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(57) A valve (30) includes a fluid inlet passageway (12)
coupled to a fluid outlet passageway (14) through an
orifice and a valve plug (20) which is moveable with
respect to the orifice to vary the rate of fluid flow through
the orifice. A seat ring (32) is disposed at the orifice and
includes a structural member extending into the fluid
inlet passageway adjacent the orifice which prevents
disturbances, such as intermittent vortices, from forming
within the fluid in the fluid inlet passageway and which,
thereby, provides a stable rate of fluid flow through the
valve. The structural member may, alternatively, be
connected to the valve plug or a wall of the fluid inlet
passageway.
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(57) Abstract

A valve (30) includes a fluid inlet passageway (12) coupled
(20) which is moveable with respect to the orifice to vary the rate

to a fluid outlet passageway (14) through an orifice and a valve plug
of fluid flow through the orifice. A seat ring (32) is disposed at the

orifice and includes a structural member extending into the fluid inlet passageway adjacent the orifice which prevents disturbances, such as
intermittent vortices, from forming within the fluid in the fiuid inlet passageway and which, thereby, provides a stable rate of fluid flow
through the valve. The structural member may, alternatively, be connected to the valve plug or a wall of the fluid inlet passageway.
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LOW RATE STABILIZER FOR THROTTLI VALVE
This invention relates generally to valves and
more particularly to throttling valves having flow rate

stabilizers therein.

5 BACKGROUND OF THE INVENTION

Throttling valves are used in a wide number of
process control system applications to control some
parameter of a process fluid. While the process
control system uses a throttling valve to control the

10 pressure, level, pH or other desired parameter of a
fluid, the throttling valve ultimately controlg the
rate of fluid flow.

Typically, a throttling valve includes a fluid
inlet passageway coupled through an orifice to a £luid

15 outlet passageway and a closure member disposed in the
orifice which controls the amount of fluid flow
therethrough. The closure member may include a valve
plug having a surface which seats against a seat ring
disposed at the orifice. During operation, the control

20 system moves the valve plug towards and away from a
surface of the seat ring to provide a desired fluid
flow through the orifice and, therefore, the throttling
valve.

The flow rate of a throttling valve is generally

25 considered, by definition, to be a steady-state value
for a given valve plug position and given pressure
conditions. As a result, system designers have
traditionally treated the flow rate of a throttling
valve as a constant when designing a control system.

30 In reality, however, the flow rate of a throttling

valve does not remain perfectly constant but fluctuates
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during use. Changes in the flow rate of a valve may
manifest themselves as momentary jumps in the valve
fliow rate or as persistent changes in the valve flow
rate resulting in, for example, bi-stable flow rates.
Although it has been surmised that the change in valve
flow rate is related to turbulence, the precise cause
of changes in the flow rate of valves has been,
heretofore, unknown.

It is, however, generally known that turbulence is
produced in a valve under most conditions. Turbulence
is an irregular condition of fluid flow in which the
pressure, the velocity, etc. of a fluid vary
chaotically. Turbulence exists over a range of
physical dimensions and time scales, i.e., from
physically large fluid motions to physically small
fluid motions and from rapid random changes to slow
random changes.

Furthermore, during operation of a wvalve, the
fluid in the valve must speed up to pass through the
flow restriction created by the valve plug and the
orifice. It has been conjectured that turbulence
and/or the higher speed flow of a filuild in a valve may
lead to flow patterns within the valve that are not
stable. These unstable flow patterns may cause flow
rate disturbances. '

Flow rate disturbances, which may occur to a
greater or lesser amount at different fluid pressures
and flow rates, appear within a throttling valve over a
wide range of frequencies and operate to effect the
fluid flow through the valve. Some of the flow
disturbances within a throttling valve occur at

frequencies which are much greater than the
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characteristic frequency of the process being
controlled or much greater than the frequency range
over which typical control process egquipment can
respond. These high frecquency flow disturbances

5 manifest themselves as noise and are effectively
filtered out by the mechanical flow capacitance
inherent in the process. As a result, these high
frequency disturbances do not significantly effect the
operation of the control system.

10 Furthermore, some disturbances within a throttling
valve occur at frequencies which are much lower than
the characteristic frequencies of the process and the
process control equipment. The process control system
can compensate for these low frequency disturbances

15 during closed-loop operation because the control system
is able to recognize the slowly changing values of
fluid flow caused by these low frequency disturbances
and adjust the throttling valve accordingly.

