DRAINING ARRANGEMENT OF A PROPULSION UNIT

Field of the invention

The invention relates to a draining arrangement of a propulsion unit as defined in the
preamble of independent claim 1.

A problem with pneumatically operated drainage arrangements such as with vacuum
pumps is their maximum theoretical suction height capacity, that as sea level is about 10,33 m.
This means that if the suction height is around 7 meters, the suction capacity (liters per minute)
will be very low. This causes problems when draining bottom sections of large propulsion unit for
marine vessels, where the height of the shell structure of the propulsion unit can exceed 8 meters,
which means that there is a need to lift liquid from the bottom section of the shell structure of the
propulsion unit over 8 meters if the liquid from the bottom section of the shell structure of the
propulsion unit is to be moved out of the propulsion unit and to be moved into a place within the

hull of the marine vessel

Objective of the invention
The object of the invention is to provide a drainage arrangement that solves the above-

identified problem.

Short description of the invention

The drainage arrangement is characterized by the definitions of independent claim 1.

Preferred embodiments of the drainage arrangement are defined in the dependent claims.

The invention is based on providing within the shell structure of the propulsion unit an
intermediate tank that enables to perform the drainage of the propulsion unit in two steps. In a first
step, liquid is sucked from a bottom section of the shell structure of the propulsion unit into the
intermediate tank that is provided within the shell structure of the propulsion unit. This means that
the suction height can be low and that the suction capacity will be high. In a second step, liquid
that has been sucked into the intermediate tank is pressed from the intermediate tank out of the

propulsion unit to a collector arrangement provided within the hull of the marine vessel.

List of figures

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

Figure 1 shows a first embodiment of the drainage arrangement,

Figure 2 shows a second embodiment of the drainage arrangement, and

Figure 3 shows a third embodiment of the drainage arrangement.



Detailed description of the invention

Next the draining arrangement of a propulsion unit 1 such as an azimuthing propulsion unit
of'a marine vessel 2 and some embodiments and variants of the will be described in greater detail.

The propulsion unit 1 comprises a shell structure 3 mounted below a hull 4 of the marine
vessel such that the shell structure 3 is at least partly immersed in water, when the marine vessel 2
floats in water.

The shell structure 3 limiting at least one bottom section 5 configured to receive liquids
formed within the shell structure 3 and/or liquids entering the shell structure 3 from the outside of
the shell structure 3.

The draining arrangement comprises a pneumatically operated drainage arrangement 6 in
fluid connection with said at least one bottom section 5.

The pneumatically operated drainage arrangement 6 is configured to at least partly drain
said at least one bottom section 5 and to transfer liquid from said at least one bottom section 5 to
a collector arrangement 7 , preferably into a collector tank 17 of a collector arrangement 7,
provided within the hull 4 of the marine vessel 2.

The pneumatically operated drainage arrangement 6 comprises an intermediate tank 8
within the shell structure 3 of the propulsion unit 1.

The intermediate tank 8 is located at a vertical level that is above said at least one bottom
section 5.

The pneumatically operated drainage arrangement 6 comprises a pressurizing arrangement
9 functionally connected to the intermediate tank 8 and configured to selectively provide a vacuum
in the intermediate tank 8 or an excess pressure in the intermediate tank 8.

The pneumatically operated drainage arrangement 6 comprises a first liquid line 10 that is
provided between the intermediate tank 8 and said at least one bottom section 5 of the shell
structure 3 of the propulsion unit 1.

The first liquid line 10 is provided with a first check valve 11 configured to prevent liquid
to flow from the intermediate tank 8 to said at least one bottom section 5 and configured to allow
liquid to flow from said at least one bottom section 5 to the intermediate tank 8.

The pneumatically operated drainage arrangement 6 comprises a second liquid line 12 that
is provided between the intermediate tank 8 and the collector arrangement 7 within the hull 4 of
the marine vessel 2. The second liquid line 12 extends preferably, but not necessarily, as illustrated
in the figures, between the bottom of the intermediate tank 8 and the collector arrangement 7 within
the hull 4 of the marine vessel 2 so as to ensure better draining of the intermediate tank 8.

The second liquid line 12 is provided with a second check valve 13 configured to prevent
liquid to flow from the collector arrangement 7 provided within the hull 4 of the marine vessel 2
to the intermediate tank 8 and configured to allow liquid to flow from intermediate tank 8 to

collector arrangement 7 provided within the hull 4 of the marine vessel 2.



