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(57) Abréegée/Abstract:

A fluids contacting column (50) Includes a perforated cover plate (21) positioned over a tray opening (10) and secured within the
opening (10). Deflecting members (224, 225, 226) span each perforation (200, 201, 202) in the cover plate (21) to prevent bleed
fluid from shooting straight up and hitting the underside of the above tray (1). The deflecting members (224, 225, 226) also provide
a surface for dispersing lighter, finer bleed fluid (11) flowing upwardly through the perforations (200, 201, 202) over a central zone
of the cover plate (21) and into heavier fluid flowing across the nay (1) in the path of the cover plate (21). The cover plate (21) Is
positioned over the tray opening (10) by legs (23) which are integral with the cover plate (21) and may be fixed or slidable within the
tray opening (10).
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(57) Abstract

A ftuids contacting column (50) includes a perforated cover plate (21) positioned over a tray opening (10) and secured within the |
opening (10). Deflecting members (224, 225, 226) span each perforation (200, 201, 202) in the cover plate (21) to prevent bleed fluid from
shooting straight up and hitting the underside of the above tray (1). The deflecting members (224, 225, 226) also provide a surface for
dispersing lighter, finer bleed fluid (11) flowing upwardly through the perforations (200, 201, 202) over a central zone of the cover plate
(21) and into heavier fluid flowing across the tray (1) in the path of the cover plate (21). The cover plate (21) is positioned over the tray
opening (10) by legs (23) which are integral with the cover plate (21) and may be fixed or slidable within the tray opening (10),
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METHOD AND APPARATUS FOR FLUID CONTACT

This invention relates to a fluids contacting
and dispersing apparatus and 1t particularly pertains to

a novel valve assembly for use in fractionation columns

and other related apparatus.

BACKGROUND OF THE INVENTION

In a typlcal installation, a number of
horizontally oriented surfaces or trays are mounted 1n a
sealed, vertically oriented vessel known in the industry
as a column or tower. Each of the trays may contain
numerous openings. A relatively heavier fluid is
introduced on the upper surface of the uppermost tray
deck. The introduction of this fluid at one end of the
horizontal tray is referred to as the upstream end or
portion. A crossflow forms as the fluid flows across
from the upstream end of the tray to the downstream end
or portion of each tray. At the downstream end of the
tray is a weir which leads to a downcomer. The downcomer
of an upper tray leads down to an unperforated upstream
area or downcomer seal area on the next lower tray.

A lighter fluid is introduced into the lower
end of the column. As the heavier liquid flows across
the tray surface, the lighter fluid ascends through the
openings in the trays and into the heavier fluid flowing
across and above the surface of the tray to create a
bubble or active area where there is intimate and active

contact between the heavier and lighter fluids. Some
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columns utilize multiple sets of flow paths including a
downcomer, active area and downcomer seal transition area
for each section.

Many crossflow trays are simple sieve trays
where the deck surface has hundreds of circular holes for
contact between the fluids. However, a simple hole such
as this type of aperture or opening allows for the
lighter fluid to shoot straight up and hit the bottom of
the above tray deck. This is commonly referred to as
flooding and greatly decreases the efficiency and
capaclity of the entire column and may introduce
impurities into the fractionation process.

To combat flooding, some trays have valves
assoclated within the tray openings and others have fixed
assemblies over the holes or apertures. The valves may
consist of generally flat plates or bubble caps to
deflect the rising gases. These valves rise upwardly and
fall due to gravity by the introduction of fluid pressure
from below the valve. However, while each valve deflects
the vapor flow from shooting up and flooding the tray
deck, each individual valve introduces a small area of
blockage across the each aperture of the tray deck
thereby reducing the interaction or exchange between the
fluids. This small, central area above each valve is a
stagnant zone or an inactive area where minimal mass
transfer exchange occurs.

It has already been proposed in, for example,
U.5. Pat. No. 4,118,446, dated October 3, 1978, by Burin
et al., (Col. 4, 11. 44-45), to provide perforations in
upwardly movable valve cover plates, for tray openings,
Lo eliminate stagnant zones in a mass exchange column
contalining valve trays at different heights therein. A
relatively lighter fluid is fed into the column beneath

the trays to flow upwardly through the openings, while
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heavier fluid 1s fed into the column above the trays.
The heavier fluid gravitates down the column by passing
across each tray while the lighter fluid ascends in the
tray 1lifting the valve cover plates and causing intimate
contact between the fluids. The Burin et al.
perforations are provided to eliminate stagnant zones in
the heavier fluld flowing immediately above the caps.

While the Burin et al. valve perforations to
some extent eliminate stagnant zone, there is a problem
in that bubbles from lighter fluid flowing upwardly from
the perforations and through the stagnant zones tend to
follow definite paths through the heavier fluid leaving
portions of the stagnant areas undisturbed.
Additionally, these types of perforations will allow the
lighter fluid to shoot straight up to the bottom of the

- upper tray thereby causing premature flooding and

lowering the efficiency and capacity of the column.

United States Patent No. 3,215,414, dated
November 2, 1965, by Van’t Sant {(col. 1, lines 48-51 and
col. 3, lines 3-6), shows a valve cover plate having
opposed recesses into which an arched guide band is
clipped to extend over the valve cover plate and
downwardly through the recesses to guide the valve during
when 1t 1s lifted by upwardly flowing fluid. Partial
closure of the valve allows minimum free passage of fluid
between the cover plate and the tray at all times. While
the guide band of Van’t Sant is useful in providing the
easlily assembled, two part valve body that it was
intended to do, any fluid escaping upwardly under the
guide band will be minimal and will not be directed
towards the central stagnant zone over the valve cover
plate leaving this zone undisturbed.

