectangular, square cross-section  and a
cross-section defined by a waved line superimposed  on a circle. 10 6. The
apparatus according to any one of claims 1-5,  wherein the intercepting part
is substantially  cylindrical. 7. The apparatus according to any one of
claims 1-6,  wherein the intercepting parts of successive is circumferential
vanes have decreasing cross-section. S. The apparatus according to any one
of the preceding  claims wherein the leading edges of the circumferential
vanes are spaced along the central axis, preferably at  equal distances. 20
9. The apparatus according to any of the preceding  claims, wherein the
successive leading edges of the  circumferential vanes converge along a
linear cone having a top angle between 10-50', preferably between 20-40*,
10. The apparatus according to any one of the preceding  25 claims, wherein
the trailing edges of successive circumferential vanes extend to decreasing
diameters.  11. The apparatus according to any one of the preceding  claims,
wherein the vanes are of substantially equal  shape. 30 12. The apparatus
according to any one of claims 1-11,  wherein the circumferential vanes
extend outwardly such  



that the angle at the trailing edge with the horizontal  is between 0 and
BS'. 5 AU6 2006  13. The apparatus according to claim 12, wherein the angle
of the deflecting part at the trailing edge with  the horizontal of a
selected circumferential vane is  larger than or equal to the angle of the
previous 5 circumferential vane of the fluid inlet device. 14. The apparatus
according to claim 13, wherein the most  centrally positioned vane has an
angle of between 50 and  850, between the deflecting part at its trailing
edge and  the horizontal. 10 15. The apparatus according to claim 14,
wherein the  outlet of the most centrally positioned vane is closed or
partly closed. 16. The apparatus according to any of the preceding  claims,
wherein the number of vanes ranges from 2 to 10,  15 more preferably from 4
to 6. 17. The apparatus according to any of the preceding  claims, wherein
the treating zone lies within a  vertically disposed column, the axis of the
fluid inlet  device extending parallel or coaxial with the 20 longitudinal
axis of the column. 18. The apparatus according to claim 15 or 16t wherein
the cross-section of the first vane at its leading edge  is less than the
cross-section of a cylinder having a  diameter of about 20% of the diameter
of the column, and 25 preferably ranges between 13 and 14%. 19. Use of a
fluid inlet device having an inlet end  arranged to receive a mixture of gas
and liquid and  comprising a series of coaxially disposed circumferential
vanes, wherein each circumferential vane curvedly extends 30 with respect to
a central axis of the inlet device  between an intercepting part having a
substantially  



axially directed leading edge and a deflecting part  having a substantially
radially outwardly extending 5 AU6 200b  - 17 trailing edge for separating a
mixture of liquid and gas  and for introducing the separated mixture into a
treating  zone, in particular into the treating zone of an apparatus
according to any one of claims 1-18. 5 20. A method for introducing a
mixture of liquid and gas  into a vessel, wherein the mixture is introduced
into the  vessel by dividing an initially substantially cylindrical  flow
into concentrical layers, which layers are deflected  radially outwardly.
21. The method according to claim 20, wherein the more  radially inwardly
disposed layers are deflected more  axially upwardly than the radially
outwardly disposed  layers. 