Said at least one bottom section 5 is preferably, but not necessarily, located at a vertical
level below the propeller shaft 31.

The intermediate tank 8 within the shell structure 3 can be located at a vertical level above
or below the propeller shaft 31 or at the vertical level of the propeller shaft 31.

The pressurizing arrangement 9 comprises preferably, but not necessarily, a pneumatic
circuit 14 that is in fluid connection with a pneumatic system 15 provided within the hull 4 of the
marine vessel 2 and that is in fluid connection with the intermediate tank 8. The pneumatic circuit
14 is configured to operate in a vacuum mode that applies a vacuum to the intermediate tank 8 so
as to effect sucking of liquid from said at least one bottom section 5 of the shell structure 3 of the
propulsion unit 1 in the first liquid line 10 into the intermediate tank 8 within the shell structure 3
of the propulsion unit 1, and in a pressure mode that applies a pressure to the intermediate tank 8
so as to effect pressing of liquid from the intermediate tank 8 into the second liquid line 12 and in
the second liquid line 12 into the collector arrangement 7 provided within the hull 4 of the marine
vessel 2.

If the pressurizing arrangement 9 comprises a pneumatic circuit 14 connected and operable
as presented, the pneumatic circuit 14 comprises in some embodiments of the drainage
arrangement an aspirator pump 16 or a vacuum ejector or the like that is driven by the pneumatic
system 15 provided within the hull 4 of the marine vessel 2 and that is by a first gas line 25 in fluid
connection with the intermediate tank 8 within the shell structure 3 of the propulsion unit 1. In
such embodiments of the drainage arrangement, the pneumatic circuit 14 comprises a valve
arrangement 26 for selectively (i) feeding pressurized gas from the pneumatic system 15 provided
within the hull 4 of the marine vessel 2 in a second gas line 27 to the aspirator pump 16 so as to
operate the pneumatic circuit 14 in the vacuum mode and so as to provide a vacuum in the first
gas line 25 and in the intermediate tank 8 and in the first liquid line 10 so as to effect sucking of
liquid from said at least one bottom section 5 of the shell structure 3 of the propulsion unit 1 in the
first liquid line 10 into the intermediate tank 8 within the shell structure 3 of the propulsion unit 1,
or (i1) feeding pressurized gas from the pneumatic system 15 provided within the hull 4 of the
marine vessel 2 in a third gas line 28 to the intermediate tank 8 within the shell structure 3 so as to
operate the pneumatic circuit 14 in the pressure mode so as to effect pressing of liquid from the
intermediate tank 8 into the second liquid line 12 and in the second liquid line 12 into the collector
arrangement 7 provided within the hull 4 of the marine vessel 2. In such embodiments of the
drainage arrangement, the by the valve arrangement is functionally connected to a valve control
means 29 configured to switch the pneumatic circuit between the vacuum mode and the pressure
mode.

If the pressurizing arrangement 9 comprises a pneumatic circuit 14 connected and operable
as presented and pneumatic circuit 14 comprises a first gas line 25 as presented, the collector
arrangement 7 provided within the hull 4 of the marine vessel 2 comprises in some embodiments

of the drainage arrangement a collector tank 17 that forms a part of the first gas line 25 of the



pneumatic circuit 14 so that the collector tank 17 of the collector arrangement 7 provided within
the hull 4 of the marine vessel 2 is in the first gas line 25 of the pneumatic circuit 14 arranged
between the aspirator pump 16 and the intermediate tank 8 within the shell structure 3.

If the pneumatic circuit 14 of the draining arrangement comprises a first gas line 25, a
second gas line 27, and a third gas line 28 as presented and if the collector tank 17 forms a part of
the first gas line 25 of the pneumatic circuit 14 as presented, the third gas line 28 of the pneumatic
circuit 14 can, as illustrated in figure 2, at a connection point 30 between the collector tank 17 of
the collector arrangement 7 and the intermediate tank 8 provided within the shell structure 3 be in
fluid connection with the first gas line 25 of the pneumatic circuit 14 so that the first gas line 25
and the third gas line 28 between the connection point 30 and the intermediate tank 8 within the
shell structure 3 have common piping. In such embodiments, a third valve 20 is provided in the
first gas line 25 of the pneumatic circuit 14 between the collector tank 17 of the collector
arrangement 7 provided within the hull 4 of the marine vessel 2 and the connection point 30, and
the third valve 20 is functionally connected to the valve control means 29 configured to switch the
pneumatic circuit 14 between the vacuum mode and the pressure mode. The valve control means
29 is configured to open the third valve 20 when operating the pneumatic circuit 14 in the vacuum
mode so as to allow a vacuum to form in the first gas line 25 and in the intermediate tank 8. The
valve control means 29 is configured to close the third valve 20 when operating the pneumatic
circuit 14 in the pressure mode so as to prevent pressurized fluid to enter the collector tank 17 of
the collector arrangement 7 from the third gas line 28 of the pneumatic circuit 14.