There is a need for a fluids contacting, tray

opening, fluid dispersing assembly, wherein fine or micro
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dispersion of the lighter fluid is achieved over the
central portion of the cover plate, thus more effectively
breaking up the stagnant zone above the individual valves
and enhancing mass transfer between the fluids as well as

increasing the column handling capacity and efficiency.

SUMMARY OF THE INVENTION

This i1invention relates to a flulids contacting
and dispersing apparatus of the type used in distillation
and absorption systems for mass transfer exchange between
two fluids of differing masses. According to the present
invention, there 1is provided a fluids contacting column,
tray opening, fluid dispersing apparatus with a cover
plate having at least one bleed fluid perforation. The
cover plate 1s positioned over the tray opening to
provide a fluid escape passage between the cover plate
and a tray deck surface. Lighter fluid flows upwardly
through the tray opening between the tray deck and the
cover plate while heavier fluid flows across the tray
deck surface.

For the at least one fluid perforation, a bleed
fluid deflecting member spans the fluid perforation from
both side-to-side to provide at least two oppositely
facing outlets. The configuration of the deflecting
member disperses the fluid into two distinct bleed fluid
streams which flow away from one another and passes over
a central zone of the cover plate. These two bleed fluid
streams are different in size from the fluid that passes
between the cover plate and the tray deck at the fluid
escape passage.

In some embodiments of the present invention,
the apparatus is a valve assembly and the cover plate
rests over the tray thereunder by means of slidable legs.

At least two legs are provided to slide in and extend
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downwardly in the tray opening. For each leg, at least
one tray engaging projection 1s provided on that leg to
limit the upward displacement of the cover plate when the
upwardly flowing vapor pressure pushes against the cover
plate. This defines fluid escape passages between the
cover plate and the tray deck.

In other embodiments of the present invention,
at least two perforations are provided and the legs are
at positions that lie between the perforations but are
spaced outwardly therefrom, on the cover plate.

The or each bleed fluid deflecting member may
be a hump bridge over the fluid opening.

The or each hump bridge may be a portion of the
cover plate which has been formed by providing pairs of
parallel slits in the cover plate and upwardly pressing
the portion of the cover plate between the slits to
provide the perforation there/below leading to the
oppositely facing outlets on each side thereof. Three
perforations with deflecting members may be provided, and
in plan view, they may be arranged in a V-formation
around the center of the cover plate with the deflecting
member hump bridges extending along parallel, spaced
paths. The cover plate legs may be along paths which
extend from the center of the cover plate, between the
three deflecting members. The or each deflecting member
may be a portion of the cover plate which has been formed
by providing pairs of parallel slits in the cover plate
and upwardly pressing portions of the cover plate on the
outer sides of the or each pair of parallel slits to
provide the perforations there/below leading to
oppositely facing outlets on each side thereof.

The valve assembly of the present invention
provides for a finer dispersion of the lighter fluid over

a traditionally inactive area of the valve assembly.

PCT/US98/21394
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This provides for a greater active area than conventional

tray assemblies which rely on traditional valve

configurations thereby increasing the efficiency of the

mass transfer and thus, lowering the energy requirements.

More efficient mass transfer allows for a decreased
energy requirement for the entire mass transfer exchange

system whlile increasing the efficiency and maintaining

the purity of the desired products.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings which illustrate,
by way of example, embodiments of the present invention.
Figure 1 is a simplified, schematic of a mass

transfer exchange column of the present invention showing

horizontal tray decks connected to downcomers within the
colunmn;

Figure 2 is an overhead view of a horizontal
tray deck;

Figure 3 1s a corner view of a conventional,

prior art valve device used in the horizontal tray decks;

Figure 4 is an exploded isometric view of a
movable valve and tray for providing a valve tray
assembly of the mass transfer exchange column of Figure
1;

Figure 5 is a side view of Figure 4 with the
movable valve inserted into in the tray of Figures 1 and
237

Figure 6 is a above, top view of the valve

assembly of Figures 4 and 5 showing the perforations and
deflecting members;

Figure 7 is a graph showing test results of the

efficiency of the assembly shown in Figures 4 and 5

compared to the efficiencies of conventional valve device
1n Figure 3,

A e bl S TS R T e ——
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Figures 8 and 9 are graphs showing test results
of the entrainment (liquid transported by the gas to the
tray above/vapor carrying liquid droplets) of the heavier
fluid in the lighter fluid, using the assembly shown in
Figures 4 and 5 and conventional valve devices shown 1n
Figure 3;

Figures 10 and 11 are graphs showing the
pressure drop of heavier fluid using, the assembly shown
in Figures 4 and 5, and conventional valve devices shown
in Figure 3; and

Figure 12 is a corner view of a fixed, fluid
dispersing assembly and tray of a mass (transfer)

exchange column.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The following descriptions of Figures 1 to 12
describe preferred embodiments of the invention. The
dispersion tray valve of the present invention is
1llustrated but i1s not limited to this embodiment. The
descriptive language used both in the specification and
claims 1s for the purposes of clarity and convenience and
not with any purpose of implied limitation to mass
transfer art, or to a vertical disposition of parts as is
usually the case within a mass transfer exchange tower
column.