However, disturbances which appear at freqﬁenéies

20 on the order of the characteristic frequencies
associated with the process and the process control
equipment, that is, intermediate frequency
disturbances, cause significant problems in the process
control system because the process controller is ~

25 changing process control parameters to coﬁpensate for
these disturbances at about the same rate that the
disturbances are appearing and disappearing. The
process controller, therefore, has a hard time keeping
up with these intermediate frequency disturbances

30 which, in turn, leads to poor controller performance.

Up until the present, no one really understood

what was causing intermediate frequency disturbances
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and, therefore, how to best negate these disturbances
in a process. Furthermore, there has been no widely
applicable solution for reducing the intermediate
frequency disturbance in a valve, such as a throttling

valve.

SUMMARY OF_ THE INVENTION

It has been discovered that disturbances in the
flow rate of a valve result from the formation of fluid
flow disturbances such as quasgi-steady-state vortices
in the upstream or fluid inlet passageway of a valve
and that the formation and break-up of these vortices
corresponds to the apparent change in valve flow rate.
It hag also been determined that, to provide a valve
with as stable a flow rate as possible, it is important
to prevent disturbances, such as the intermittent
formation and break-up of vortices, within the upstream
or fluid inlet passageway of a valve.

The present invention relates to valve designs
and, in particular, to seat ring designs, valve plug
designs and fluid passageway designs for use in a
valve, such as a throttling valve, which eliminate
intermediate frequency fluid flow disturbances caused
by turbulence or other physical phenomena by preventing
the intermittent formation of vortices within the fluid
present in the upstream or fluid inlet prassageway of
the valve.

According to one aspect of the invention, a valve
includes a fluid inlet bassageway coupled through a
fluid outlet passageway to a fluid outlet. an orifice
is disposed between the fluid inlet passageway and the

fiuid outlet and a valve plug is movably disposed with
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regspect to the orifice to vary the flow rate of the
fluid through the valve. 2 member is disposed in the
fluid inlet passageway which reduces the intermittent
disturbances of the fluid in the fluid inilet

5 passageway.

The disturbance reduction member may comprise a-
vane disposed in the fluid inlet bassageway, extending
from, for example, a seat ring disposed in the orifice.
Thiz vane may be disposed in a parallel, perpendicular

10 or diagonal manner with respect to the flow of fluid
through the fluid inlet passageway. The disturbance
reduction member may include multiple vanes which are
configured in, for example, a cross shape.
Alternatively, the disturbance reduction member may be

15 basket-shaped or may comprise one or more cylindrical
or tubular shaped bodies extending from the seat ring.
If desired, such cylindrical or tubular shaped bodies
may include holes in the walls thereof. Furthermore,
the disturbance reduction member may be coupled to the

20 valve plug or a wall of the fluid inlet passageway
instead of the seat ring.

According to another aspect of the present
invention, a cavity may be formed in the fluid inlet
passageway which creates a constant or steady-state

25 vortex within the fluid in the fluid inlet passageway.
This steady-state vortex prevents intermittent vortices
or other flow rate disturbances from occurring.
Specifically, the cavity may be disposed asymmetrically
with respect to the fluid inlet or to the orifice

30 between the fluid inlet passageway and the fluid outlet

passageway such that fluid entering a portion of the



CA 02237601 1998-05-13

WO 97/18411 PCT/US96/18309

fluid inlet passageway directly adjacent the orifice is

caused to form into a vortex.

DESCRIPTION OF DRA! G
The advantages of the present invention will be
5 apparent upon reading the following description in
conjunction with the drawings, in which:

Fig. 1 is a cross-sectional view of a known
throttling valve;

Fig. 2 is a cross-sectional view of a first

10 embodiment of a thrpttling valve having a seat ring
according to the present invention:

Fig. 3 is a top elevational view of the seat ring
of Fig. 2;

Fig. 4 is a side elevational view of the seat ring

15 of Fig. 2;

Fig. 5 is a perspective view of the seat ring of
Figs. 2-4;

Fig. 6 is a partially cut away, side elevational
view of the seat ring of Figs. 2-5;

20 Fig. 7 is a bottom wire-frame diagram view of the
throttling valve of Fig. 2;

Fig. 8 is a bottom wire-frame diagram view of a
throttling valve having the seat ring of Figs. 3-6
disposed perpendicularly to the f£luid flow direction;

25 Fig. 9 is a bottom wire-frame diagram view of a
throttling valve having the geat ring of Figs. 3-6
disposed diagonally to the fluid flow direction;

Fig. 10 is a perspective view of a second
embodiment of a seat ring according to the present

30 invention;
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Fig. 11 is a further perspective view of the seat
ring of Fig. 10;