If the pressurizing arrangement 9 comprises a pneumatic circuit 14 connected and operable
as presented and if the pneumatic circuit 14 of the draining arrangement comprises a first gas line
25, a second gas line 27, and a third gas line 28 as presented, the by the valve arrangement 26 can,
as illustrated in figure 2, comprise a first valve 18 in the second gas line 27 of the pneumatic circuit
14 between the pneumatic system 15 provided within the hull 4 of the marine vessel 2 and the
aspirator pump 16, and the valve arrangement 26 can comprise a fourth valve 21 in the third gas
line 28 of the pneumatic circuit 14 between the pneumatic system 15 provided within the hull 4 of
the marine vessel 2 and the intermediate tank 8 within the shell structure 3, and the first valve 18
and the fourth valve 21 can be functionally connected to the valve control means 29 configured to
switch the pneumatic circuit 14 between the vacuum mode and the pressure mode. The valve
control means 29 can be configured to switch the vacuum mode on by closing the fourth valve 21
and by opening the first valve 18 in the second gas line 27 to feed pressurized fluid from the
pneumatic system 15 provided within the hull 4 of the marine vessel 2 to the aspirator pump 16 to
create a vacuum in the collector tank 17 of the collector arrangement 7 provided within the hull 4
of the marine vessel 2 and to create a vacuum in the first gas line 25 and to create a vacuum in the
intermediate tank 8 within the shell structure 3 so as to effect suctioning of liquid from said at least
one bottom section 5 to the intermediate tank 8 in the first liquid line 10. The valve control means

29 can being configured to switch the pressure mode on by closing the first valve 18 in the second



gas line 27 and by opening the fourth valve 21 in the third gas line 28 to feed pressurized fluid
from the pneumatic system 15 provided within the hull 4 of the marine vessel 2 in the third gas
line 28 and in the first gas line 25 to the intermediate tank 8 within the shell structure 3 so as to
effect pressing of liquid from the intermediate tank 8 within the shell structure 3 at least one bottom
section 5 to the collector tank 17 of the collector arrangement 7 provided within the hull 4 of the
marine vessel 2 in the second liquid line 12.

If the pneumatic circuit 14 of the draining arrangement comprises a first gas line 25, a
second gas line 27, and a third gas line 28 as presented and if the collector tank 17 forms a part of
the first gas line 25 of the pneumatic circuit 14 as presented, the pneumatic circuit 14 can comprise
a second valve 19 in the pneumatic circuit 14 between the aspirator pump 16 and the collector tank
17 of the collector arrangement 7 provided within the hull 4 of the marine vessel 2, wherein the
valve control means 29 being, when switching on the vacuum mode, configured to open the second
valve 19, and wherein the valve control means 29 being, when switching on the pressure mode,
configured to close the second valve 19.

If the pressurizing arrangement 9 comprises a pneumatic circuit 14 connected and operable
as presented, a pressure regulating valve 22 can be provided in the pneumatic circuit 14 between
the pneumatic system 15 provided within the hull 4 of the marine vessel 2 and the intermediate
tank 8 within the shell structure 3.

If the pressurizing arrangement 9 comprises a pneumatic circuit 14 connected and operable
as presented, a fifth valve 23 can be provided in the second liquid line 12, wherein by the valve
control means 29 being, when switching on the vacuum mode, configured to close the fifth valve
23, and wherein the valve control means 29 being, when switching on the pressure mode,
configured to open the fifth valve 23.

If the collector arrangement 7 provided within the hull 4 of the marine vessel 2 comprises
a collector tank 17, the collector tank 17 can be provided with a check valve 24 configured to
regulate the pressure inside the collector tank 17.

