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DOUBLE ISOLATION FOR DOUBLE CHAMBER DIFFERENTIAL PRESSURE
METER

Field of the Art

The present invention relates to measuring the flow of
fluids (gas or 1liguid) in pipes, and particularly to flow
measuring apparatus having a plate provided, with an orifice
having a smaller section than the flow circulation pipe and
comprising a dual chamber for removing the plate with an
orifice without interrupting the flow circulation, proposing a
closure system which allows establishing a completely leak-
tight isolation between the two chambers of the device when
the plate with an orifice is removed.

State of the Art

To measure the flow of fluids circulating through pipes,
flow meter devices which are intercalated in the pipe of
application are known, there Dbeing several functional
implementations of said devices.

A conventional solution of the aforementioned flow meter
devices includes a plate provided with an orifice having a
smaller section than the fluid circulation pipe in which the
flow meter device 1is 1incorporated, said orifice ©being
concentric with the section of the pipe of application in the
functional arrangement, such that the flow of the gas or fluid
circulating through the pipe increases in speed as it passes
through that orifice, the increase 1in speed creating a
pressure differential that can be measured to calculate the
volumetric flow of fluid according to the section of the pipe.

In this functional arrangement the sharp edge of the
orifice Dbore of the plate of these flow meter devices
experiences wear due to the friction of the circulating gas or
fluid, such that the plate with an orifice must be frequently
removed for inspection, or replacement. Failure to replace or
repair a plate exhibiting a worn sharp edge of the orifice

manifests as increased percentage uncertainty in volumetric
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flow as is referenced within the standards |1SO 5167-2: 2003
section 5.1.7.2 and APl 14-Section 3-Part 2.4.2.

In some cases, however, the interruption of the fluid
circulation through the pipes in which the flow is measured
can be danmagi ng, so neter devices provided with a dual chanber
have been developed in which the plate provided with the
orifice can be removed from the normal functional position in
the device, into an accessory chanber provided with a closure
which allows isolating it with respect to the main chanber in
which said plate with an orifice is located in the nornal
functional position, the enbodinents contenplated in patents
US 1,996,192, US 2005/0258389 and US 2007/0186987, for
exanpl e, corresponding with this solution.

The known sol utions of such flow neter devices having a
plate with an orifice and having a dual chanber to allow the
renoval of the plate with an orifice without interrupting the
flow of the fluid through the pipe of application include a
sinmple closure between the main chanber and the accessory
chanber, whereby conplete isolation | eak-tightness between the
chanbers of the neter device is not assured, therefore these
devices are not suitable for wusing in high-pressure fluid
conduits, or for environments that demand a second nethod by
which isolation can achieved, supported by visual evidence
that such isolation has been both achi eved and sust ai ned.

(hj ect of the Invention

According to the invention, a closure system for
establishing the isolation between the dual chanber of flow
meters having a plate with an orifice susceptible to being
extracted without interrupting gas or fluid circulation
passing through, which allows deternmning a conpletely |eak-
tight isolation with a visible neans of between the two
chanbers when the plate with an orifice is extracted, is
pr oposed.

The objective of the invention is determned with two
i ndependent closure elenents which are arranged in respective
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superimposed positions between the two chambers of the
corresponding flow meter, said closure elements having
respective operating controls which allow the individual
movement thereof from the outside between respective open and
closed positions of each of them.

The two independent closure elements are arranged in a
sliding assembly in corresponding housings, with  the
possibility of movement between a sealed position for sealing
the passage between the two chambers of the flow meter and an
offset position with respect to said passage.

A closure system is thus obtained which, when the plate
with an orifice of the flow meter is removed, from the main
chamber where it 1is normally located in the functional
position into the accessory extraction chamber, by means of
moving one of the closure elements to the closed position, a
seal is established in the passage between the two chambers,
while the movement of the other closure element to the closed
position assures complete leak-tightness of the seal,
completely preventing the possibility of leaks between the two
chambers, such that the flow meter is applicable for high-
pressure fluid conduits, with the possibility of extracting
and incorporating the plate with an orifice in a completely
secure manner without having to interrupt the flow of the
fluid since the dual closure system completely prevents leaks.
This solution also satisfies the requirement of providing
double isolation for health and safety purposes.

