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BLAST VALVE

Field of the invention

The invention relates to a blast valve as defined in the preamble of independent claim 1.

The invention relates especially to blast valves designed for industrial use to protect
personnel and critical equipment against blast wave created by an explosion in an industrial facility
such as in an oil and/or gas platform or in an oil refinery.

Publication FI 124126 presents a blast valve.

One problem with the blast valve presented in publication FI 124126 is that if the size of
the blast valve is large such as if the blast valve comprises over six parallel rows of closure devices
each row comprising over ten closure devices, transportation of the blast valve to the mounting

site is a problem.

Objective of the invention

The object of the invention is to solve the above identified problem.

Short description of the invention
The blast valve of the invention is characterized by the definitions of independent claim 1.

Preferred embodiments of the blast valve are defined in the dependent claims.

List of figures

In the following the invention will described in more detail by referring to the figures, of
which

Figure 1 shows an embodiment of the blast valve,

Figure 2 shows the frame of the blast valve shown in figure 1,

Figure 3 is an explosion view of the frame shown in figure 2 showing the outer frame and
the inner frame separated from each other,

Figure 4 shows the inner frame of the frame shown in figure 2,

Figure 5 shows a frame section of the inner frame shown in figure 4,

Figure 6 shows the frame section shown in figure 5 in a state, where a row of closure
devices is arranged in the frame section,

Figure 7 shows one of a first vertical beam and second vertical beam of the frame section
shown in figure 5,

Figure 8 shows one of an upper horizontal beam and a lower horizontal beam of the frame
section shown in figure 5,

Figure 9 shows the outer frame of the frame shown in figure 2,

Figure 10 shows two outer vertical beams connected together of the outer frame shown in

figure 9,
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Figure 11 shows one of two outer upper horizontal beams connected together and two outer
lower horizontal beams connected together of the outer frame shown in figure 9,

Figure 12 shows one of a

Figure 13 shows a row of closure devices of the blast valve shown in figure 1,

Figure 14 the blast valve illustrated in figure 1, which blast valve comprises and can be
divided into two frame sections

Figure 15 shows a blast valve section,

Figure 16 shows a blast valve section.

Figure 17 shows the frame of the blast valve illustrated in figure 1, which frame comprises
and can be divided into two frame sections, and

Figure 18 shows the outer frame of the blast valve illustrated in figure 1, which outer frame

comprises and can be divided into two outer frame sections.

Detailed description of the invention

The figures show an embodiment of the blast valve.

The blast valve comprises a frame 1 having a first elongated side member 2, a second
elongated side member 3, an elongated bottom member 4, and an elongated top member 5.

The first elongated side member 2 and the second elongated side member 3 are parallel and
the elongated bottom member 4 and the elongated top member 5 are parallel.

Each of the first elongated side member 2, the second elongated side member 3, the
elongated bottom member 4 and the elongated top member 5 have two opposite first ends 6.

One of the opposite first ends 6 of the first elongated side member 2 is attached to one of
the opposite first ends 6 of the elongated bottom member 4 and the other of the opposite first ends
6 of the first elongated side member 2 is attached to one of the opposite first ends 6 of the elongated
bottom member 4.

One of opposite first ends 6 of the second elongated side member 3 is attached to one of
the opposite first ends 6 of the elongated bottom member 4 and the other of the opposite first ends
6 of the second elongated side member 3 is attached to one of the opposite first ends 6 of the
elongated bottom member 4.

A plurality of parallel rows of closure devices 7 arranged in the frame 1.

The number of closure devices in each parallel row of closure devices can for example be
between 2 and 20. The number of parallel rows of closure devices can for example be between 2
and 20.

The closure devices 7 are preferably, but not necessarily, closure devices 7 of the type as
presented in publication WO 2016/0135380 or in publication US 4,733,606.

The closure devices 7 are preferably, but not necessarily, attached to the frame 1 by means
of external fastening means 8.