The pneumatically operated draining arrangement of the embodiment of the draining
arrangement illustrate in figure 3 comprises in addition to an intermediate tank 8 an auxiliary
intermediate tank 8 that is arranged within the shell structure 3 and that is located at a vertical
level that is above another bottom section 5°, which is limited by the shell structure 3 and which
is configured to receive liquids formed within the shell structure 3 and/or liquids entering the shell
structure 3 from the outside of the shell structure 3. In figure 3, the intermediate tank 8 is arranged
at a non-drive end of the propulsion unit 1 and the auxiliary intermediate tank 8’ is arranged at a
drive end of the propulsion unit 1. In the embodiment illustrated in figure 3, the pressurizing
arrangement 9 is additionally functionally connected to the auxiliary intermediate tank 8’ so that
the pressurizing arrangement 9 is configured to selectively provide a vacuum in the auxiliary
intermediate tank 8’ or an excess pressure in the auxiliary intermediate tank 8’. In the embodiment

illustrated in figure 3, an auxiliary first liquid line 10’ is provided between the auxiliary



intermediate tank 8’ and said another bottom section 5’ and an auxiliary first check valve 11’
configured to prevent liquid from flowing from the auxiliary intermediate tank 8’ to said another
bottom section 5’ and configured to allow liquid to flow from said another bottom section 5’to the
auxiliary intermediate tank 8’ is provided in the auxiliary first liquid line 10°. In the embodiment
illustrated in figure 3, an auxiliary second liquid line 12’ is provided between the auxiliary
intermediate tank 8’ and the second liquid line 12 and an auxiliary second check valve 13’
configured to prevent liquid from flowing from the second liquid line 12 to the auxiliary
intermediate tank 8’ and configured to allow liquid to flow from the auxiliary intermediate tank
8’to the second liquid line 12 is provided in the auxiliary first liquid line 10°. The auxiliary second
liquid line 12’ extends preferably, but not necessarily, as illustrated in the figures, between the
bottom of the auxiliary intermediate tank 8” and the collector arrangement 7 within the hull 4 of
the marine vessel 2 so as to ensure better draining of the auxiliary intermediate tank 8’. In the
embodiment illustrated in figure 3, an auxiliary third gas line 28’ is provided between the third gas
line 28 and the auxiliary intermediate tank 8’ so as to in the pressure mode enable feeding of
pressurized gas from the pneumatic system 15 provided within the hull 4 of the marine vessel 2
via the third gas line 28 to the auxiliary third gas line 28’ and in the auxiliary third gas line 28’ to
the auxiliary intermediate tank 8’. An auxiliary fourth valve 21’ provided in the auxiliary third gas
line 28’ and the auxiliary fourth valve 21’ is functionally connected to the valve control means 29
configured to switch the pneumatic circuit 14 between the vacuum mode and the pressure mode.
In the embodiment illustrated in figure 3, the auxiliary third gas line 28’ of the pneumatic circuit
14 is at an auxiliary connection point 30” between the collector tank 17 of the collector arrangement
7 and the auxiliary intermediate tank 8’ within the shell structure 3 in fluid connection with the
auxiliary first gas line 25’ of the pneumatic circuit 14 so that the auxiliary first gas line 25 and the
auxiliary third gas line 28’ between the auxiliary connection point 30’ and the auxiliary
intermediate tank 8’ within the shell structure 3 have common piping. In the embodiment
illustrated in figure 3, an auxiliary third valve 20’ is provided in the auxiliary first gas line 25’
between the auxiliary connection point 30° the collector tank 17 of the collector arrangement 7
provided within the hull 4 of the marine vessel. The auxiliary third valve 20’ is functionally
connected to the valve control means 29 configured to switch the pneumatic circuit 14 between
the vacuum mode and the pressure mode. The valve control means 29 is configured to open the
auxiliary third valve 20° when operating the pneumatic circuit 14 in the vacuum mode for the
auxiliary intermediate tank 8’so as to allow a vacuum to form in the auxiliary first gas line 25 and
in the auxiliary intermediate tank 8’. The valve control means 29 is configured to close the
auxiliary third valve 20’ when operating the pneumatic circuit 14 in the pressure mode for the
auxiliary intermediate tank 8’so as to prevent pressurized fluid to enter the collector tank 17 of the
collector arrangement 7 from the auxiliary third gas line 28’ of the pneumatic circuit 14.