The term “fluid” is adopted from the

terminology of mass transfer applications, in order to

describe generally, without restriction to mass transfer
technology, the kind of particulates that would flow
through the valve of the present invention. The
particulates in mass transfer operations generally
consist of droplets or bubbles at the molecular level or
on a microscopic scale. Typically, “vapor” or “gas” is a

lighter fluid and “liquid” is a heavier fluid. The
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dispersion tray valve of the present invention is ideally
utilized in a high fluid pressure environment, such as 1in
a trayed tower column. This high fluid pressure

environment allows for the separation or fractionation of

S vapors, gases and liquids.

The terms "tray" and "tray deck" refer to the
surface within a tower column used in mass transfer
applications. The tray may also be described as a fluid
contacting fractionation tray. In a typical tray

10 installation, the upper surface of the tray is toward the
top of the tower and the lower surface of the tray is
toward the bottom of the tower. Many different trays may
be contained within a trayed or fractionation column.
Several tray openings are positioned throughout the tray

15 deck surface. Ordinarily, valves or other devices are
positioned above the tray openings to regulate the flow
of vapors through the liquids. However, the term tray
herein means simply any surface through which a wvalve,
such as 1n the present invention, 1s mounted.

20 The valve assembly or other device of the
present invention may be constructed to fit within the
mass transfer fractlionation trays. The dispersion tray
valve 1s illustrated, described and claimed, generically
and in preferred specific embodiments.

25 The valve assembly or other device of the
present invention 1s preferably inserted into the
openings of the trays for use in a tower column and fluid
environment. However, 1t 1s not intended to restrict the
application of the invention to a valve for use in only a

30 fluid environment or a tower column.

- Throughout the specification and claims,
reference 1s made to "movable" as generally describing

the movement of the tray valve when inserted into the

tray deck and opening. In general, the valve assembly or

~rWMMMAwmmmm SR Mty -
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other device of the present invention preferably moves in
an upward and downward motion relative to the tray deck.
This movement allows for the fluld to pass from one side
of the tray deck to the other side to accomplish the
fractionation of fluids requilred by mass transfer
technology. The distance between the tray deck and the
dispersion valve defines a fluid escape passage or
opening where upwardly flowing particles pass through.
Referring to Figures 1 and 2, there 1s shown,
in simple schematics, a vertical oriented tower or column
50 and an above view of a tray deck 1. A number of tray
decks 1 are horizontally spaced apart and mounted within
column 50. Liquid is fed to the uppermost tray deck by a
fluid line 61 at an upstream end 56 of the tray deck.
Downcomer passages 65 lead down from one tray deck to the
next lower tray deck at downstream end 57. A lightér
fluid or wvapor 1s introduced at the bottom of the tower
through feed line 62. As the heavier liquid flows across
the tray deck surface 1, the vapor ascends through the
openings 10 in the tray to create a bubble or active area
55. In the active'area 55, intimate and active contact
occurs between the heavier fluid and lighter vapor.
Figure 3 shows a prior art valve assembly 70 of
conventional construction. Valve assembly 70 is mounted
in openings 10 of the tray deck 1. The valve 70 includes
a non-perforated cover plate 71 with legs 73, 73A and 73B
to allow the valve to be mounted within tray deck 1.
Referring to Figures 4 and 5, there is shown, a
fluids contacting column, tray opening 10, fluid
dispersing assembly, generally designated 18, comprising:
a. a bleed fluid perforation, 200, 201 and

202, containing cover plate 21, for the tray opening 10

of tray 1;
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b. downwardly extending cover plate legs, 23,
23A and 23B, for, in operation, supporting and
positioning the cover plate 21 over the tray opening 10
and providing escape passages, such as that designated
110, between the cover plate 21 and the tray deck 1 for
fluid 11 flowling upwardly through the opening 10;

C. for the or each perforation, 200, 201 and
202, a bleed fluid deflecting member, 224, 225 and 226
respectively, spanning the perforation 200, 201 and 202,
from side-to-side to provide at least two oppositely
facing outlets, such as those designated 22 and 22A
therefrom, such as those designated 22 and 22A therefore,
which 1n operation, will form at least two distinct bleed
fluid streams, 200/220A, 221/221A and 222/222A, flowing
away from one another over a central zone Z of the cover
plate 21; and

d. whereby the bleed fluid deflecting members
224, 225 and 226 contact the lighter fluid streams
200/200A, 221/221A and 222/222A to disperse the fluid
streams 1nto finer fluid streams than the fluid stream
110/110A passing through the fluid escape passages 20.

In this embodiment of the present invention,
the assembly 18 1s a valve assembly and the cover plate
21 rests on the tray over the opening 10 thereunder, the
legs 23, 23A and 23B are slidable, in and extending
downwardly in the tray opening 10, and, for each leg 23,
23A and 23B, at least one tray engaging projection, 230,
230A and 230B respectively, is provided on that leg 23,
23A and 23B for limiting cover plate upward displacement,
by upwardly flowing fluid, to reveal the escape passages
such as that designated 20.

In this embodiment of the present invention,
three perforations 200, 201 and 202, are provided, and
the legs, 23, 23A and 23B, are at positions that lie
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bétween the perforations, 200, 201 and 202, but are
spaced outwardly therefrom, on the cover plate 21. As
shown in Fig. 6, the bleed fluid perforations are
arranged in a V-shaped formation such that the fluid

5 streams pass over a traditionally inactive and central
area of the valve 2.