The closure system of the invention therefore has very
advantageous features for the functional capacity of the flow
meters for which it is intended, its application in said flow
meters acquiring its own identity and preferred character.

Description of the Drawings

Figure 1 shows an outer perspective view of a flow meter
provided with the closure system object of the invention.

Figure 2 shows a perspective view of the flow meter with
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the plate with an orifice in the position for being extracted.

Figure 3 shows a vertical cross-section perspective view
of the flow nmeter with the plate with an orifice located in
the normal functional position in the main chanber.

Fi gure 4 shows a verti cal | ongi t udi nal - secti on
perspective view of the flow neter with the plate with an
orifice located in the normal functional position in the main
chanber, the closure elenents of the passage between the main
chanber and the accessory chanber being observed in the open
posi tion.

Figure 5 shows a vertical cross-section of the flow
meter with the plate with an orifice extracted into the
accessory chanber.

Fi gure 6 shows a verti cal | ongi t udi nal - secti on
perspective view of the flow neter with the plate with an
orifice extracted into the accessory chanber and the passage
between the main chanber and the accessory chanmber seal ed by
an element of the closure system the other elenment of the
cl osure system being in the open position.

Fi gure 7 shows a verti cal | ongi t udi nal - secti on
perspective view of the flow neter with the plate with an
orifice extracted into the accessory chanber and the passage
between the main chanber and the accessory chanmber seal ed by
the two el enents of the cl osure system
Det ai | ed Description of the Invention

The object of the invention relates to a closure system
for flow neters conprising a body (1) longitudinally provided
with an axial conduit (2) corresponding in dianeter with a
fluid (gas or liquid) circulation pipe the flow of which is to
be nmeasured, a plate (3) provided with an orifice (4) having a
snal l er section than the axial conduit (2) being transversely
i ncorporated in the axial conduit (2).

These flow nmeters are intercalated in the fluid
circulation pipe the flow of which is to be neasured, such
that when the fluid passes through the orifice (4) of the
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plate (3) the flow increases in speed, giving rise to a
pressure differential the measurement of which allows
determining the volumetric flow of the fluid.

The axial conduit (2) determines a main chamber in the
flow meter in which the plate (3) provided with the orifice
(4) is arranged in the normal functional position, as can be
seen in Figures 3 and 4, said main chamber being communicated
through a passage (5) with an accessory chamber (6), which is
closed by a cover (7) that can be removed to leave it open to
the outside.

With respect to the passage (5) communicating the main
chamber defined by the axial conduit (2) with the accessory
chamber (6), a practicable sealing closure is arranged between
an open position and a closed position, such that when it 1is
necessary to extract the plate (3) in order to inspect or
replace it due to the wear of the orifice (4) by friction of
the fluid passing there through in the flow meter application
function, said plate (3) can be extracted from the main
chamber defined by the axial conduit (2) to the accessory
chamber (6), as shown in Figure 5.

Once this 1is done, the circulated fluid 1is prevented
from passing to said accessory chamber (6) by closing the
communication passage (5) between the axial conduit (2) and
the accessory chamber (6), being able to remove the cover (7)
to extract the plate (3), as depicted in Figure 2, such that
the plate (3) can be extracted and introduced without having
to interrupt the fluid flow through the axial conduit (2).

According to the invention, there is arranged between
the main chamber defined by the axial conduit (2) and the
accessory chamber (6) a closure formed by two independent
closure elements (8 and 9) which are included in respective
housings (10 and 11) intersecting the communication passage
(5) between the axial conduit (2) and the accessory chamber
(6) with the possibility of movement of each of said closure

elements (8 and 9) in their respective housings
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(10 and 11) between a position in which they do not interfere
with the aforementioned passage (5) between the axial conduit
(2) and the accessory chamber (6) and a position in which they
interrupt said passage (5).

Therefore, when the plate (3) 1s in the accessory
chamber (6), the seal of said passage (5) 1s established by
means of the movement of the first closure element (8) in its
housing (10) to the position in which it interrupts the
passage (5) between the axial conduit (2) and the accessory
chamber (6), as depicted in Figure 6; and a second seal
complementary to the seal established by the first closure
element (8) 1is established by means of the movement of the
second <closure element (9) in its housing (11) to the
respective position in which it interrupts the passage (5),
which determines a completely 1leak-tight closure which
completely prevents any leak of the fluid circulating through
the axial conduit (2) towards the accessory chamber (6).