The first elongated side member 2 is attached to the elongated bottom member 4 and to the
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elongated top member 5 by external fastening means 8, and the second elongated side member 3
is attached to the elongated bottom member 4 and to the elongated top member 5 by external
fastening means 8. This makes is possible to transport the frame 1 of the blast valve in pieces to
the site where the blast valve is mounted, which reduces the transportation costs and makes the
transportation easier.

The frame 1 of the blast valve comprises preferably, but not necessarily, as shown in figure
17, at least two frame sections 32 joined together by external fastening means 8 to form the frame
1, so that each frame section 32 comprising an elongated bottom member section 34 that forms a
part of the elongated bottom member 4 and an elongated top member section 35 that forms a part
of the elongated top member 5. In such case, one frame section 32 may comprise the first elongated
side member 2, and another frame section 32 may comprise the second elongated side member 3.
Dividing the frame 1 into such frame sections 32, facilitates manufacturing and transportation of
the blast valve to the site where the blast valve is to be mounted.

The frame 1 comprises preferably, but not necessarily, as shown in the figures and
especially in figure 3, an outer frame 9 and an inner frame 10. The inner frame 10 is preferably,
but not necessarily connected to the outer frame 9 by means of external fastening means 8.
Dividing the frame into an inner frame 9 and an outer frame 10 makes is possible to transport the
frame 1 of the blast valve in pieces to the site where the blast valve is mounted, which reduces the
transportation costs and makes the transportation easier.

If the frame 1 comprises an outer frame, the outer frame 9 can, as shown in figure 18
comprise at least two outer frame sections 33 joined together by external fastening means 8 to
form the outer frame 9, wherein each outer frame section 9 comprising an outer lower horizontal
beam 22 that forms a part of the elongated bottom member 4 of the frame 1 and of the outer frame
9 and an outer upper horizontal beam 21 that forms a part of the elongated top member 5 of the
frame 1 and of the outer frame 9. In such case one outer frame section 33 can comprise an outer
vertical beam 26 that forms a part of the first elongated side member 2 of the frame 1, and another
outer frame section 33 can comprise an outer vertical beam 26 that forms a part of the second
elongated side member 3 of the frame 1. Dividing the outer frame 9 into such outer frame sections
33, facilitates manufacturing and transportation of the blast valve to the site where the blast valve
is to be mounted.

In the embodiment shown in the figures, especially in figure 4, the inner frame 10 is formed
of a plurality of parallel frame sections 11 each having an opening 12 in which one row of closure
devices 7 of said plurality of parallel rows of closure devices 7 is arranged. The closure devices 7
are preferably, but not necessarily, attached to the frame sections 11 forming the inner frame 10
of the frame 1 by means of external fastening means 8. This facilitates transporting of the blast
valve to the mounting site, because the blast valve can be transported in pieces, and facilitates
mounting of the blast valve at the mounting site. Each frame section 11 comprising a first vertical

beam 13, a second vertical beam 14, an upper horizontal beam 15, and a lower horizontal beam
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16. The first vertical beam 13 and the second vertical beam 14 are parallel and the upper horizontal
beam 15 and the lower horizontal beam 16 are parallel. Each of the first vertical beam 13, the
second vertical beam 14, the upper horizontal beam 15, and the lower horizontal beam 16 is formed
of a U-beam each having two opposite second ends 30 and each having two flanges 18, a web 19
and a channel 20 between the two flanges 18 and the web 19. One of the opposite second ends 30
of the first vertical beam 13 is connected to a second end 30 of the upper horizontal beam 15 and
by the other of the opposite second ends 30 of the first vertical beam 13 is connected to a second
end 30 of the lower horizontal beam 16. The connection is preferably, but not necessarily, made
by external fastening means 8. One of the opposite second ends 30 of the second vertical beam 14
is connected to a second end 30 of the upper horizontal beam 15 and by the other of the opposite
second ends 30 of the second vertical beam 14 is connected to a second end 30 of the lower
horizontal beam 16. The connection is preferably, but not necessarily, made by external fastening
means 8. The adjacent parallel frame sections 11 of the inner frame 10 are arranged so that the
web 19 of the U-beam forming one of a first vertical beam 13 and a second vertical beam 14 is in
a parallel frame section 11 in contact with the web 19 of the U-beam forming one of a first vertical
beam 13 and a second vertical beam 14 in an adjacent frame section 11. The adjacent parallel
frame sections 11 of the inner frame 10 are preferably, but not necessarily, arranged so that the
web 19 of the U-beam forming one of a first vertical beam 13 and a second vertical beam 14 in a
parallel frame section 11 is in contact with the web 19 of the U-beam forming one of a first vertical
beam 13 and a second vertical beam 14 in an adjacent frame section 11 so that the U-beams of the
adjacent parallel frame sections 11 forms an I-beam. The adjacent frame sections 11 which are in
contact, are preferably, but not necessarily, connected together with external fastening means 8.
An advantage of forming the inner frame 10 of a plurality of parallel frame sections 11 is that by
using frame sections 11 of one kind i.e. frame sections 11 having standardized dimensions and
form, the blast valve can be made smaller by forming the inner frame 10 of a smaller amount of
parallel frame sections 11 and larger by forming the inner frame 10 of a larger amount of parallel
frame sections 11.