The legs 23, 23A and 23B prevent lateral
displacement of the cover plate 21 over the tray 1.
The valve assembly 18 is made from a material,

10 preferably metal, that will be suitable for the fluids
contacting application with which the column (not shown)
is intended to be used. The valve may be constructed of
other materials such as plastics when the valve assembly
is to be used in mass transfer applications when the

15 fluids do not interact with the plastic. Valves
constructed of plastic lower the cost of the equipment
for the column.

In the embodiment of the present invention, the
cover plate 21 is circular, for covering a circular

20 opening 10, and the three legs 23, 23A and 23B, are
integral therewith and are circumferentially spaced
therearound at 120 degrees from one another to lie along
paths which extend from the center of the cover plate 21,
between the deflecting members 224, 225 and 226.

25 The tray engaging projections 230, 230A and
230B are described below. Two types of tray engaging
projections are shown, which are:

i). tray engaging projection 230 which is a
central tongue portion of leg 23 formed from an

30 inverted, elongated, u-shaped cut portion of the leg 23 which has
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been bent to extend outwardly therefrom in an upward
direction, preferably at an acute angle; and
ii). tray engaging projection 230A which is a
side tongue portion of leg 23A formed from an inverted,
5 L-shaped cut portion of the leg 23A which has been bent
to extend outwardly therefrom, in an upwardly direction,
preferably at an acute angle.
The distance 15 between the upper end of the
tray engaging projection 230 and the cover plate 21
10 determines the maximum height of the escape passage 110
when the cover plate 21 is fully displaced by being
floated upwardly by lighter fluid to the position shown
in Figure 5.
The tray opening 10 may be provided with at
15 least one anti-rotation tab, such as that designated 1A,
Figure 4. The tab la protrudes slightly inwardly,
radially from the perimeter of the tray opening 10 so
that when leg 23 1is in the opening 10 rotation of the
cover plate 21 in the opening 10 is restricted. This
20 facillitates a more uniform passage of fluid through all
of the escape passages, such as that designated 110, and
ensures a more predictable fluid flow rate calculations
to be made to achieve higher efficiency.
Anti-sticking tabs, such as that designated 24
25 1n Figures 4, 5 and 6, protrude slightly downwardly form
the cover plate 21. The tabs 24 ensure that there is
always a gap between the underside of the cover plate 21
and the tray 1. This avoids the cover plate 21 becoming
completely suction attached to the tray deck 1 during use
30 so that the cover plate 21 may be floated.
In the embodiment shown in Figures 4 and 5, the
pleed fluid deflecting members 224, 225 and 226 may be
described as hump bridges, sun roof projections or

canopies providing bleed fluid openings, such as those
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designated 22 on opposite sides of the bleed fluid
deflecting members 224, 225, and 226. The three bleed
fluid deflecting members 224, 225 and 226 when viewed
from above are 1n a V-formation around the center of the
cover plate 21, and extend upwardly over in and span the

perforations 200, 201 and 202 from side-to-side, along

‘parallel, spaced paths, and may be provided by cutting

parallel slits in the cover plate 21 and either upwardly
pressing the portion of the cover plate 21 between the
lists by stamping, or molding, an upwardly curved bridge
or canopy to provide the perforations 200, 201 and 202,
with the bleed fluid deflecting members 224, 225, and 226
spanning them.

In other embodiments of the present invention,
the tray opening 10 and the cover plate 21 including the
perforations 200, 201 and 202 may be other geometric
shapes such as round, square or triangular. While three
perforations 200, 201 and 202 are provided in this
embodiment, the number, size and configuration of the
perforations and the bleed fluid openings, such as those
designated 22, will be determined by the size of the
openings 10 in the tray 1, and the dispersed fluid
dispersion effect desired.

In operation, a relatively heavier fluid stream
flows over the top of the tray 1, in the direction of
arrow X, while a relatively lighter fluid 11 flows
upwardly through the opening 10 (Figure 4) lifting the
assembly 1 to reveal the escape passages, such as that
designated 10. A portion of the lighter fluid 11 passing
through the opening 10 escapes as streams of relatively
large droplets or bubbles 110 and 110A from the fluid
escape passages 20, such as that designated 10, into the
heavier stream, while another portion thereof passes

upwardly through the perforations 200, 201 and 202 to be
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deflected by the deflecting members 224, 225 and 226, as
two emerging streams of relatively finer bubbles, 220 and
220A 1into the heavier streams, from the oppositely facing
outlets, such as those designated 22 and 22A.

The streams of finer bubbles 220 and 220 A flow
1n opposite directions, away from one another, form the
outlets, such as those designated 22 and 22A, over the
cover plate 21 before ascending through the heavier
ligquid. This flow pattern of the finer bubbles 220 and
220A

i). directs finer bubbles 220 and 220A into
portions of the heavier fluid in the central zone Z of
the cover plate, which would otherwise be stagnant, that
1s, free of bubbles of lighter fluid of any size, and

11) . Provides greater surface area contact
between the lighter and heavier fluids,
and these two features increase the assembly 18 and tray
1 efficiency thus lowering operation costs by increasing
the rate of reaction when compared with conventional
assembly and tray designs. Put another way, there is
enhanced and uniform interaction between the lighter and
heavier fluids without the need for an increase in the
number of assemblies 18, when compared with conventional
assemblies and trays.

