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(57) Abréegée/Abstract:

The Invention relates to a flowmeter for regulating and monitoring the flow of sealing fluid to be conducted to a seal of a rotating

shaft, the meter comprising a sealing fluid metering channel (3), a sealir
regulating the flow of sealing fluid, a non-return valve (21) for preventir
regulating and monitoring mechanism (10, 12, 14), whereby the sealing f

g fluid Inlet (4) and a connection (5) towards the seal for
g the sealing fluid from flowing back to the flowmeter, a
uid flows through the opening (13), and a cleaning means

(17) which Is movable by means of actuating means (16, 18). The non-return valve (21) Is arranged as an extension of the metering
channel (3) at the meter outlet (5) side end, co-axially with the metering channel, whereby the metering cone (10) Is In mechanical
contact with the non-return valve (21), and thus it Is also possible to clean the non-return valve with the cleaning means (17).
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ABSTRACT

The invention relates to a flowmeter for regulating and monitoring the flow of
sealing fluid to be conducted to a seal of a rotating shaft, the meter comprising
a sealing fluid metering channel (3), a sealing fluid inlet (4) and a connection
(5) towards the seal for regulating the flow of sealing fluid, a non-return valve
(21) for preventing the sealing fluid from flowing back to the flowmeter, a regu-
lating and monitoring mechanism (10, 12, 14), whereby the sealing fluid flows
through the opening (13), and a cleaning means (17) which is movable by
means of actuating means (16, 18). The non-return valve (21) is arranged as
an extension of the metering channel (3) at the meter outlet (5) side end, co-
axially with the metering channel, whereby the metering cone (10) is in me-
chanical contact with the non-return valve (21), and thus it is also possible to
clean the non-return valve with the cleaning means (17).
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FLOWMETER

BACKGROUND OF THE INVENTION

[0001] The invention relates to a flowmeter for regulating and moni-
toring the flow of sealing fluid to be conducted to a seal of a rotating shaft, the
meter comprising a body, a sealing fluid metering channel arranged In the
body, a sealing fluid inlet on a first end side of the metering channel and a
sealing fluid connection towards the seal on a second end side of the metering
channel, a control valve for regulating the flow of sealing fluid, a non-return
valve for preventing the sealing fluid from flowing back to the flowmeter, a
regulating and monitoring mechanism comprising a metering cone placed in
the metering channel and metering the flow of the sealing fluid, the cross sec-
tion of the cone tapering in the flow direction, a float movably arranged in the
metering channel about the control cone, the float having an opening for the
metering cone, and a spring placed in the metering channel and acting against
the flow direction on the float, the sealing fluid flowing through the opening be-
tween the float and the metering cone, and a cleaning means which is placed
in the metering channel between the float and the metering channel inlet side
end to extend to the inner surface of the metering channel and which is mov-
able in the metering channel by means of actuating means extending outside
the metering channel.

[0002] A flowmeter of this kind is used, for instance, in pulp and pa-
per industries, chemical industry, oil and gas industries and food industry, in
monitoring seals that are typically plait gaskets or mechanical rotary seais. It is
the function of the sealing fluid to lubricate the seal's sliding surfaces and to
extract extra heat from the seal. The sealing fluid to be used is generally water.

[0003] Prior art flowmeters are manufactured such that the meter it-
self and its cleaning actuator which enables the meter's volume flow indication
area to be cleaned, are integrated in a plastic body. There exist various options
for cleaning methods: those to be pressed, pulled or based on reciprocating
movement. Likewise, there are metering cones of different types: a conven-
tional rotameter model, one provided with a buoyant float, a spring-loaded float
with a metering cone in the middle thereof, a spring-loaded float with a cone
machined in the cylinder hole thereof, a spring-loaded float and a cone fixedly
secured to the cleaning means (e.g. see Finnish patent 100360). Known me-
ters also comprise a non-return vaive that is integrated with the body. A throt-



CA 02538394 2006-03-01

2

tling area and an indication area of a spring-loaded fioat metering the flow are
typically arranged in the same end of the float.

[0004] A problem with the flowmeters is that when a seal failure has
occurred, industrial product to be treated starts flowing in the vicinity of the seal
towards the flowmeter connection to the seal. This industrial product ts liquid
that may contain acids, bases and various particles. In known flowmeters, such
as the one set forth in the above Finnish patent, a non-return valve is placed
apart from the metering channel, generally in connection with the sealing fluid
connection to the seal such that the motion of the non-return valve is perpen-
“dicular to the components in the metering channel. Particles in the industrial
fluid that flow to the non-return valve through the connection towards the seal
clog and jam it. When the non-return valve is jammed, the seal remains without
sealing fluid, and consequently lubrication and cooling thereby is defective.
Sooner or later the seal fails. When the seal failure is detected, the damaged
seal is replaced by a new one, but the non-return valve clogged with particles
from the industrial fluid will not necessarily be cleaned, and therefore the
clogged valve prevents sealing fluid's access to the seal and hence the new
seal will also get damaged. Generally, it is not until that a flowmeter function
fallure 1s detected, and thereafter the flowmeter will be disassembled and the
non-return valve cleaned.

