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Fig.1

(57) Abstract: The invention relates to a pres-
sure valve (1) comprising a body (2) forming a
flow channel (4) through the pressure valve (1);
closing blades (6) arranged to be turned
between a closed position, in which the closing
blades (6) are essentially transverse to the flow
channel (4) of the pressure valve (1) essentially
preventing flow through the pressure valve (1),
and an open position, in which the closing
blades (6) are at an angle to the flow channel
(4) of the pressure valve (1) or essentially paral-
lel to the flow channel (4) allowing flow
through the pressure valve (1); and prestressing
means (10, 12, 14) for prestressing the closing
blades (6) into the open position and for trig-
gering them to turn into the closed position in
response to a pressure increase in the flow
channel (4) of the pressure valve (1). The
prestressing means (10, 12, 14) are operation-
ally connected to the closing blades (6) for
turning the closing blades (6) into the closed
position in response to a trigger from the pres-
sure increase in the flow channel (4). The pres-
sure valve (1) further comprises a closing blade
adjustment mechanism (16) arranged to adjust
alignment of the closing blades (6) for changing

flow through the pressure valve (1); and a prestressing means adjustment mechanism (18) arranged to change stress of the prestress -
ing means (10, 12, 14) for adjusting triggering sensitivity. The closing blade adjustment mechanism (16) and the prestressing means
adjustment mechanism (18) are together arranged to adjust the triggering sensitivity relative to flow through the pressure valve (1)
defined by the alignment of the closing blades (6).
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A PRESSURE VALVE AND METHOD OF ADJUSTING A PRESSURE VALVE

FIELD OF THE INVENTION

The invention relates to a pressure valve and especially to a
pressure valve in accordance with the preamble of claim 1. The invention
further relates to a method of adjusting a pressure valve and especially to a
method of adjusting a pressure valve in accordance with the preamble of claim
7. In this application a pressure valve means the same as a blast damper.

BACKGROUND OF THE INVENTION

In petrochemical plants, oil-drilling rigs, process industry plants and
other corresponding plants, it is necessary to safeguard against sudden and
high pressure loads caused by explosions, sudden fires, or the like. Ventilation
systems are safeguarded against such pressure loads by installing in them
pressure valves or blast dampers that close automatically when a pressure
load of the above-mentioned type is directed to them. Pressure valves of this
type may also be installed at a desired location in a ventilation shaft or directly
inside or outside a pressure load-resistant wall in connection with a ventilation
shaft. Prior art pressure valves comprise plate-like closing blades arranged on
turning axles. Normally, there are two or more axles in a pressure valve and
they extend parallel at a distance from each other across a flow channel
formed by the pressure valve, through which air or some other flowing medium
flows through the pressure valve. One or more closing blades may be installed
next to each other on one axle. In a normal operating mode, the closing blades
are in an open position that allows air or some other flowing medium to flow
through the closing blades and the pressure valve. Thus, in the open position,
the closing blades are set in the flow direction of the air flowing through the
pressure valve or at an angle relative to the flow direction. A prior art pressure
valve also comprises a prestressing mechanism that prestresses the closing
blades to or retains them in an open position by means of a predefined
threshold force and triggers the closing blades to turn into a closed position
when a pressure load or a force generated by pressure or the flow rate
exceeds a predefined threshold force. The closing blades are designed and
set to be capable of receiving a pressure load for triggering the prestressing
means to close the closing blades. In other words, the closing blades are
formed and installed in the open position in such a manner that the pressure
load is directed against the surface of the closing blades. The prestressing
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means then pull the closing blades into the closed position in which flow
through the valve is essentially prevented. Thus, in the closed position, the
closing blades are essentially transverse to the air flow direction through the
pressure valve and close the through-flow cross-sectional area of the pressure
valve.

A problem with the prior art pressure valve is that the closing blades
may be arranged in such a position that the flow through the pressure valve is
too small which means that the flow resistance of the closing blades is too
much. In a prior art pressure valve the prestressing mechanism is set to close
the blades when a predetermined threshold force is exceeded so the blade
angle of the closing blades cannot be changed without affecting to the
prestressing mechanism.