The following tests were made to verify the
present invention using the assembly shown in Figure 4

and > and the conventional valves shown in Figure 3.

TEST I

In this test, isopropyl alcohol-rich vapor was
pumped upwardly, as the lighter fluid, through a column
containing the tray while methyl alcohol ligquid was
passed downwardly through the column, as the heavier

fluid, to flow across the tray. This was done for the
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exchange of mass and heat between vapor and ligquid at
various liquid flow rates of 0.12 GPM/(inch weir length)
to 0.59 GPM/ (inch weir length) for the isopropyl
alcohol/methyl alcchol system. In an air-water column a
constant liquid flow rate of 0.29 GPM/(inch weir length)
was applied.

Referring now to Figure 7, where F represents
the square root of kinetic energy of the vapor for a
superficial vapor velocity of 0.46 m/s to 2.3 m/s where E
represents the exchange efficiency, that is, as a ration
of the change of composition of the tray to the change

that would occur on a theoretical tray.

In Figure 7, -@- represents a conventional tray
with 8% of the tray surface area perforated and with

cover plates containing no perforations. Referring now
to Figure 7, -B- represents the tray of -@®- with cover

plate perforated, and -o- represents the tray of -@®- with
the cover plate having perforations and deflecting
members as shown in Figures 4 and 5 according to the
present invention.

As will be seen from Figure 7, the valve
assembly of Figures 4 and 5 offers approximately a 10%
increase in efficiency over the conventional tray at the
normal operating range of the flows tested.

The results were obtained with a test column of
300 mm diameter which has three trays installed and the
middle tray serves as the test tray. Manometer taps were
placed above and below the test tray to measure the dry
or total tray pressure drop. The top tray was used to
collect the entrainment which was measured by recording
the time elapsed to fill a container. The top tray was
also covered with a 30-mm layer of mist eliminator mesh

to ensure that the entrained water was not carried out of
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the column. The bottom tray was designed as an air
distributor and a weeping collector.

Referring now to Figures 8 and 9, which show
entrainment comparisons for air flowing upwardly as the
lighter fluid, and water flowing downwardly as the
heavier fluid.

As will be seen from Figures 8 and 9, the
assembly of Figures 4 and 5 incur much lower liquid
entrainment of the gas and higher gas volume handling
capacity than conventional trays.

Referring now to Figures 10 and 11 which show
pressure drop comparisons for the water flowing
downwardly in the air/water systems of Figures 8 and 9.

As will be seen from Figures 10 and 11, the
water pressure drop for the assembly shown in Figures 4
and 5 1s approximately 10 to 20% lower than those of
conventional valve assemblies of Figure 3,-depending on
the flow rates of the fluids. The assembly as shown in
Figures 4 and > was found to be able to provide a greater
escape over the lighter fluid to pass upwardly through a
tray than that of conventional trays.

Referring now to Figure 12, where similar parts
to those shown in Figures 4 and 5 are designated by the
same reference numerals and the previous description is
relied upon to describe them, there is shown a fixed,
fluid dispersing assembly generally designated 120 in
tray 1.

A cover plate 121 is attached to the tray 1 by

‘three downwardly extending cover plate legs, two of which

are shown and designated 123 and 123A. The legs such as
123 and 123A are spaced equidistant from one another
around the cover plate 121, and secure the cover plate
121 in a fixed, raised position over opening 10 in the

tray 1 to provide escape passages 124 to 126, between the
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tray 1 and cover plate 121, for upwardly flowing fluid
through the opening 10.

Three bleed fluid perforations 100, 100A and
100B are provided in the cover plate 121, each having a
bleed fluid deflecting member 122, 122A and 122B,
respectively, spanning that perforation 100, 100A and
100B, to provide oppositely facing outlets, such as, 128
and 128A.

The cover plate 121, legs such as 123 and 1233,
and members 122, 122A and 122B may be integral with the
tray deck and pressed therefrom. In other embodiments,
the cover plate 121, legs such as 123 and 12327, and
members 122, 12ZA and 122B may be integral, and pressed
from sheet, mounted in the tray 1 by springing the legs
into the opening 10 until projections (not shown) secure

the cover plate 121 at a fixed height over the opening
10.

In operation, the assembly shown in Figure 12
operates in the same manner as that described with
reference to Figures 4 and 5, except that the cover plate
121 1s fixed in position over the opening 10 and is not
lifted by the relatively lighter fluid.

While the invention has been described with
respect to 1ts preferred embodiments, other, different
constructions can be used. For example, the perforations
with deflecting members may be incorporated into any
other configurations of valve cover plates or caps such
as square, rectangular, triangular or other shapes as
required by the specifications of the tower. Also,
different shapes and numbers of perforations and
deflecting members may be incorporated into wvarious
valves. Moreover, the perforations with the deflecting
mempbers may be incorporated into various valves.

Moreover, the perforations with the deflecting members

4«».w-ﬂmmmmwmm~mm‘mmm“_mm“m R B T T L RO S,
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may be adapted and used with other traditional valve
designs such as other floating valves and other fixed
valves such as bubble caps to increase the surface area
contact between the lighter and heavier fluids and
produce finer fluilid droplets and bubbles as needed.