Fig. 12 is a perspective view of a third
embodiment of a seat ring according to the present
invention;

Fig. 13 is a perspective view of a fourth
embodiment of a seat ring according to the present
invention;

Fig. 14 is a cross-sectional view of a throttling
valve having a fifth embodiment of a seat ring
according to the éresent invention disposed therein;

Fig. 15 is a cross-sectional view of a second
embodiment of a throttling valve according to the
pregsent invention:;

Fig. 16 is a perspective view of the valve plug
illustrated in Fig. 15;

Fig. 17 is a cross-sectional view of a third
embodiment of a throttling valve according to the
present invention;

Fig. 18 is a cross-sectional view of a fourth
embodiment of a throttling valve according to the
present invention; and

Fig. 19 is a bottom wire-frame diagram view of a
fifth embodiment of a throttling valve according to the

present invention.

DETAILED DESCRIPTION

Referring now to Fig. 1, a prior art throttling
valve 9 includes a fluid inlet 12, a fluid outlet 14
and a fluid inlet passageway 16 which couples the fluid
inlet 12 through an orifice 15 to a fluid outlet

passageway 18. A valve plug 20 is coupled through a
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valve stem 22 to an actuator (not shown), and has an
outer surface 24 which comes into contact with a valve
seat such as a surface 25 of a seat ring 26 disposed in
the orifice 15. The seat ring 26 comprises an annular
ring member having an aperture therethrough which
accepts the valve plug 20. However, no part of the
seat ring 26 is disposed in the fluid inlet chamber 16.

During operation of the throttling valve 9, the
actuator (not shown) moves the valve stem 22 and the
valve plug 20 towards and away from the seat ring 26 to
close and open, respectively, the throttling valve 9.
The position of the valve plug surface 24 with respect
to the surface 25 of the seat ring 26 determines the
rate at which fluid flows between the valve plug 20 and
the seat ring 26 and, therefore, the rate at which
fluid flows through the throttling valve 9.

Referring now to Fig. 2, a throttling valve 30
constructed according to the present invention is
illustrated. The throttling valve 30, which is
specifically adapted for use in liquid applications but
may also be used in gas applications, is similar to the
throttling valve 9 of Fig. 1 and has like components
numbered identically thereto. However, a seat ring 32
of the throttling valve 30 includes a member disposed
in the fluid inlet passageway 16 which prevents
disturbances, such as quasi-steady-state vortices, from
forming in the fluid inlet passageway 16.

With reference to Figs. 2-6, the seat ring 32
includes a ring member 40 disposed against a ledge 42
formed in the valve 30. The ring member 40 includes an
aperture or hole 44 adapted to receive the valve plug

20 and a surface 45 which comes into contact with the
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valve plug surface 24 when the valve plug 20 is driven
to the closed position. The seat ring 32 also includes
a vane 50 having two leg portions 52 connected to the
ring member 40 and a connecting member 54 disposed
between the two leg members 52 directly adjacent or
beneath the aperture 44 of the ring member 40.

As illustrated in Fig. 2, the connecting member 54
is disposed within the fluid inlet passageway 16
directly adjacent a lower surface of the valve plug 20
when the seat ring 32 is disposed in the throttling
valve 30. The vane 50 of the seat ring 32, when
disposed in the fluid inlet passageway 16, prevents or
breaks up vortices which may occur within the fluid
inlet passageway 16 while fluid is flowing between the
fluid inlet passageway 16 and the fluid outlet
pagsageway 18. In particular, as soon as a vortex
starts to form within the fluid inlet passageway 16,
that is, circulation of fluid within the fluid inlet
passageway 16 with fluid velocity in a directioﬁ other
than the direction normal to the orifice 15, the wvane
50 blocks the circular or swirling flow components of
that vortex and, thereby, dissipates the vortex. This
function, in turn, prevents flow disturbances, such as
intermittent vortices, from occurring within the
throttliing valve 30.

The vane 50 of the seat ring 32 is illustrated in
Fig. 2 and Fig. 7 as being disposed parallel to the
direction of the flow of the fluid in the fiuid inlet
passageway 16. However, the vane 50 may also be
disposed perpendicular to the direction of fluid flow
through the fluid inlet passageway 16, as illustrated

in Fig. 8, or may be disposed at any diagonal angle

PCT/US96/18309
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with respect to the direction of fluid flow through the
fluid inlet passageway 16. Fig. 9, for example,
illustrates the connecting member 54 of the vane 50
oriented at a 45° diagonal angle with respect to the
fluid flow direction of the fluid inlet passageway 16.
It is preferable, however, to orient the wvane 50
parallel to the direction of fluid flow through the
fluid inlet passageway 16 to present the least flow
resistance to the fluid in the throttling valve 30.