[0005] In addition, the known non-return vaives are often made of
rubber or plastic, whereby failure through acids or high temperature poses a
great risk to safety. Moreover, the non-return valves require a light pressure to
open, which causes pressure loss In the flowing fluid. This problem is obvious
particularly in plants having low sealing water pressures. Currently it is possi-
ble for industry to use condensation water, for instance, as the sealing fluid,
whereby the temperature and the pressure of the sealing fluid may be high.

SUMMARY OF THE INVENTION

[0006] The object of the invention is to eliminate the above-
described problems. This is achieved with a flowmeter according to the inven-
tion, which is characterized in that a non-return valve is arranged as an exten-
sion to a metering channel at the meter outlet side end, coaxially with the me-

tering channel, and that the metering cone is in mechanical contact with the
non-return vaive.
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[0007] When the non-return valve is placed in connection with the
metering channel in alignment therewith, the cleaning means, with which only
the inner surface of the metering channel was previously cleaned, mainly at
the indication area thereof, can be provided such that also the clogged non-
return valve can be opened for clearing it from the sealing fluid flow. Thus, the
cleaning means with its actuator constitutes a completely independent whole,
which can be contacted also with the metering cone head to open the non-
return valve, and consequently by moving the cleaning means in the metering
channel both the inner surface of the metering channel and the non-return
valve can be cleaned. '

[0008] The non-return valve may get clogged also in normal use
preventing the sealing fluid from flowing to the seal. In that case an inductive
lower limit alarm of the flow, which is advantageously placed in the vicinity of
the metering channel pipe and which monitors that the float stays out of its
reading area, gives an alarm before the flow ends completely. Thus the main-
tenance person has sufficiently time to clean the meter in time.

[0009] Pressure loss in the flowmeter of the invention is lower than
in prior art structures, even though the non-return vaive is open, because the
flowing fluid need not separately open the non-return valve. The force opening
the non-return valve is generated from the pressure difference between the
metering cone and the float, which is utilized through mechanical contacts for
opening the non-return valve. Hence the total pressure loss in the flowmeter
reduces and the flowmeter can be used at low sealing fluid pressures.

[0010] In addition the above-mentioned mechanical contact makes
sure that when sealing fluid flow passes from the flowmeter to the seal, the
metering cone presses the non-return valve open. This ensures that that the
non-return valve stays open whenever sealing fluid flows past the metering
cone.

[0011] The flowmeter can now be employed in conditions where
temperatures and pressures of the sealing fluid are high (for instance conden-
sation waters), because the meter can advantageously be made of metal
(apart from the metering channel, which is made of transparent material, such

as glass or plastic pipe, for readability). The meter can be employed in higher
temperatures and pressures than before, i.e. it is suitable for more demanding
uses than before.
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[0012] In the solution of the invention the metering cone may be the
same for different flow ranges. Different flow ranges may be implemented by
different float springs, i.e. by changing the spring force. Thus the manufactur-
ing costs will be lower than before even In this respect.

LIST OF DRAWINGS

[0013] In the following the invention will be described in greater de-
tail in connection with one preferred embodiment with reference to the at-
tached drawings, wherein

Figure 1 shows a cross section of a flowmeter according to the in-
vention,

Figure 2 i1s a section A to A of Figure 1,

Figure 3 is a section B to B of Figure 1,

Figure 4 is a section C to C of Figure 1,

Figure 5 is an enlargement of area X of Figure 1,

Figure 6 is the flowmeter of Figure 1 in a larger scale and in a some-
what simplified manner, in a normal flow situation,

Figure 7 shows a situation, in which the non-return valve of the
flowmeter of Figure 6 is clogged, and

Figure 8 illustrates the cleaning stage of the flowmeter clogged in
the manner shown in Figure 7.

DETAILED DESCRIPTION OF THE INVENTION

10014] With reference to the drawings the flowmeter of the invention
for regulating and monitoring a flow of sealing fluid to be conducted to a seal
(not shown) of a rotating shaft (not shown) comprises an advantageously cy-
lindrical body 1 of plastic or metal, in the cylindrical drilled bore of which there
Is mounted a cylindrical metering pipe 2 of plastic or glass, whose interior con-
stitutes a metering channel 3 of sealing fluid. A sealing fiuid inlet 4 is located
on a first end side of the metering channel and a sealing fluid connection 5 to
the seal is located on a second end side of the metering channel. In connec-
tion with an outlet 5 there is a control vaive 6 for regulating the flow of sealing
fluid. The device also comprises an inlet 7 for sealing fluid coming from the
seal and a sealing fluid outlet 8, and in connection with the inlet 7 there is ar-

ranged a pressure regulating valve 8 for regulating the pressure of the sealing
fluid in the seal (Figures 1 and 2). All the above connections 4, 5, 7 and 8 are
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typically positioned perpendicularly to the longitudinal axis of the body 1 and
the metering channel 3.