The blast valve comprises preferably, but not necessarily, as shown in the figures, at least
two blast valve sections 17 joined together to form the blast valve. In this embodiment, each blast
valve sections comprises at least two parallel frame section 11 of said plurality of parallel frame
sections 11. Provision of such blast valve sections 17 makes it possible to transport the blast valve
in assembled pieces to the site at which the blast valve is to be mounted. In this embodiment, each
of said at least two parallel frame sections 11 comprises an upper outer horizontal beam 21, which
that forms a part of the elongated top member 5 and the outer frame 9, and a lower outer horizontal
beam 22, which forms a part of the elongated bottom member 4 and outer frame 9. The length of
the upper outer horizontal beam 21 can be essentially the same as the lower outer horizontal beam
22 in each blast valve section 17. The upper outer horizontal beam 21 is connected to each of said

least two parallel frame sections 11 in one of said at least two blast valve sections 17, and the lower
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outer horizontal beam 22 is connected to each of said least two parallel frame sections 11 in one
of said at least two blast valve sections 17. Each blast valve section 17 having at least one
connection surface 23 formed in part by the web 19 of one of a first vertical beam 13 and a second
vertical beam 14 of a parallel frame section 11 in each blast valve section 17. The blast valve
sections 17 are joined together by mating the connection surfaces 23 of adjacent blast valve section
17 and by connecting adjacent blast valve sections 17 by external fastening means 8.

If the blast valve comprises a blast valve sections 17 as described earlier, the upper outer
horizontal beam 21, which forms a part of the elongated top member 5 and of the outer frame 9,
are preferably, but not necessarily, at the connection surface 23 of the blast valve section 17
provided with an upper connection flange 24, which forms a part of the connection surface 23 of
the blast valve section 17. The upper connection flange 24 is preferably, but not necessarily,
provided with apertures 29 for external fastening means 8. The upper outer horizontal beam 21 is
preferably, but not necessarily, formed of a u-beam having two flanges 18, a web 19, and a channel
20 between the two flanges 18 and the web 19, and the web 19 of the upper outer horizontal beam
21 is preferably, but not necessarily, in contact with the web 19 of the U-beam forming the upper
horizontal beam 15 in each frame section 11. Provision of such upper connection flanges 24 makes
the blast valve stronger.

If the blast valve comprises at least two blast valve sections 17 as described earlier, the
lower outer horizontal beams 22, which forms a part of the elongated bottom member 4 and of the
outer frame 9, are preferably, but not necessarily, at the connection surface 23 of the blast valve
section 17 provided with a lower connection flange 25, which forms a part of the connection
surface 23 of the blast valve section 17. The lower connection flange 25 is preferably, but not
necessarily, provided with apertures 29 for external fastening means 8. The lower outer horizontal
beam 22 is preferably, but not necessarily, formed of a u-beam having two flanges 18, a web 19,
and a channel 20 between the two flanges 18 and the web 19, and the web 19 of the lower outer
horizontal beam 22 is preferably, but not necessarily, in contact with the web 19 of the U-beam
forming the lower horizontal beam 16 in each frame section 11. Provision of such lower connection
flanges 25 makes the blast valve stronger.