Although the vane 50 has been illustrated as
having a single straight member disposed across the
center of the aperture 44 of the ring member 40 and as
having a generally V-shaped upper surface, the vane 50
can be any other desired shape, for example, curved,
can include multiple vanes extending from the ring
member 40 disposed in a parallel or any non-parallel
manner and can have one or more vanes which cross the
aperture 44 of the ring member 40 at any desired
location, that is, between any two circumferential
points of the ring member 40.

Referring to Figs. 10 and 11, a further embodiment
of a seat ring 60 for use in the throttling valve 30 is
illustrated. The seat ring 60 has two perpendicularly
disposed vanes 62 and 64 connected to the ring member
40. While the vanes 62 and 64 are illustrated in Figs.
10 and 11 as intersecting each other at 90° angles to
form a cross-shaped member, these vanes could, instead,
cross at any other desired angle or could be disposed
parallel to one another.

Referring to Fig. 12, another embodiment of a seat
ring 70 for use in the throttling valve 30 is

illustrated. The seat ring 70 includes a cylindrical
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body 72 connected to the ring member 40. The walls of
the cylindrical body 72 can extend any desired length
away from the ring member 40. However, the length of
these walls must be carefully designed to provide
sufficient clearance between the cylindrical body 72
and the nearest surface of the fluid inlet passageway
16 80 as to allow a desgired maximum flow rate through
the throttling valve 30. That is, the cylindrical body
72 wust extend down below the seat ring 70 a sufficient
amount to prevent vortices from occurring within the
fluid inlet passageway 16, but should not extend so
close to a surface of the fluid inlet passageway 16
that the seat ring 70 diminishes the fluid Fflow
capacity of the throttling valve 30.

Referring to Fig. 13, an adaptation of the
cylindrical body of Fig. 12 is illustrated as having
cblong shaped holes 74 in the walls thereof. The holes
74, which can be of any desired shape and spacéd at any
desired spaced-apart locations in the walls of the
cylindrical body 72, help to assure pProper fluid flow
capacity through the cylindrical body 72 while still
allowing the cylindrical body 72 to break up or prevent
vortices from occurring in the fluid inlet passageway
16. The embodiments of Figs 12 and 13, which include
cylindrical bodies disposed concentrically with a ring
member, have the advantage that they do not need to be
oriented with respect to a particular direction when
inserted into the throttling valve 30.

Although the cylindrical body 72 is illustrated in
Figs. 12 and 13 as being a tubular body having a
circular cross-section and as being axially aligned

with the ring member 40, the cylindrical body 72 could

PCT/US96/18309
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have any other shape, for example, any angular shape
such as square, hexagonal, etc., and also could be
configured other than coaxially with the ring member
40. The cylinderical body could also comprise multiple
vanes extending straight down below the ring member 40
at one or multiple locations around the circumference
of the ring member 40.

A further embodiment of a seat ring 90 disposed in
the throttling valve 30 is illustrated in Fig. 14. The
seat ring 90 includes a basket 92 connected to the ring
member 40 and disposed in the fluid inlet passageway
16. The basket 92 includes multiple wires coupled to
the ring mémber 40 and a coarse mesh screen 94
connected to the wires. The wire and/or the coarse
mesh screen 94 may be made of any desired material such
as metal or plastic.

Importantly, the screen 94 should be made such
that it does not operate to filter particles or other
matter from the f£luid flowing therethrough. That is,
the mesh screen 94 should comprise a coarse screen
having holes therein which are large enough to allow
particles and other matter in the liquid or gas flowing
through the valve 30 to pass therethrough. These holes
comprige coarse passages. I1f the basket 94 operated as
a filter, especially in a liquid application, particles
would accumulate on the screen, block the flow path of
the liquid and, eventually, cause the basket to fail
due to the excessive force of the flowing liquia
against the particles on the screen 94. As is evident,
care must be taken to make the seat ring 90