[0015] In the metering channel 3 there is placed a regulating and
monitoring mechanism that comprises a sealing fluid flow metering cone 10
which tapers in cross section in the flow direction, a float 12 that is movably
arranged around the metering cone 10, sealed against the inner surface of the
metering channel with a seal 11 and having a round opening 13 in the middle
for the metering cone 10, and a spring 14 acting against the flow direction on
the float 12, whereby the sealing fluid flows through the opening 13 between
the float 12 and the metering cone 10.

10016] In the drilled bore of the flowmeter body, in succession to the
metering pipe 2, there is mounted a cleaning device that comprises a mounting
frame 15 screwed fast to said drilled bore, a shaft 16 that is axially movable
and installed in a centralized and sealed manner to the mounting frame, at a
first end, extending to the metering channel 3, of which shaft there is con-
nected a cleaning means 17 extending to the inner surface of the metering
channel 3, and at a second end, extending outside the flowmeter, there is ar-
ranged a cleaning actuator 18. In addition the mounting frame 15 and the
cleaning means 17 comprise openings 19 and 20 that allow the sealing fluid to
flow therethrough.

[0017] To prevent the sealing fluid from flowing back towards the
flowmeter, the flowmeter also comprises a non-return valve 21, whose position
and structure are the most substantial features to the invention.

[0018] It is substantial that the non-return valve 21 is arranged to
form an extension to the metering channel 3 at the flowmeter end on the outlet
side, coaxially to the metering channel 3, in a manner that allows the metering
cone 10 to come into mechanical contact with the non-return valve 21,
whereby the non-return valve 21 can also be cleaned with the cleaning device
15 to 18 in the manner to be described below.

[0018] The non-return valve 21 is placed in a separate valve body
22 which is arranged on the bottom of the drilled bore of the body 1. The valve
body 22 is provided with flow-through channels 23 that the non-return valve is
arranged to open or close in order to allow the sealing fluid flow to the outlet 5.
Between the non-return valve 21 and the metering cone 10, or the non-return
valve 21 and its body 22, there is arranged a valve spring 24, whereby the
opening and closing of the non-return valve takes place controllably (Figure 3).
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[0020] The metering cone 10 and the non-return valve 21 may be
fixedly interconnected, or detached from one another. If the non-return valve
21 is not connected to the metering cone 10, a guiding part 25 Is connected to
its end, which guiding part is supported to the inner wall of the metering chan-
nel 3. In that case the metering cone 10, the float 12, the spring 14 and the
guiding part 25 also constitute a specific, detached subassembly that is located
in the metering channel 3.

[0021] By suitably dimensioning and designing the cleaning means
17 of the cleaning device (or in this case rather its mid-portion 17a, by which it
is connected to the shaft 16) it may be contacted also to the metering cone 10
head so as to open the non-return valve 21, and consequently by moving the
cleaning means 17 in the metering channel both the inner surface of the meter-
ing channe!l 3 and the non-return valve 21 can be cleaned. It is possible to
push the non-return valve 21 open with the mid-portion 17a of the cleaning
means 17, when the metering cone 10 pushes out from the float 12 that rests
against the bottom of the metering channel 3, or if the mid-portion 17a of the
cleaning means may penetrate inside the float 12. The cleaning device 15 to
18 also constitutes a completely independent whole in the earlier described
manner.

[0022] In the metering pipe 2 there is also arranged an indicator 26
of sealing fluid flow volume and an indicator 27 of flow control value. In that
case it is appropriate that in the vicinity of the metering pipe 2 there is also ar-
ranged an inductive lower limit alarm of flow 28, which monitors that the float
12 stays out of its reading area. Nevertheless, if that happens, the alarm goes
off. In connection with the sealing fluid connection towards the seal there is
advantageously a space for a pressure gauge 29.

[0023] The operation and the cleaning of the flowmeter according to
the invention may be briefly described as follows:

[0024] Figures 1 and 6 show a normal sealing fluid flow situation,
where the sealing fluid entering the metering channel 3 through the sealing
fluid inlet 4 flows between the fioat 12 and the metering cone 10, and pressure
loss caused therebetween opens the non-return valve 21 through mechanical
action of the metering cone, whereby the sealing fluid may flow past the non-
return valve 21 to the connection 5 towards the seal.