If the blast valve comprises at least two blast valve sections 17 as described above, two
blast valve sections 17 of the blast valve are preferably, but not necessarily, provided with an outer
vertical beam 26 in contact with the web 19 of one of a first vertical beam 13 and a second vertical
beam 14 of a parallel frame section 11, wherein the outer vertical beam 26 forms a part of the outer
frame 9 and one of the first elongated side member 2 and the second elongated side member 3.
The outer vertical beam 26 is preferably but not necessarily, formed of u-beams having two flanges
18, a web 19, and a channel 20 between the two flanges 18 and the web 19. In such case, the web
19 of the outer vertical beam 26 is preferably, but not necessarily, in contact with the web 19 of
one of a first vertical beam 13 and a second vertical beam 14 of the parallel frame section 11 of

the blast valve section 17. The outer vertical beam 26 is preferably, but not necessarily, formed of
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at least two outer vertical beam sections 27 connected together by external fastening means 8.
Provision of such outer vertical beams 26 makes the blast valve stronger and facilitates mounting
of the blast valve.

If the blast valve comprises a plurality of frame sections 11 as described earlier, each first
vertical beam 13 and each second vertical beam 14 of each frame section 11 comprises preferably,
but not necessarily, reinforcements 28 in the channel 20 of the u-beam and connecting the two
flanges 18 and the web 19, and each first vertical beam 13 and each second vertical beam 14
comprises preferably, but not necessarily, reinforcements 28 at each second end 30 of the channel
20 of the u-beam. The reinforcements 28 at each second end 30 of the channel 20 of the u-beam
comprises preferably, but not necessarily, apertures 29 for external fastening means 8.

If the blast valve comprises a plurality of frame sections 11 as described earlier, each upper
horizontal beam 15 and each lower horizontal beam 16 of each frame section 11 comprises
preferably, but not necessarily, reinforcements 28 at each second end 30 of the channel 20 of the
u-beam. The reinforcements 28 at each second end 30 of the channel 20 of the u-beam comprises
preferably, but not necessarily, apertures 29 for external fastening means 8.

The external fastening means 8 comprises preferably, but not necessarily, bolts and nuts.

It is apparent to a person skilled in the art that as technology advances, the basic idea of
the invention can be implemented in various ways. The invention and its embodiments are

therefore not restricted to the above examples, but they may vary within the scope of the claims.
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Claims

1. A blast valve comprising

a frame (1) having a first elongated side member (2), a second elongated side member
(3), an elongated bottom member (4), and an elongated top member (5),

wherein the first elongated side member (2) and the second elongated side member (3)
are parallel and wherein the elongated bottom member (4) and the elongated top member (5) are
parallel,

wherein each of the first elongated side member (2), the second elongated side member,
(3) the elongated bottom member (4) and the elongated top member (5) have two opposite first
ends (6),

wherein one of opposite first ends (6) of the first elongated side member (2) is attached to
one of the opposite first ends (6) of the elongated bottom member (4) and the other of the
opposite first ends (6) of the first elongated side member (2) is attached to one of the opposite
first ends (6) of the elongated top member (54),

wherein one of opposite first ends (6) of the second elongated side member (3) is
attached to the other of the opposite first ends (6) of the elongated bottom member (4) and the
other of the opposite first end (6) of the second elongated side member (3) is attached to the
other of the opposite first ends (6) of the elongated top member (45),

wherein a plurality of parallel rows of closure devices (7) arranged in the frame (1),

characterized

by the first elongated side member (2) being attached to the elongated bottom member
(4) and to the elongated top member (5) by external fastening means (8),

by the second elongated side member (3) being attached to the elongated bottom member
(4) and to the elongated top member (5) by external fastening means (8),