In the embodiment illustrated in figure 3, the valve control means 29 can be configured to

switch the vacuum mode for the intermediate tank 8 on by closing the fourth valve 21 in the third



gas line 28 and by closing the auxiliary fourth valve 21’ in the auxiliary third gas line 28” and by
opening the third valve 20 in the first gas line 25 and by opening the first valve 18 in the second
gas line 27 to feed pressurized fluid from the pneumatic system 15 provided within the hull 4 of
the marine vessel 2 to the aspirator pump 16 to create a vacuum in the collector tank 17 of the
collector arrangement 7 provided within the hull 4 of the marine vessel 2 and to create a vacuum
in the first gas line 25 and to create a vacuum in the intermediate tank 8 within the shell structure
3 so as to effect suctioning of liquid from the bottom section 5 to the intermediate tank 8§ in the
first liquid line 10.

In the embodiment illustrated in figure 3, the valve control means 29 can be configured to
switch the vacuum mode for the auxiliary intermediate tank 8’ on by closing the fourth valve 21
in the third gas line 28 and by closing the auxiliary fourth valve 21’ in the auxiliary third gas line
28’ and by opening the auxiliary third valve 20’ in the auxiliary first gas line 25” and by opening
the first valve 18 in the second gas line 27 to feed pressurized fluid from the pneumatic system 15
provided within the hull 4 of the marine vessel 2 to the aspirator pump 16 to create a vacuum in
the collector tank 17 of the collector arrangement 7 provided within the hull 4 of the marine vessel
2 and to create a vacuum in the auxiliary first gas line 25’and to create a vacuum in the auxiliary
intermediate tank 8 within the shell structure 3 so as to effect suctioning of liquid from said
another bottom section 5’ to the auxiliary intermediate tank 8’ in the auxiliary first liquid line 10°.

In the embodiment illustrated in figure 3, the valve control means 29 can being configured
to switch the pressure mode for the intermediate tank 8 on by closing the first valve 18 in the
second gas line 27 and by closing the third valve 20 in the first gas line 25 and by opening the
fourth valve 21 in the third gas line 28 to feed pressurized fluid from the pneumatic system 15
provided within the hull 4 of the marine vessel 2 in the third gas line 28 and in the first gas line 25
to the intermediate tank 8 within the shell structure 3 so as to effect pressing of liquid from the
intermediate tank 8 within the shell structure 3 the bottom section 5 to the collector tank 17 of the
collector arrangement 7 provided within the hull 4 of the marine vessel 2 in the second liquid line
12.

In the embodiment illustrated in figure 3, the valve control means 29 can being configured
to switch the pressure mode for the auxiliary intermediate tank 8’ on by closing the first valve 18
in the second gas line 27 and by closing the auxiliary third valve 20’ in the auxiliary first gas line
25’ and by opening the auxiliary fourth valve 21’ in the auxiliary third gas line 28’ to feed
pressurized fluid from the pneumatic system 15 provided within the hull 4 of the marine vessel 2
in the auxiliary third gas line 28’ and in the auxiliary first gas line 25’ to the auxiliary intermediate
tank 8 within the shell structure 3 so as to effect pressing of liquid from the auxiliary intermediate
tank 8 within the shell structure 3 at said another bottom section 5’ to the collector tank 17 of the
collector arrangement 7 provided within the hull 4 of the marine vessel 2 in the auxiliary second
liquid line 12’ and in the second liquid line 12.

It is apparent to a person skilled in the art that as technology advanced, 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.



Claims

1. A draining arrangement of a propulsion unit (1) such as an azimuthing propulsion unit of
a marine vessel (2), the propulsion unit (1) comprising a shell structure (3) mounted below a hull
(4) of the marine vessel (2) such that the shell structure (3) is at least partly immersed in water,
when the marine vessel (2) floats in water,

wherein the shell structure (3) limiting at least one bottom section (5) configured to receive
liquids formed within the shell structure (3) and/or liquids entering the shell structure (3) from the
outside of the shell structure (3), and

wherein the draining arrangement comprising a pneumatically operated drainage
arrangement (6) in fluid connection with said at least one bottom section (5), wherein the
pneumatically operated drainage arrangement (6) is configured to at least partly drain said at least
one bottom section (5) and to transfer liquid from said at least one bottom section (5) to a collector
arrangement (7) provided within the hull (4) of the marine vessel (2),

characterized

by the pneumatically operated drainage arrangement (6) comprises

an intermediate tank (8) within the shell structure (3), wherein the intermediate tank (8) is
located at a vertical level that is above said at least one bottom section (5),

a pressurizing arrangement (9) functionally connected to the intermediate tank (8) and
configured to selectively provide a vacuum in the intermediate tank (8) or an excess pressure in
the intermediate tank (8),