These and various other modifications can be
made to the disclosed or other embodiments without

departing from the subject of the invention.
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Claims:

1. A fluids contacting column, tray opening, fluid
dispersing, apparatus, comprising:

a cover plate for the tray opening, said cover
plate containing at least one bleed fluid perforation;

means for positioning the cover plate over the
tray opening thereby, in operation, providing fluid
escape passages between the cover plate and a tray
deck for a fluid stream flowing upwardly through the
tray opening;

- for the at least one bleed fluid perforation, a
bleed fluid deflecting member spanning the bleed fluid
perforation from side-to-side to provide at least two
oppositely facing outlets such that at least two
distinct bleed fluid streams flow away from one
another over a central zone of the cover plate; and

each said distinct bleed fluid stream differs in
size from the fluid stream flowlng upwardly through
the fluid escape passages, wherein the apparatus 1s a
fixed valve assembly and the means for positioning
salid cover plate over the tray opening thereunder
comprises integral legs with saild tray deck thereby

defining fixed fluid escape passages.

2. The apparatus according to claim 1, wherein said
each bleed fluid stream 1s finer than the fluid
flowing upwardly through the fixed fluid escape

passages.
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3. The apparatus according to claim 1, wherein said
bleed fluid deflecting member is substantially
geometrically identical to its respective bleed fluid
perforation thereby limiting the bleed fluid stream

from passing straight up.

4. The apparatus according to claim 1, wherein said
bleed fluid deflecting member is a hump bridge over

the bleed fluid perforation.

5. The apparatus according to claim 1, wherein the
at least one bleed fluid perforation is rectangular in

shape.

6. A fluids contacting column, tray opening, fluid
dispersing apparatus, comprising:

a cover plate for the tray opening, said cover
plate containing at least one bleed fluid perforation;

means for positioning the cover plate over the
tray opening thereby, in operation, providing fluid
escape passages between the cover plate and a tray
deck for a fluid stream flowing upwardly through the
tray opening;

for the at least one bleed fluid perforation, a

bleed fluid deflecting member spanning the bleed fluid
perforation from side-~-to-side to provide at least two

oppositely facing outlets such that at least two
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distinct bleed fluid streams flow away from one
another over a central zone of the cover plate; and

each saild distinct bleed fluid stream differs in
size from the fluid stream flowing upwardly through
the fluid escape passages,

wherein said bleed fluid deflecting member is a
hump bridge over the bleed fluid perforation, wherein
said hump bridge 1s a portion of the cover plate which
has been formed by providing pairs of parallel slits
in the cover plate and upwardly pressing the portion
of the cover plate between the slits to provide the
perforation therebelow leading to oppositely facing

outlets on each side thereof.

7. A fluids contacting column, tray opening, fluid
dispersing apparatus, comprising:

a cover plate for the tray opening, said cover
plate containing at least one bleed fluid perforation;

means for positioning the cover plate over the
tray opening thereby, in operation, providing fluid
escape passages between the cover plate and a tray
deck for a fluid stream flowing upwardly through the
tray opening;

for the at least one bleed fluid perforation, a
bleed fluid deflecting member spanning the bleed fluid
perforation from side-to-side to provide at least two
oppositely facing outlets such that at least two
distinct bleed fluid streams flow away from one

another over a central zone of the cover plate; and
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each said distinct bleed fluid stream differs in
size from the fluid stream flowlng upwardly through
the fluid escape passages, wherein two bleed fluid
perforations are provided on said cover plate such
that each bleed fluid perforation has a bleed fluid
deflecting member to form two distinct bleed fluid
streams flowing away from one another over a central

zone of the cover plate for each respective bleed

fluid perforation.

8. The apparatus according to claim 7, wherein, the
apparatus 1s a movable valve assembly and the means
for positioning said cover plate over the tray opening

thereunder comprises at least two legs, said legs

being slidable, 1n and extend downwardly in the tray
opening, and, for each leg, at least one tray engaging
projection 1s provided on that leg for limiting cover
plate upward displacement, by upwardly flowing fluid,

to reveal the fluid escape passages.

9. The apparatus according to claim 8, wherein said
each bleed fluid stream is finer than the fluid
flowing upwardly through the fluid escape passages

when the valve assembly is 1n an extended position.

10. A method of increasing the efficiency of and
providing a greater effective active area for fluid

interaction 1in a mass transfer exchange system, said

method comprising:
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providing a valve assembly having a cover plate
and means to position the cover plate over a tray
opening 1n a tray deck of said mass transfer exchange
system to define a fluid escape passage between the
cover plate and the tray deck, wherein said means for
positioning the cover plate over the tray opening is
by integral and fixed legs attached to the cover plate
and the tray deck;

perforating said cover plate of the valve
assembly to form at least one bleed fluid perforation
in the cover plate;

forming an integral deflecting member over said
bleed fluid perforation which is substantially and
geometrically 1identical to its respective bleed fluid
perforation such that a finer fluid flow is dispersed
through the bleed fluid perforation than a fluid flow
through the fluid escape passage; and

dispersing and directing said finer fluid flow

toward a central portion of said cover plate.