structurally sound, especially when the seat ring 90 is
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used in a valve where high fluid flow forces are
present.
While the above-described throttling valve and
seat ring embodiments have been illustrated and
5 described as including structural components, such as
vanes, baskets or cylindrical bodies, which are
connected to a seat ring for the purpose of stabilizing
fluid flow, these structural components could, instead
or in addition, be connected to any other member of the
10 throttling valve, such as the valve plug and/or a wall
of the fluid inlet passageway, as long as these members
are disposed in the fluid inlet passageway proximate to
the orifice between the fluid inlet and the fluid
outlet passageways.
is Referring now to Fig. 15, a throttling valve 30
having a cross-shaped vane member 95 attached to or
formed with a valve plug 96 is illustrated. Fig. 16
illustrates the valve plug 96 and vane 95 in more
detail. The vane 95, which can be of any desired size,
20 shape or configuration including any of the vane
cylinderical body, basket, etc. configurations
described or illustrated above with respect to the seat
ring, extends from the bottom of the valve plug 96 so
that it is disposed in the inlet fluid passageway 16.
25 As a result, the vane 95 is disposed adjacent the
orifice 15 and operates to reduce or eliminate flow
disturbances near the orifice 15 which, in turn,
stabilizes the flow rate of fluid through the valve 30.
In some configurations, mounting a structural component
30 such as the vane 95 on the valve plug 96 may induce

flow generated torgue on the valve stem 22 which would
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require adding anti-rotation devices to the valve stem
22.

Referring to Fig. 17, a throttling valve 30 having
a vane 97 attached to or formed with walls of the fluid
inlet passageway 16 is illustrated. The vane 97, which
may be cast along with the valve body of the valve 30
or added after casting of the valve body, is disposed
in parallel to the flow of the fluid in the fluid inlet
passageway 16 and extends approximately half way across
the orifice 15 between the fluid inlet passageway 16
and the outlet fluid passageway 18, after which it
tapers off to the bottom of the fiuid inlet passageway
16. Fig. 18 illustrates a further vane 98 attached to
the walls of the fluid inlet passageway 16 which
extends across almost the entire orifice 15 and is
contoured to accept the lower surface of the valve plug
20 when the valve plug 20 is in the closed position.
The embodiments of Figs. 17 and 18 have been given for
example only, it being understood that any other
desired member constructed according to the teachings
hereof, including any vanes, cylindrical members,
bagkets, etc. described or illustrated herein with
respect to the seat ring and valve plug embodiments,
could be attached to the walls of a fluid inlet
passageway or other parts of a valve, instead.

Regardless of whether a disturbance reduction
member, comprising a vane, cylindrical body or other
body, is comnected to the seat ring, the valve plug, a
wall of the fluid inlet passageway or other part of a
valve, this disturbance reduction member must be
disposed adjacent the orifice between the fluid inlet

passageway 16 and the fluid outlet passageway 18.
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Otherwise, the disturbance reduction member will not
Prevent vortices from occcurring between it and the
orifice and, therefore, will not coperate to prevent
fluctuations in the valve flow rate.

5 For the purpose of this invention, it is
considered that any flow disturbance reduction member
which is attached to the seat ring or the valve Plug of
a valve and which extends into the fluid inlet
passageway is disposed adjacent the orifice between the

10 fluid inlet and the fluid outlet passageways.
Furthermore, when the fluid disturbance reduction
member is attached or coupled to one or more walls of
the fluid inlet passageway, this member is considered
adjacent the orifice between the fluid inlet and the
15 fluid outlet passageways if it extends around or across
a significant portion of that orifice and/or extends
into the fluid inlet Passageway a significant amount.
The further the disturbance reduction member extends
into the fluid inlet passageway or around or acrosé the
20 orifice between the fluid inlet and the fluid outlet
passageways, the more it tends to reduce vortices or
other disturbances in the fluid inlet passageway. For
the purposes of this invention, a fluid disturbance
reduction member extends significantly into the fluid
25 inlet passageway or around or across a significant
portion of the orifice between the fluid inlet and the
fluid outlet passageways when this member extends a
minimum amount into an imaginary cylinder extending
from the orifice between the fluid inlet and the fluigd
30 outlet passageways to the bottom of the fluid inlet
passageway, such imaginary cylinder being coaxial with