[0025] Figure 7, in tum, shows a situation, where the seal to be lu-
bricated with the sealing fluid is damaged and sealing fluid has begun to flow
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towards the flowmeter through the connection 5 towards the seal. The non-
return valve 21 then closes and thus prevents the sealing fluid from entering
further in the meter. However, as a result of the seal failure impurities appear
in the sealing fluid and they accumulate in the non-return valve 21.

[0026] Figure 8 shows how the situation presented in the figure is
redressed by means of the cleaning device 15 to 18. By pressing the cleaning
actuator 18 the cleaning means moves in the metering channel 3 cleaning its
inner wall and finally pushing the non-return valve 21 open as the cleaning
means 17 comes into contact with the metering cone 10. The flowing sealing
fluid can then clean the non-return valve 21. The actuator 18 is pressed sev-
eral times, which ensures complete cleaning.

[0027] The above description of the invention in only intended to il-
lustrate the basic idea of the invention. The invention i1s thus not restricted to
the described embodiment, but a person skilled in the art may implement the
details of the invention in a variety of ways within the scope of the accompany-
ing claims.
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CLAIMS

1. A flowmeter for regulating and monitoring the flow of sealing fluid
to be conducted to a seal of a rotating shaft, the meter comprising

a body (1),

a sealing fluild metering channel (3) arranged in the body (1),

a sealing fluid inlet (4) on a first end side of the metering channel (3)
and a sealing fluid connection (5) towards the seal on a second end side of the
metering channel (3),

a control valve (6) for regulating the flow of sealing fluid,

a non-return valve (21) for preventing the sealing fluid from flowing
back to the flowmeter,

a regulating and monitoring mechanism comprising a metering cone
(10) placed in the metering channel (3) and metering the flow of the sealing
fluid, the cross section of the cone tapering in the flow direction, a float (12)
movably arranged in the metering channel about the control cone, the float
having an opening (13) for the metering cone (10), and a spring (14) placed in
the metering channel (3) and acting against the flow direction on the float (12),
the sealing fluid flowing through the opening (13) between the float (12) and
the metering cone (10), and

a cleaning means (17) which is placed in the metering channel (3)
between the float (12) and the metering channel inlet (4) side end to extend to
the inner surface of the metering channel (3) and which is movable in the me-
tering channel (3) by means of actuators (16, 18) extending outside the meter-
ing channel,

characterized in that the non-return valve (21) is arranged
as an extension to the metering channel (3) at the meter end on the side of the
connection (5) to the seal, coaxially with the metering channel, and that the
metering cone (10) is in mechanical contact with the non-return valve (21).

2. The flowmeter of claim 1, characterized in that the non-
return valve (21) is placed in a separate valve body (22) having a flow-through
channel (23) which the non-return valve (21) is arranged to open or close and
that a valve spring (24) is arranged between the non-return valve (21) and the
metering cone (10).

3. The flowmeter of claim 1 or 2, characterized in that the
metering cone (10) and the non-return valve (21) are fixedly interconnected.
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4. The flowmeter of claim 1 or 2, characterized In that the
metering cone (10) is detached from the non-return valve (21).

5. The flowmeter of claim 4, characterized In that in the
head of the metering cone (10) there is connected a guiding part (24) that is
supported to the inner wall of the metering channel (3).

6. The flowmeter of clam 5, characterized inthat the meter-
ing cone (10), the float (12), the valve spring (14) and the guiding part (24)
constitute a specific subassembly that is located detached in the metering
channel (3).

7. The flowmeter of any one of the preceding claims, charac-
terized in that the cleaning means (17) with its actuators (16, 18) consti-
tutes a completely independent whole which can be contacted also to the head
of the metering cone (10) for opening the non-retumn valve (21), and thus by
moving the cleaning means (17) in the metering channel (3) both the inner sur-
face of the metering channel (3) and the non-return valve (21) can be cleaned.

8. The flowmeter of any one of the preceding claims, charac-
terized inthat the metering channel (3) is formed of a glass or plastic pipe.

0. The flowmeter of claim 8, characterized inthat in the me-
tering pipe (2) there is arranged an indicator (26) of sealing fiuid flow volume
and an indicator (27) of flow control value.

10. The flowmeter of claim 8 or 9, characterized in that in
the vicinity of the metering pipe (2) there is arranged an inductive lower limit
alarm of flow (28), which monitors that the float (12) stays out of its reading
area.

11. The flowmeter of any one of the preceding claims, c h a rac-
terized in that there is a sealing fluid inlet (7) from the seal and an outlet
(8) for the sealing fluid and that in connection with the inlet (7) from the seal
there is arranged a pressure control valve (9) for regulating the sealing fluid
pressure.

12. The flowmeter of any one of the preceding claims, charac-
terized bybeing provided with a pressure gauge (29).

13. The flowmeter of any one of the preceding claims, charac-
terized in that the flow regulating valve (6) and the pressure gauge (29)
are placed in connection with a sealing fluid connection (5) to the seal.
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