11. A method of increasing the efficiency of and
providing a greater effective active area for fluid
interaction 1n a mass transfer exchange system, said
method comprising:

providing a valve assembly having a cover plate
and means to position the cover plate over a tray
opening 1in a tray deck of said mass transfer exchange

system to define a fluid escape passage between the

cover plate and the tray deck;
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perforating said cover plate of the valve
assembly to form at least one bleed fluid perforation
in the cover plate;

forming an integral deflecting member over said
bleed fluid perforation which is substantially and
geometrically identical to 1ts respective bleed fluid
perforation such that a finer fluilid flow is dispersed
through the bleed fluid perforation than a fluid flow
through the fluid escape passage; and

dispersing and directing said finer fluid flow
toward a central portion of said cover plate,

wherein three bleed fluid perforations are formed
in the cover plate in a V-formation, each of said
bleed fluid perforations being provided with a fluid

deflecting member thereabove whereby each deflecting

member directs a finer fluid flow over the central

portion of the cover plate.

12. A fluids contacting column, tray openling, fluid
dispersing apparatus, comprising:

a cover plate for the tray opening, the cover
plate containing at least one bleed fluid perforation;

one or more positioning members adapted to
position the cover plate over the tray opening to
provide at least one fluid escape passage between the
cover plate and a tray deck for a fluid stream flowlng
upwardly through the tray opening; and

a bleed fluid deflecting member spanning the at

least one bleed fluid perforation to provide at least
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two opposed outlets such that at least two distinct
bleed fluid streams flow away from one another over a
central zone of the cover plate, each of the outlets
extending from an upper surface of the tray deck to a

lower surface of the bleed fluid deflecting member.

13. The apparatus according to claim 12, wherein
three perforations with deflecting members are
provided, and when viewed from above are arranged in a

V-formation around the center of the cover plate with

the fluid deflecting members with hump bridges

extendling along parallel, spaced paths whereby each

fluid deflecting member forms two distinct bleed fluid

streams flowing away from one another toward a central

zone of the cover plate for each respective fluid

perforation.

14, A fluids contacting column, tray opening, fluid
dispersing apparatus, comprising:

a cover plate for the tray opening, the cover
plate containing a plurality of bleed fluid
perforations formed therethrough;

one Or more positioning members adapted to
position the cover plate over the tray opening to
provide at least one fluid escape passage between the
cover plate and a tray deck for a fluid stream flowing
upwardly through the tray opening; and

each of the bleed fluid perforations having a

corresponding bleed fluid deflecting member spanning
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the respective bleed fluid perforation to provide at
least two opposed outlets such that at least two
distinct bleed fluid streams flow away from one

another over a central zone of the cover plate.

15. A fluids contacting column, tray opening, fluid
dispensing apparatus, comprising:

a cover plate for the tray opening, the cover
plate having at least one bleed fluid perforation
formed therethrough;

one or more positioning members adapted to
position the cover plate over the tray opening to
provide at least one fluid escape passage between the
cover plate and a tray deck for a fluid stream flowing
upwardly through the tray opening; and

a bleed fluid deflecting member spanning the at
least one bleed fluid perforation to provide at least
two opposed outlets such that at least two distinct
bleed fluid streams flow away from one another over a
central zone of the cover plate, wherein each of the
distinct bleed fluid streams flows horizontally
through a vertical space defined by an upper surface
of the tray deck and the lower surface of the bleed

fluid deflecting member.

16. A method of increasing the efficiency of and
providing a greater effective active area for fluid
interaction in a mass transfer exchange system, said

method comprising:
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providing a valve assembly having a cover plate
and one or more positioning members adapted to
position the cover plate over a tray opening in a tray
deck of sailid mass transfer exchange system to define a
fluid escape passage between the cover plate and the
tray deck;

perforating said cover plate of the valve
assembly to form at least one bleed fluid perforation
in the cover plate;

forming an integral deflecting member over said
bleed fluid perforation which 1s substantially and
geometrically 1dentical to 1ts respective bleed fluid
perforation such that a finer fluid flow 1s dispersed
through the bleed fluid perforation than a fluid flow
through the fluid escape passage, wherein the
deflecting member provides at least two opposed -
outlets such that at least two distinct bleed fluid
streams flow away from one another over a central zone
of the cover plate, each of the outlets extending from
an upper surface of the tray deck to a lower surface
of the bleed fluid deflecting member; and

dispersing and directing said finer fluid flow

toward a central portion of said cover plate.

17. A method according to claim 16, wherein said

means for positioning the cover plate over the tray

opening is by providing at least two legs which are
integral with the cover plate and slidable within the

tray opening.
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18. A method of increasing the efficiency of and
providing a greater effective active area for fluid
interaction 1n a mass transfer exchange system, said
method comprising:

providing a valve assembly having a cover plate
and one or more positioning members adapted to
position the cover plate over a tray opening in a tray
deck of said mass transfer exchange system to define a
fluid escape passage between the cover plate and the
tray deck;

perforating said cover plate of the valve
assembly to form a plurality of bleed fluid
perforations in the cover plate;

forming an integral deflecting member over each
of the bleed fluid perforations, each deflecting
member being substantially and geometrically identical
to its respective bleed fluid perforation such that a
finer fluid flow 1s dispersed through the bleed fluid
perforation than a fluid flow through the fluid escape
passage; and

dispersing and directing said finer fluid flow

toward a central portion of said cover plate.