the orifice and having a diameter related to the
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nominal pipe size of the valve. Preferably, the £luid
disturbance reduction member extends into or across the
imaginary cylinder a minimal amount of at least 50
percent of the distance between the surface of the
imaginary cylinder at which the member enters the
cylinder and the axial point of the imaginary cylinder
closest to the orifice. However, the reduction member
may extend into or across the imaginary cylinder a
minimal amount of as little as 20 percent of this
distance and still operate with some degree of success.
Of course any percentage therebetween may be acceptable
as well. Furthermore, the diameter of the imaginary
cylinder is preferably 1.5 times the nominal pipe size
of the valve. However, other multipliers, for example,
anywhere between 1.0 and 1.5, could be used as well.
Regardless of the shape or attachment
configuration of the disturbance reduction member, this
member should not be constructed or configured so that
it operates to filter the gas or liquid flowing thfough
the valve. 1In other words, this member should not
accumulate or collect relatively small particles or
debris which may be in the fluid flowing through the
valve. As a result, a coarse mesh passage, that is, a
continuous fluid passage which is large enough to pass
relatively small particles or debris which may be
within the fluid and which does not, therefore, filter
the fluid, should exist between the fluid inlet 12 of
the fluid inlet passageway 16 and the orifice 15 of the
valve 30. Such a coarse passage exists, for example,
between the ring member 40 and the vane 50 of Fig. 2,
between the ring member 40 and the vanes 62 and 64 of

Fig. 11, through the ends and holes 74 of the
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cylindrical bodies 72 of Figs. 12 and 13, through the
holes in the coarse mesh screen 94 of Fig. 14 and
between the vanes 95, 97 and 98 and the orifice 15 in
the seat ring 26 of Figs. 15, 17 and 18, respectively.

5 If the disturbance reduction member did operate as a
filter, this member might restrict the flow of the
fluid through valve and would need to be periodically
cleaned or replaced. It should be noted, however, that
notuing herein would prevent placing a f£luid filtering

10 mechanism upstream of the flow disturbance reduction
means in any known or desired manner if small particles
or debris are not present in the fluid.

According to another aspect of the present
invention, it is desired to actually create a steady-

15 state vortex within the fluid inlet passageway of a
throttling valve so as to prevent intermittent vortices
from occurring. Fig. 19 illustrates a bottom view of a
wire-frame diagram of a throttling valve 100
constructed so as to create a steady-state vortéx in a

20 fluid inlet passageway 102. The fluid inlet passageway
102 of the throttling valve 100 couples a fluid inlet
104 to a fluid outlet 108 through an orifice 110 and a
fluid outlet passageway 112. A valve plug (not shown)
seats against any known seat ring 114 to open and close

25 the valve 100, as is generally known. ’

The fluid inlet bassageway 102 of the throttling
valve 100 includes a cavity 120 which creates a vortex
within the fluid in the fluid inlet passageway 102.

The cavity 120 is formed on an end of the fiuid inlet
30 bassageway 102 adjacent the orifice 110 and has a
center which is not aligned with, that is, is offset

from, the center of the seat ring 114. Furthermore,
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the walls of the cavity 120 are not symmetrically
formed with respect to the fluid inlet 104. Because of
this configuration, fluid entering the cavity 120 forms
into a steady-state vortex. Furthermore, because the
vortex created by the cavity 120 is stable, this vortex
prevents intermittent vortices or disturbances from
occurring and, thereby, provides the throttling valve
100 with a stable fluid flow rate.

Although the cavity 120 has been illustrated in
the throttling valve 100 as being smooth and
approximately circular in shape, i.e., having an
approximately circular cross-section, any other desired
cavity or shape could be used as long as this cavity
shape creates a steady-state vortex within the £luid in
the fluid inlet passageway 102.

The purpose of the members and asymmetrical cavity
disposed in the fluid inlet passageway of a valve, as
described herein, is to make the flow rate through the
valve steady by either preventing vortices or cfeating
Steady-state vortices within the fluid inlet
passageway. Thus, any member of any desired shape
which is disposed within the fluid inlet passageway is
considered to be within the coverage of this invention
as long as this member operates to prevent swirling
flow velocity components of the fluid in the £fluid
inlet passageway from transferring into the valve
plug/seat ring area. Furthermore, any cavity of any
desired shape which is formed or d;sposed in the fluid
inlet passageway and/or any other means which creates a
steady-state vortex in the fluid in a fluid inlet
passageway of a valve is considered to be within the

coverage of this invention.
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Although the particular vortex preventing and
creation devices illustrated herein have been
illustrated as being used in flow-up globe and angle
type valves, these devices may also be used in any
other desired valves including flow-down valves in
which the fluid flows downwardly through the valve plug
orifice and/or valves which are automatically or
manually controlled.

Although the fluid inlet passageway and the fluid
outlet passageway have been illustrated herein as being
significantly longer than the orifice therebetween, it
is considered that the fluid inlet and the fluid outlet
passageways could be any desired length and/or that the
fluid inlet could be defined as being at any point
upstream of the flow disturbance reduction member.