by the frame (1) comprising an outer frame (9) and an inner frame (10),

by the inner frame (10) being connected to the outer frame (9) by means of external
fastening means (8),

by the outer frame (9) comprisingtwo outer frame sections (33) joined together by
external fastening means (8) to form the outer frame (9),

by each outer frame section (9) comprising an outer lower horizontal beam (22) that
forms a part of the elongated bottom member (4) of the frame (1) and an outer upper horizontal

beam (21) that forms a part of the elongated top member (5) of the frame,
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by one outer frame section (33) that comprises an outer vertical beam (26) that forms a
part of the first elongated side member (2) of the frame (1),

by another outer frame section (33) that comprises an outer vertical beam (26) that forms
a part of the second elongated side member (3) of the frame (1),

by the inner frame (10) being formed of a plurality of parallel frame sections (11) each
having an opening (12) in which one row of closure devices (7) of said plurality of parallel rows
of closure devices (7) is arranged,

by each frame section (11) comprising a first vertical beam (13), a second vertical beam
(14), an upper horizontal beam (15), and a lower horizontal beam (16),

by the first vertical beam (13) and the second vertical beam (14) are parallel,

by the upper horizontal beam (15) and the lower horizontal beam (16) are parallel,

by each of the first vertical beam (13), the second vertical beam (14), the upper horizontal
beam (15), and the lower horizontal beam (16) being formed of a U-beam each having two
opposite second ends (30) and each having two flanges (18), a web (19) and a channel (20)
between the two flanges (18) and the web (19),

by one of the opposite second ends (30) of the first vertical beam (13) being connected to
a second end (30) the upper horizontal beam (15) and by the other of the opposite second ends
(30) of the first vertical beam (13) being connected to a second end (30) of the lower horizontal
beam (16),

by one of the opposite second ends (30) of the second vertical beam (14) being connected
to a second end (30) of the upper horizontal beam (15) and by the other of the opposite second
ends (30) of the second vertical beam (14) being connected to a second end (30) of the lower
horizontal beam (16), and

by an adjacent parallel frame sections (11) of the inner frame (10) being arranged so that
the web (19) of the U-beam forming one of a first vertical beam (13) and a second vertical beam
(14) in a parallel frame section (11) is in contact with the web (19) of the U-beam forming one of

a first vertical beam (13) and a second vertical beam (14) in an adjacent frame section (11).

2. The blast valve according to claim 1, characterized

by the adjacent parallel frame sections (11) of the inner frame (10) being arranged so that
the web (19) of the U-beam forming one of the first vertical beam (13) and the second vertical
beam (14) in a parallel frame section (11) is in contact with the web (19) of the U-beam forming
one of the first vertical beam (13) and the second vertical beam (14) in an adjacent frame section

(11) so that the U-beams of the adjacent parallel frame sections (11) together forms an I-beam.
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3. The blast valve according to claim 1 or 2, characterized

by the blast valve comprising two blast valve sections (17) joined together to form the
blast valve,

by each of said two blast valve sections (17) comprising at least two parallel frame
sections (11) of said plurality of parallel frame sections (11),

by each of said at least two parallel frame sections (11) comprising an upper outer
horizontal beam (21), which that forms a part of the elongated top member (5) and of the outer
frame, (9) and a lower outer horizontal beam (22), which forms a part of the elongated bottom
member (4) and of the outer frame (9),

by the upper outer horizontal beam (21) being connected to each of said least two parallel
frame sections (11) in each of said two blast valve sections (17),

by the lower outer horizontal beam (22) being connected to each of said least two parallel
frame sections (11) in each of said two blast valve sections (17), and

by each of said two blast valve section (17) having at least one connection surface (23)
formed in part by the web (19) of one of the first vertical beam (13) and the second vertical beam
(14) of a parallel frame section (11) of the each of said blast valve sections (17), and

by said two blast valve sections (17) being joined together by mating the connection
surfaces (23) of said blast valve sections (17) and by connecting said two blast valve sections
(17) by external fastening means (8).