BRIEF DESCRIPTION OF THE INVENTION

An object of the present invention is to provide a pressure valve and
a method of adjusting a pressure valve so as to alleviate the above
disadvantages. The objects of the invention are achieved by a pressure valve
and a method of adjusting a pressure valve which are characterized by what is
stated in the independent claims. The preferred embodiments of the invention
are disclosed in the dependent claims.

A pressure valve according to the invention comprises a body
forming a flow channel through the pressure valve, closing blades arranged to
be turned between a closed position, in which the closing blades are
essentially transverse to the flow channel of the pressure valve essentially
preventing flow through the pressure valve, and an open position, in which the
closing blades are at an angle to the flow channel of the pressure valve or
essentially parallel to the flow channel allowing flow through the pressure valve
and prestressing means for prestressing the closing blades into the open
position and for triggering them to turn into the closed position in response to a
pressure increase in the flow channel of the pressure valve. The prestressing
means are operationally connected to the closing blades for turning the closing
blades into the closed position in response to a trigger from the pressure
increase in the flow channel.

The invention is based on the idea that a pressure valve further
comprises a closing blade adjustment mechanism arranged to adjust
alignment of the closing blades for changing flow through the pressure valve
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and a prestressing means adjustment mechanism arranged to change stress
of the prestressing means for adjusting triggering sensitivity. The closing blade
adjustment mechanism and the prestressing means adjustment mechanism
are together arranged to adjust the triggering sensitivity relative to flow through
the pressure valve defined by the alignment of the closing blades. In the
method in which the pressure valve according to the invention is used the
method of adjusting a pressure valve according to the invention comprises the
step of adjusting the alignment of the closing blades for changing the flow
through the pressure valve. In another embodiment of the invention the
method further comprises a step of adjusting the prestressing means for
changing the response for triggering the closing blades to turn into the closed
position. In an embodiment of the invention the step of adjusting the blade
angle and the step of adjusting the prestressing means are carried out
independently. In another embodiment of the invention the step of adjusting
the blade angle and the step of adjusting the prestressing means are carried
out simultaneously.

According to the invention the closing blade adjustment mechanism
and the prestressing means adjustment mechanism can be operated
independently.

An advantage of the pressure valve and the method of adjusting the
pressure valve according to the invention is that when the need for further
ventilation appears the flow through the pressure valve can be adjusted.
Another advantage is that when already having an installed pressure valve in
the building and need for a sand trap or other extra equipment appears, that
changes the ventilation properties and also changes the threshold force for
triggering the closing blades, the prestressing means can be adjusted for
meeting the new need.

In this application a pressure valve means the same as a blast
damper.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following the invention will be described in greater detail by
means of preferred embodiments with reference to the accompanying
drawings, in which

Figure 1 shows a pressure valve according to the invention from the
inside; and
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Figure 2 shows the pressure valve shown in figure 1 from the
outside.

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 shows a pressure valve 1 that comprises a body 2 with
openings on its opposite sides, whereby a flow channel 4 is formed through the
pressure valve 1 in the direction of arrow A, along which air or some other
flowing medium may flow through the pressure valve. In the normal flow
direction (arrow A), the pressure valve 1 is furnished at its front or at the front
end of the flow channel 4 with a protecting screen 24 that controls air flow
inside the pressure valve 1 and the flow channel 4 and prevents solid items or
pieces entering the pressure valve. In other words the pressure valve 1
comprises a protecting screen 24 installed upstream of the closing blades 6 to
control air flow to the flow channel 4 of the pressure valve 1 and to prevent
solid pieces from entering the pressure valve 1. Inside the pressure valve 1,
closing blades 6 are installed on axles 9 that extend parallel and at a distance
from each other across the flow channel 4. One axle 9 may have one or more
closing blades 6 next to each other, and in one embodiment of the pressure
valve 1 there may be two or more adjacent axles 9. The axles 9 are mounted
rotatably or with bearings on the body 2 in such a manner that they are
capable of turning relative to the body 2. The closing blades 6 are preferably
plate-like pieces that are turnable between an open position, in which flow is
allowed through the pressure valve 1, and a closed position, in which flow is
prevented through the pressure valve 1. In their open position the closing
blades 6 are essentially parallel to the flow channel 4 and/or flow direction A,
or alternatively at an angle to the flow channel 4 or flow direction A of the
pressure valve 1, and thus allow flow through the pressure valve 1. In the open
position, closing blades 6 mounted on adjacent axles 9 have a clearance
between them, through which flow is allowed. In their open position, the closing
blades 6 are preferably set as parallel as possible to the flow channel 4 and/or
flow direction A so that the flow resistance caused by the closing blades 6 in
the pressure valve 1 is as small as possible. In their closed position, the
closing blades 6 are turned essentially transverse to the flow channel 4 and/or
flow direction A of the pressure valve 1 in such a manner that they essentially
close the flow channel and essentially prevent flow through the pressure valve
1. In their closed position, the closing blades 6 are preferably perpendicular to
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the longitudinal direction of the flow channel 4 and/or the flow direction A,
whereby they effectively close the pressure valve 1. The closing blades 6 are
turned from the open position to the closed position by turning the axles 9 in
such a manner that the closing blades 6 turn downward to a transverse
position to the flow direction A and flow channel 4. The closing blades 6 are
preferably dimensioned in such a manner that in the closed position, the
leading edge 8 of the closing blade 6 settles against the trailing edge 19 of the
closing blade 6 on the adjacent axle or in its immediate vicinity to seal the flow
channel 4. Correspondingly, in the closed position, the leading and trailing
edges 8, 19 of the closing blades 6 adjacent to the body 2 settle against the
body 2 or in its immediate vicinity.