The foregoing detailed description has been given
for clearness of understanding only and no unnecessary
limitations should be understood therefrom, as
modifications will be obvious to those skilled in the

art.
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CLAIMS
1. A valve for throttling a fluid comprisging:

10

15

20

25

a fluid inlet passageway having a fluid inlet;

a fluid outlet passageway;

an orifice between the fluid inlet passageway and
the fluid outlet;

a moveable valve plug adapted to move with respect
to the orifice to vary the flow of fluid between the
fluid inlet passageway and the fluid outlet passageway;
and -7

means for reducing disturbances in the fluid
within the fluid inlet passageway, said means disposed
in the fluid inlet passageway adjacent the orifice in a
manner that a coarse passage exists between the fluid

inlet and the orifice.

2. The valve of claim 1, further including a
seat ring disposed at the orifice and wherein the

reducing means is coupled to the seat ring.

3. The valve of claim 2, wherein the seat ring
includes an aperture and the reducing means comprises a

vane disposed adjacent the aperture.

4. The valve of claim 3, wherein the fluid inlet
passageway is adapted to transmit the fluid in a flow

direction and the vane is disposed parallel to the flow

direction.
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5. The valve of claim 3, wherein the fluid inlet
passageway is adapted to tramnsmit the fluid in a flow
direction and the vane is disposed perpendicular to the

flow direction.

6. The valve of claim 3, wherein the fluid inlet
passageway is adapted to transmit the fluid in a flow
direction and the vane is disposed diagonal to the flow

direction.

7. The valve of claim 3, wherein the vane
inciudes two leg portions coupled to the geat ring and
a connecting member connected between the two leg

portions.

8. The valve of claim 7, wherein the connecting

member ig disposed adjacent the center of the aperture.

9. The valve of claim 3, wherein the reducihg
means includes a further vane disposed adjacent the

aperture.

10. The valve of claim 9, wherein the vane and

the further vane are disposed perpendicular to one

another.

11. The valve of claim 1, wherein the reducing

means includes a cylindrical body having a wall.

12. The valve of claim 11, wherein the wall of
the cylindrical body has an opening therein which

allows fluid to flow therethrough.
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13. The valve of claim 1, further including a
seat ring disposed adjacent the orifice and wherein the
reducing means comprises a basket coupled to the seat

ring.

14. The valve of claim 13, wherein the basket
includes multiple wires attached to the seat ring and a

coarse screen coupled to the wires.

15. The valve of claim 1, wherein the reducing
means includes a cavity formed in an end of the fluid
inlet passageway so as to create an approximately
steady-state vortex within the fluid in the £luid inlet

passageway .

16. The valve of claim 15, wherein the cavity
includes cavity walls which are disposed asymmetrically

with respect to the orifice.

17. The valve of claim 15, wherein the fluid
inlet passageway includes a fluid inlet and wherein the
cavity includes cavity walls which are disposed

asymmetrically with respect to the fluid inlet.

18. The valve of claim 1, wherein the reducing
means comprises means for blocking vortices within the

fluid in the fluid inlet passageway.

19. The valve of claim 1, wherein the reducing
means is attached to a wall of the fluid inlet

passageway.
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20. The valve of claim 19, wherein the reducing

means comprises a vane.

21. The valve of claim 1, wherein the reducing

means is connected to the valve plug.

22. The valve of claim 21, wherein the reducing

means comprises a vane.

23. A seat ring for use in a valve having a
moveable valve plug disposed between a fluid inlet
passageway and a fluid outlet passageway, the seat ring
comprising:

a ring member having an aperture therein adapted
to receive the valve plug; and

means connected to the ring member and adapted to
be disposed in the fluid inlet passageway for reducing
disturbances within the fluid in the fluid inlet

passageway.

24. The seat ring of claim 23, wherein the
reducing means comprises a vane.

25. The seat ring of claim 24, wherein the vane
is connected to radially opposite portions of the ring

member.

26. The seat ring of claim 24, wherein the vane
comprises two leg portions connected to the ring member

and a connecting portion connected between the two leg

portions.



CA 02237601 1998-05-13

WO 97/18411 PCT/US96/18309

10

15

20

- 24 -

27. The seat ring of claim 24, wherein the

reducing means includes a further vane.

28. The seat ring of claim 27, wherein the vane
and the further vane are disposed perpendicularliy to

one another.

29. The seat ring of claim 23, wherein the

reducing means includes a cylindrical body.

30. The seat ring of claim 29, wherein the
cylinderical body has a wall and copenings at the
longitudinal ends thereof and wherein the cylindrical
body is connected to the ring member such that the
longitudinal axis of the cylindrical body is parallel

to the longitudinal axis of the ring member.