19. A fluids contacting column, tray opening, fluid
dispersing apparatus, comprising:
a cover plate for the tray opening, said cover

plate containing at least one bleed fluid perforation;
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means for positioning the cover plate over the
tray opening thereby, 1n operation, providing fluid
escape passages between the cover plate and a tray
deck for a fluid stream flowing upwardly through the
tray opening;

for the at least one bleed fluilid perforation, a

bleed fluid deflecting member spanning the bleed fluid
perforation from side-to-side to provide at least two
oppositely facing outlets such that at least two
distinct and substantially coplanar bleed fluid
streams flow away from one another over a central zone
of the cover plate;

said each distinct bleed fluid stream differs in
size from the fluid stream flowing upwardly through
the fluid escape passages; and

the apparatus 1s a movable valve assembly and the
means for positioning saild cover plate over the tray
opening thereunder comprise at least two legs, said
legs being slidable, 1n and extend downwardly 1n the
tray opening, and, for each leg, at least one tray
engaging projection 1s provided on that leg for
limiting cover plate upward displacement, by upwardly

flowing fluid, to reveal the fluid escape passages.

20. The apparatus according to claim 19, wherein said
each bleed fluid stream i1s finer than the fluid
flowing upwardly through the fluid escape passages

when the valve assembly 1s 1in an extended position.
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21. The apparatus according to claim 20, whereiln
three perforations with deflecting members are
provided, and when viewed from above are arranged 1n a
V-formation around the center of the cover plate with
the fluid deflecting members with hump bridges
extending along parallel, spaced paths whereby each
fluid deflecting member forms two distinct bleed fluid
streams flowing away from one another toward a central
zone of the cover plate for each respective fluid

perforation.

22. A method of increasing the efficiency of and
providing a greater effective active area for fluid
interaction in a mass transfer exchange system, said
method comprising:

providing a valve assembly having a cover plate
and means to position the cover plate over a tray
opening in a tray deck of sald mass transfer exchange
system to define a fluid escape passage between the
cover plate and the tray deck;

perforating said cover plate of the valve
assembly to form at least one bleed fluid perforation
in the cover plate;

forming an integral deflecting member over said
bleed fluid perforation which is substantially and
geometrically identical to its respective perforation
to create at least two opposed and substantially

coplanar bleed fluid streams such that a finer fluid
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flow is dispersed through the fluid perforation than a
fluid flow through the bleed fluld escape passage;
dispersing and directing said finer fluid flow
toward a central portion of said cover plate; and
said means for positioning the cover plate over
the tray opening is by providing at least two legs

which are integral with the cover plate and slidable

within the tray opening.

aor 188495 1 o= da Nda sy cdd s of i 1 440 BALMSA SR S M 4208 e ] 4 andiaaad 5 st e lanks Sl 42wt ] 4 5 LY SN 400N Vn o L= =t e ----.'u---r--una.-uwno-.--'~|--m«muuh..4wn&umnunwmnMlmmmw‘mmmmmu-gm.ﬁuuumnnnl. e -




CA 02274697 2006-03-20




CA 02274697 2006-03-20

220 4
y 221-4 v 12
222~ o\‘\ 0 < O r
\ O h 0 ®, y _
e— Q " O
1A O X 21t O
=TT oA W <0 )
e — T ——————
!/
1/ \18
23



E-EFFICIENCY

FIG. 7

ENTRAINMENT,

FIG. 8

1.0

0.9

0.8

0.7

0.6

0.9

0.4

0.1

7

0.01

0.001
1

CA 02274697 2006-03-20

COMPARISON OF EFFICIENCY FOR DIFFERENT TRAYS

METHANOL~ISOPROPANOL

ST

AVERAGE VALUE OF TRAYS f2-#4

1
F<FACTOR (AT TRAY #3), (kg/m)%2 /s

~m— CONVENTIONAL VALVE |
—e— SEIVE TRAY, 87
-0~ ADV-A, 7.2%

Z J 4

COMPARISON OF ENTRAINMENT FOR DIFFERENT TRAYS

TOTAL REFLUX
AT THIS POINT

2

SYSTEM = AIR~-WATER

—+— CONVENTIONAL VALVE

~=— SEIVE TRAY, 8%
TOTAL REFLUX

—d—= ADV-C++, Qp =2 GPM

3

F~FACTOR, (kg/m) 0-3/s



CA 02274697 2006-03-20

COMPARISON OF ENTRAINMENT FOR DIFFERENT TRAYS

0.1

ENTRAINMENT, %

0.01
—a— CONVENTIONAL VALVE
-3 SEIVE TRAY, 8%
TOTAL REFLUX
FIG. 9 —d= ADV-C++, Q) =6 GPM
0.001
1 7 3
F~FACTOR, (kg/m) -%/s
PRESSURE DROP COMPARISON FOR TRAY VALUES
240
220 - | =0~ CONVENTIONAL VALVE
200
180
160
PRESSURE DROP,
mm Hs0 140
120
100
80
QL - ZGPM
FIG. 10 ¢o SYSTEM = AIR-WATER
40
0 1 2 3 4

F-FACTOR, (kg/m) 0"5/ S



CA 02274697 2006-03-20

PRESSURE DROP COMPARISON FOR VALVE TRAYS
240

220

200
180
160 |-

~O— CONVENTIONAL VALVE
-0~ ADV-1
~&— ADV-2

PRESSURE DROP,
mm HyO 140

120
100

80
e P
FIC. 11 & ' i
) SYSTEM = A[R-WATER

40
0 1 2 J 4

F-FACTOR, (kg/m) 9/

FIG. 12



1T




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - abstract drawing