That leak-tightness provided by the dual closure of this
system of the invention between the axial conduit (2) and the
accessory chamber (6) allows securely extracting and
incorporating the plate (3) of the flow meter without
interrupting the fluid circulation, even in applications for
high-pressure fluid conduits, or in environments where double
isolation is a requirement on Health and Safety grounds.

The closure elements (8 and 9) of the closure system of
the passage (5) communicated with the main chamber defined by
the axial conduit (2) and the accessory chamber (6) have
respective controls (12 and 13) located on the outside of the
flow meter, such that by actuating said controls (12 and 13)
the aforementioned closure elements (8 and 9) of the closure
system can move between their respective sealed and open
positions for sealing and opening the passage (5) when

necessary.
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CLAI V5

1. A doubl e chanber differential pressure neter conprising:

an axial fluid circulation conduit adapted to allow a fl ow
of a fluid to be neasured, the axial fluid circulation conduit
conprising a first cross-sectional area

a plate adapted to fit in the axial fluid circulation
conduit, the plate conprising an orifice having a second cross-
sectional area snmaller than the first cross-sectional area;

a chanmber coupled to the axial fluid circulation conduit by
a conmmuni cati on passage, the chanber being adapted to hold the
pl ate, the communi cati on passage being adapted to allow the plate
to nove between the axial fluid circulation conduit and
t he chanber, the chanber further conprising an openi ng adapted to
allow the plate to be renoved fromthe doubl e chanber
differential pressure neter;

first and second closure el enents di sposed between the axia
fluid circulation conduit and the chanber, wherein:

the first closure elenment conprises a first housing and
a first plate valve disposed in the first housing, the first
housi ng conmprising first and second openings defining a first
portion of the comunication passage, the first plate val ve
having a first side and a second side opposite the first side,
the first plate valve adapted to linearly nove froma first
position within the first housing in which the first plate valve
does not interfere with the comuni cati on passage to a second
position within the first housing in which the first side of the
first plate valve is adjacent to and covers the first opening and
t he second side of the first plate valve is adjacent to and
covers the second opening[[s]], thereby interrupting the
communi cati on passage; and
t he second cl osure el enent conprises a second housing

and a second plate valve disposed in the second housing, the
second housing conprising third and fourth openings defining a

second portion of the communication passage, the second plate
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val ve having a third side and a fourth side opposite the third
side, the second plate valve adapted to linearly nove froma
third position within the second housing in which the second

pl ate val ve does not interfere with the comuni cati on passage to
a fourth position within the second housing in which the third
side of the second plate valve is adjacent to and covers the
third opening and the fourth side of the second plate valve is
adj acent to and covers the fourth opening[[s]], thereby

interrupting the communication passage.

2. The doubl e chanber differential pressure nmeter according to
claim1l1, further conprising first and second controls adapted to
actuate novenent of with the first and second cl osure el enents,
respectively, between respective seal ed and open positions for

seal i ng and openi ng the comuni cati on passage.

3. The doubl e chanber differential pressure nmeter according to
claim1, wherein the novenent of the first and second cl osure
el ements to respective sealed positions is required to forma

| eak-tight seal

4. The doubl e chanber differential pressure nmeter according to
claim1, wherein:

the first housing includes a first wall in which the first
opening is located and a second wall in which the second opening
is located, the first wall being opposite the second wall;

the first plate valve fills a first volune extending from
the first wall to the second wall when the first plate valve is
in the first position;

the first plate valve fills a second vol une extending from
the first opening to the second opening when the first plate
valve is in the second position;

t he second housing includes a third wall in which the third
opening is located and a fourth wall in which the fourth opening

is located, the third wall being opposite the fourth wall;
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t he second plate valve fills a third volume extending from

the third wall to the fourth wall when the second plate valve is

in the third position; and
the second plate valve fills a fourth vol une extendi ng from

the third opening to the fourth opening when the second plate

valve is in the fourth position.