31. The seat ring of claim 29, wherein the
cylindrical body includes a wall having an opening‘

therein which allows fluid to flow therethrough.

32. The seat ring of claim 23, wherein the

reducing means comprises a basket.

33. The seat ring of claim 23, wherein the

reducing means includes a coarse passage therethrough.
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34. A method of reducing the intermittent
vortices within a valve having an fluid inlet
passageway with a fluid inlet, a fluid outlet
passageway and a valve plug which moveable with respect
to an orifice between the fluid inlet passageway and
the fluid outlet passageway, the method comprising the
steps of:

providing a fluid to the fluid inlet passageway;
and

disposing a member in the fluid inlet prassageway
adjacent the orifice such that a coarse prassage exits
between the fluid inlet and the orifice and to prevent
intermittent vortices within the fluid in the fluid

inlet passageway.

35. The method of claim 34, wherein the step of
disposing includes the step of placing a structural
member in the fluid inlet passageway to block the flow
path of swirling components of the fluid within the
fluid inlet passageway with respect to an axis normal

to the orifice.

36. The method of claim 35, further including the
step of disposing a seat ring at the orifice and
wherein the step of placing includes the step of

attaching the structural member to the seat ring.

37. The method of claim 35, wherein the step of

placing includes the step of attaching the structural

member to the valve plug.
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38. The method of claim 35, wherein the step of
placing includes the step of attaching the structural

member toc a wall of the fiuid inlet pPassageway.

39. The method of claim 34, wherein the step of
disposing includes the step of forming a cavity in the
fluid inlet passageway which induces an approximately
steady-state vortex within the f£luid in the fluid inlet

passageway.

40. A valve for throttling a fluid comprising:

a fluid inlet passageway having a fluid inlet;

a fluid outlet passageway;

a member having a valve seat disposed between the
fluid inlet passageway and the fluid outlet;

& moveable valve plug adapted to move with respect
to the valve seat to vary the flow of fluid between the
fluid inlet passageway and the fluid outlet passageway;
and -

means for reducing disturbances in the fluid
within the fluid inlet passageway, said means coupled
to one of the valve plug and the member in a manner
that a coarse passage exists between the fluid inlet

and the valve seat.

41. The valve of claim 40, wherein the reducing

means is connected to the member.

42. 'The valve of claim 41, wherein the reducing

means comprises a vane member.
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43. The valve of claim 40, wherein the reducing

means is connected to the valve plug.

44. The valve of claim 43, wherein the reducing

means comprises a vane member.



02237601 1998-05-13

CA

PCT/US96/18309

WO 97/18411

1/7

\
N

N
e___M”ﬂ/‘H‘\\b g

—rar

_ nwm\\th\.‘\\\\\\x_ﬁm.-_

Lrced
ANNNY

IN=
NS
nl”x

a ” )
i

f
:
j

</

FIG. |
PRIOR ART

22

A

FIG.2

42

12-‘\‘

6———

SUBSTITUTE SHEET (RULE 26)



CA 02237601 1998-05-13

WO 97/18411 PCT/US96/18309

2/7




00000000000000000000

%
qian

'
)
=i

FIG

(73

8

e
|

L

AR 2

,

SUBSTITUTE SHEET (RULE 26)



CA 02237601 1998-05-13

WO 97/18411 PCT/US96/18309

4/7

SUBSTITUTE SHEET (RULE 26)



CA 02237601 1998-05-13

WO 97/18411

PCT/US96/18309
5/7
—P , §O
f '
FIG.14
22
NN .
N \Q T
Y A \\{
| )/|4
12—
65— 90 0 \ls
A
40
92

: ¢ s
FIG.1S %

22
N W
P
418
26
95 96

SUBSTITUTE SHEET (RULE 26)



CA 02237601 1998-05-13

WO 97/18411 PCT/US96/18309

6/7

22

7
>
A

=N 1 Pas

S

SUBSTITUTE SHEET (RULE 26)




WO 97/18411

FIG. 18

16—"

104 Z

'2\- ‘.

CA 02237601 1998-05-13

PCT/US96/18309

777

SUBSTITUTE SHEET (RULE 26)




WA \ A)
mem.y////w»/v//'/?

]




	Page 1 - COVER_PAGE
	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 - DESCRIPTION
	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 - DRAWINGS
	Page 31 - DRAWINGS
	Page 32 - DRAWINGS
	Page 33 - DRAWINGS
	Page 34 - DRAWINGS
	Page 35 - DRAWINGS
	Page 36 - DRAWINGS
	Page 37 - REPRESENTATIVE_DRAWING