Figure 2 shows that the pressure valve 1 further comprises a closing
blade adjustment mechanism 16 arranged to adjust alignment of the closing
blades 6 for changing flow through the pressure valve 1. The closing blade
adjustment mechanism 16 is arranged to change the position of the closing
blades 6 in the flow channel 4 for adjusting the ventilation through the pressure
valve 1. The axles 9 are connected to each other with the closing blade
adjustment mechanism 16 such that the closing blades 6 turn simultaneously
together. In the normal operating position, the closing blades 6 are in the open
position, in which the flowing medium is allowed to flow between the closing
blades 6 through the pressure valve 1 in flow direction A.

The pressure valve is also furnished with prestressing means 10,
12, 14 that prestress the closing blades 6 into the open position and trigger
them to turn to the closed position in response to a pressure increase in the
flow channel 4 of the pressure valve. The prestressing means 10, 12, 14 are
further operationally connected to the closing blade adjustment mechanism 16
for turning the axles 9 simultaneously and thus also for turning the closing
blades 6 simultaneously to the closed position. The prestressing means 10, 12,
14 comprise a spring 10 that, when the closing blades 6 are in the open
position and prestressed mode, is ready to trigger the pressure valve into the
closed mode by turning the closing blades 6 into the closed position. The
spring 10 is restrained in the prestressed mode through a cam wheel 14
connected operationally to the closing blade adjustment mechanism 16 and its
counterpart 12. Thus, when pressure exceeds the threshold value set by the
prestressing means 10, 12, 14, the cam wheel 14 turns and the spring 10 is
released from its prestressed mode, whereby it turns the closing blades 6 into
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the closed position. In other words the prestressing means 10, 12, 14 comprise
a spring 10 for prestressing the closing blades 6 into the open position and for
triggering them to turn into the closed position in response to a pressure
increase in the flow channel 4 of the pressure valve. The closing blade
adjustment mechanism 16, axles 9, closing blades 6, and prestressing means
10, 12, 14 are designed and implemented in such a manner that when the
pressure valve is triggered and the closing blades 6 turn into the closed
position, the closing blades 6 also lock into this closed position. Thus, the
pressure valve is preferably furnished with a manual opening mechanism, by
means of which the closing blades 6 may, when necessary, be turned
manually back into the open position, whereby the prestressing means 10, 12,
14 also prestress for a re-closing of the pressure valve. An angle of the closing
blades 6 relative to the flow channel 4 can be adjusted through the closing
blade adjustment mechanism 16 by changing the position of the closing blade
adjustment mechanism 16. Change in the position of the closing blade
adjustment mechanism 16 changes the alignment of the closing blades 6
arranged in the axles 9. The alignment of the closing blades 6 can be changed
for reducing the flow through the flow channel 4 such that the closing blades 6
are turned so that the leading edge 8 of the closing blade 6 faces more toward
the bottom of the flow channel 4. In other words, the closing blade 6 is turned
such that the leading edge 8 is arranged to be closer to the trailing edge 19 of
the closing blade 6 on the adjacent axle 9 or closer to the bottom of the flow
channel 4. The closing blade adjustment mechanism 16 can also change the
alignment of the closing blades 6 to reverse direction such that the flow
through the flow channel 4 is enhanced in which case the leading edge 8 of
the closing blade 6 is turned away from the trailing edge 19 of the closing
blade 6 on the adjacent axle 9 or from the bottom of the flow channel 4.