4. The blast valve according to claim 3, characterized

by the upper outer horizontal beam (21), which forms a part of the outer frame (9), being
at the connection surface (23) of each of said two blast valve sections (17) provided with an
upper connection flange (24), which forms a part of the connection surface (23) of each of said

two blast valve sections (17).

5. The blast valve according to claim 4, characterized
by the upper connection flange (24) being provided with apertures (29) for external

fastening means (8).

6. The blast valve according to any of the claims 3 to 5, characterized

by the upper outer horizontal beam (21) being formed of a u-beam having two flanges
(18), a web (19), and a channel (20) between the two flanges (18) and the web (19), and

by the web (19) of the upper outer horizontal beam (21) being in contact with the web

(19) of the U-beam forming the upper horizontal beam (15) in each frame section (11).

7. The blast valve according to any of the claims 3 to 6, characterized

by the lower outer horizontal beam (22), which forms a part of the outer frame (9), being

9
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at the connection surface (23) of each of said two blast valve sections (17) provided with a lower
connection flange (25), which forms a part of the connection surface (23) of each of said two

blast valve sections (17).

8. The blast valve according to claim 7, characterized
by the lower connection flange (25) being provided with apertures (29) for external

fastening means (8).

9. The blast valve according to any of the claims 3-8, characterized

by the lower outer horizontal beam (22) being formed of a u-beam having two flanges
(18), a web, and a channel (20) between the two flanges (18) and the web (19), and

by the web (19) of the lower outer horizontal beam (22) being in contact with the web
(19) of the U-beam forming the lower horizontal beam (16) in each frame section (11).

10. The blast valve according to any of the claims 3 to 9, characterized

by each of said two blast valve sections (17) of the blast valve being provided with an
outer vertical beam (26) in contact with the web (19) of one of the first vertical beam (13) and
the second vertical beam (14) of a parallel frame section (11), and

by the outer vertical beam (26) forms a part of the outer frame (9) and one of the first
elongated side member (2) and the second elongated side member (3).

11. The blast valve according to claim 10, characterized
by the outer vertical beam (26) being formed or u-beams having two flanges (18), a web
(19), and a channel (20) between the two flanges (18) and the web (19).

12. The blast valve according to claim 11, characterized

by the web (19) of the outer vertical beam (26) being in contact with the web (19) of one
of the first vertical beam (13) and the second vertical beam (14) of the parallel frame section (11)
of the blast valve section (17).

13. The blast valve according to any of the claims 10 to 12, characterized
by the outer vertical beam (26) being formed of at least two outer vertical beam sections

(27) connected together by external fastening means (8).

14. The blast valve according to any of the claims 1 to 13, characterized

by each first vertical beam (13) and each second vertical beam (14) of each frame section
(11) comprising reinforcements (28) in the channel (20) of the u-beam and connecting the two
flanges (18) and the web (19), and

10
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by each first vertical beam (13) and each second vertical beam (14) comprising
reinforcements (28) at each second end (30) of the channel (20) of the u-beam.
15. The blast valve according to claim 14, characterized

by the reinforcements (28) at each second end (30) of the channel (20) of the u-beam
comprising apertures (29) for external fastening means (8).

16. The blast valve according to any of the claims 1 to 15, characterized
by each upper horizontal beam (15) and each lower horizontal beam (16) of each frame
section (11) comprising reinforcements (28) at each second end (30) of the channel (20) of the u-

beam.

17. The blast valve according to claim 16, characterized
by the reinforcements (28) at each second end (30) of the channel (20) of the u-beam

comprising apertures (29) for external fastening means (8).

18. The blast valve according to any of the claims 1 to 17, characterized

by the frame (1) comprising at least two frame sections (32) joined together by external
fastening means (8) to form the frame (1), and

by each frame section (32) comprising an elongated bottom member section (34) that
forms a part of the elongated bottom member (4) and an elongated top member section (35) that
forms a part of the elongated top member (5).

19. The blast valve according to claim 18, characterized

by one frame section (32) that comprises the first elongated side member (2), and

by another frame section (32) that comprises the second elongated side member (3).

11