Figure 2 shows also a prestressing means adjustment mechanism
18 which is arranged to change stress of the prestressing means 10, 12, 14 for
adjusting triggering sensitivity. When the closing blades 6 are in the open
position, they are preferably set essentially parallel or nearly parallel to flow
direction A and/or the flow channel 4, whereby they create as small flow
resistance as possible during the open mode of the pressure valve 1.
However, this also means that the surface area of the closing blades 6 that
meets or receives the pressure or flow through the pressure valve 1 in the
direction of the flow channel 4 or in flow direction A becomes smaller.
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Conventionally, this is the reason why the closing blades 6 could not be set
essentially parallel to the flow channel 4 and/or flow direction A in the open
position, because the position of the closing blades 6 define the threshold
pressure or threshold force that when meeting the closing blades 6 makes the
prestressing means 10, 12, 14 trigger the turning of the closing blades 6 into
the closed position. Conventionally, the flow resistance could not therefore be
minimised by turning the closing blades 6 as close as possible to flow direction
A or the direction of the flow channel 4, but in the open position of the closing
blades their surfaces had to be partially against the flow through the pressure
valve so that they could receive a pressure load to trigger the pressure valve
into the closed position. The prestressing means adjustment mechanism 18 is
arranged to adjust the sensitivity of the prestressing means 10, 12, 14 such
that the prestressing means 10, 12, 14 can be arranged to trigger the closing
blade 6 to turn into the closed position in response to a pressure increase in
the flow channel 4 of the pressure valve 1 more easily, i.e. with a smaller
pressure increase in the flow channel 4 or the prestressing means adjustment
mechanism 18 can adjust the prestressing means 10, 12, 14 to trigger the
closing blades 6 to turn into closed position in response to a greater pressure
increase in the flow channel 4.

The closing blade adjustment mechanism 16 and the prestressing
means adjustment mechanism 18 can be together arranged to adjust the
triggering sensitivity relative to flow through the pressure valve 1 defined by the
alignment of the closing blades 6.

Figure 1 also shows an embodiment of the pressure valve 1 which
has a separate trigger 22 that is operationally connected to the prestressing
means 10, 12, 14 shown in figure 2. The trigger 22 is arranged to trigger the
turning of the closing blades 6 into the closed position under the effect of
pressure or a force or flow generated by pressure. In other word the separate
trigger 22 is operationally connected to the prestressing means 10, 12, 14 to
trigger the closing blades 6 to turn into the closed position in response to a
pressure increase in the flow channel 4 of the pressure valve 1. The trigger 22
preferably comprises a receiving member 20, for instance a plate-like part, for
receiving pressure or force or flow generated by pressure, which is arranged to
turn or move under the pressure or force or flow generated by pressure to
trigger the closing blades 6 to turn into the closed position. In other words, the
trigger 20, 22 is connected to the prestressing means 10, 12, 14 in such a
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manner that when encountering a load exceeding a threshold pressure,
threshold force, or threshold flow, the trigger 20, 22 releases the prestressing
means 10, 12, 14 that then turn the closing blades 6 into the closed position.

In a preferred embodiment of the invention the pressure valve 1 also
comprises a sand trap for removing sand from the air flow before reaching the
pressure valve 1.

It will be obvious to a person skilled in the art that, as the technology
advances, the inventive concept can be implemented in various ways. The
invention and its embodiments are not limited to the examples described
above but may vary within the scope of the claims.
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CLAIMS

1. A pressure valve (1) comprising:

a body (2) forming a flow channel (4) through the pressure valve (1);

closing blades (6) arranged to be turned between a closed position,
in which the closing blades (6) are essentially transverse to the flow channel
(4) of the pressure valve (1) essentially preventing flow through the pressure
valve (1), and an open position, in which the closing blades (6) are at an angle
to the flow channel (4) of the pressure valve (1) or essentially parallel to the
flow channel (4) allowing flow through the pressure valve (1); and

prestressing means (10, 12, 14) for prestressing the closing blades
(6) into the open position and for triggering them to turn into the closed position
in response to a pressure increase in the flow channel (4) of the pressure valve
(1), the prestressing means (10, 12, 14) are operationally connected to the
closing blades (6) for turning the closing blades (6) into the closed position in
response to a trigger from the pressure increase in the flow channel (4);

the pressure valve (1) further comprising a closing blade adjustment
mechanism (16) arranged to adjust alignment of the closing blades (6) for
changing flow through the pressure valve (1); and

a prestressing means adjustment mechanism (18) arranged to
change stress of the prestressing means (10, 12, 14) for adjusting triggering
sensitivity;

the closing blade adjustment mechanism (16) and the prestressing
means adjustment mechanism (18) being together arranged to adjust the
triggering sensitivity relative to flow through the pressure valve (1) defined by
the alignment of the closing blades (6).

2. A pressure valve (1) according to claim 1, characterized
in that the closing blade adjustment mechanism (16) and the prestressing
means adjustment mechanism (18) can be operated independently.

3. A pressure valve (1) according to clam 1 or 2,
characterized in that the pressure valve (1) also comprises a
protecting screen (24) installed upstream of the closing blades (6) to control air
flow to the flow channel (4) of the pressure valve (1) and to prevent solid
pieces from entering the pressure valve (1).
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4. A pressure valve (1) according to any previous claim,
characterized inthatthe pressure valve (1) also comprises a sand trap
for removing sand from the air flow before reaching the pressure valve (1).

5. A pressure valve (1) according to any previous claim,
characterized in that the pressure valve (1) further comprising a
separate trigger (20, 22) operationally connected to the prestressing means
(10, 12, 14) to trigger the closing blades (6) to turn into the closed position in
response to a pressure increase in the flow channel (4) of the pressure valve
(1).

6. A pressure valve (1) according to any previous claim,
characterized in that the prestressing means (10, 12, 14) comprise a
spring (10) for prestressing the closing blades (6) into the open position and for
triggering them to turn into the closed position in response to a pressure
increase in the flow channel (4) of the pressure valve.

7. Method of adjusting a pressure valve (1), the pressure valve (1)
comprising:

a body (2) forming a flow channel (4) through the pressure valve (1);

closing blades (6) arranged to be turned between a closed position,
in which the closing blades (6) are essentially transverse to the flow channel
(4) of the pressure valve (1) essentially preventing flow through the pressure
valve (1), and an open position, in which the closing blades (6) are at an angle
to the flow channel (4) of the pressure valve (1) or essentially parallel to the
flow channel (4) allowing flow through the pressure valve (1); and

prestressing means (10, 12, 14) for prestressing the closing blades
(6) into the open position and for triggering them to turn into the closed position
in response to a pressure increase in the flow channel (4) of the pressure valve
(1), the prestressing means (10, 12, 14) are operationally connected to the
closing blades (6) for turning the closing blades (6) into the closed position in
response to a trigger from the pressure increase in the flow channel (4);

the pressure valve (1) further comprising a closing blade adjustment
mechanism arranged to adjust alignment of the closing blades (6) for changing
flow through the pressure valve (1); and

a prestressing means adjustment mechanism arranged to change
stress of the prestressing means (10, 12, 14) for adjusting triggering sensitivity;

the closing blade adjustment mechanism and the prestressing
means adjustment mechanism being together arranged to adjust the triggering
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sensitivity relative to flow through the pressure valve (1) defined by the
alignment of the closing blades (6);

the method comprises the step of:

adjusting the alignment of the closing blades (6) for changing the
flow through the pressure valve (1).

8. Method according to claim 7, characterized in that the
method further comprises the step of:

adjusting the prestressing means (10, 12, 14) for changing the
response for triggering the closing blades (6) to turn into the closed position.

9. Method according to claim 8, characterized in that the
step of adjusting the blade angle (a) and the step of adjusting the prestressing
means (10, 12, 14) are carried out independently.

10. Method according to claim 8, characterized in that the
step of adjusting the blade angle (a) and the step of adjusting the prestressing
means (10, 12, 14) are carried out simultaneously.
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