a first liquid line (10) that is provided between the intermediate tank (8) and said at least
one bottom section (5), wherein the first liquid line (10) is provided with a first check valve (11)
configured to prevent liquid to flow from the intermediate tank (8) to said at least one bottom
section (5) and configured to allow liquid to flow from said at least one bottom section (5) to the
intermediate tank (8), and

a second liquid line (12) that is provided between the intermediate tank (8) and the collector
arrangement (7) within the hull (4) of the marine vessel (2), wherein the second liquid line (12) is
provided with a second check valve (13) configured to prevent liquid to flow from the collector
arrangement (7) provided within the hull (4) of the marine vessel (2) to the intermediate tank (8)
and configured to allow liquid to flow from intermediate tank (8) to collector arrangement (7)

provided within the hull (4) of the marine vessel (2).

2. The draining arrangement according to claim 1, characterized

by said at least one bottom section (5) is located at a vertical level below the propeller shaft

31).
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3. The draining arrangement according to claim 1 or 2, characterized

by the pressurizing arrangement (9) comprising a pneumatic circuit (14) that is in fluid
connection with a pneumatic system (15) provided within the hull (4) of the marine vessel (2) and
that is in fluid connection with the intermediate tank (8), wherein the pneumatic circuit (14) is
configured to operate in a vacuum mode that applies a vacuum to the intermediate tank (8), and in

a pressure mode that applies a pressure to the intermediate tank (8).

4. The draining arrangement according to claim 3, characterized

by the pneumatic circuit (14) comprises an aspirator pump (16) that is driven by the
pneumatic system (15) provided within the hull (4) of the marine vessel (2) and that is by a first
gas line (25) in fluid connection with the intermediate tank (8) within the shell structure (3),

by the pneumatic circuit (14) comprises a valve arrangement (26) for selectively (i) feeding
pressurized gas from the pneumatic system (15) provided within the hull (4) of the marine vessel
(2) in a second gas line (27) to the aspirator pump (16) so as to operate the pneumatic circuit (14)
in the vacuum mode and so as to provide a vacuum in the first gas line (25), or (ii) feeding
pressurized gas from the pneumatic system (15) provided within the hull (4) of the marine vessel
(2) in a third gas line (28) to the intermediate tank (8) within the shell structure (3) so as to operate
the pneumatic circuit (14) in the pressure mode, and

by the valve arrangement (26) being functionally connected to a valve control means (29)

configured to switch the pneumatic circuit (14) between the vacuum mode and the pressure mode.

5. The draining arrangement according to claim 4, characterized

by a collector tank (17) of the collector arrangement (7) provided within the hull (4) of the
marine vessel (2) forming a part of the first gas line (25) of the pneumatic circuit (14), wherein the
collector tank (17) of the collector arrangement (7) provided within the hull (4) of the marine
vessel (2) being in the first gas line (25) of the pneumatic circuit (14) arranged between the

aspirator pump (16) and the intermediate tank (8) within the shell structure (3).

6. The draining arrangement according to claim 4 or 5, characterized

by the third gas line (28) of the pneumatic circuit (14) being at a connection point (30)
between the collector tank (17) of the collector arrangement (7) and the intermediate tank (8)
within the shell structure (3) in fluid connection with the first gas line (25) of the pneumatic circuit
(14) so that the first gas line (25) and the third gas line (28) between the connection point (30) and
the intermediate tank (8) within the shell structure (3) have common piping,

by a third valve (20) in the first gas line (25) of the pneumatic circuit (14) between the
collector tank (17) of the collector arrangement (7) provided within the hull (4) of the marine
vessel (2) and the connection point (30), and

by the third valve (20) being functionally connected to the valve control means (29)
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configured to switch the pneumatic circuit (14) between the vacuum mode and the pressure mode.

7. The draining arrangement according to any of the claims 4 to 6, characterized

by the valve arrangement (26) comprises a first valve (18) in the second gas line (27) of
the pneumatic circuit (14) between the pneumatic system (15) provided within the hull (4) of the
marine vessel (2) and the aspirator pump (16),

by the valve arrangement (26) comprises a fourth valve (21) in the third gas line (28) of
the pneumatic circuit (14) between the pneumatic system (15) provided within the hull (4) (4) of
the marine vessel (2) and the intermediate tank (8) within the shell structure (3), and

by the first valve (18) and the fourth valve (21) being functionally connected to the valve
control means (29) configured to switch the pneumatic circuit (14) between the vacuum mode and

the pressure mode.

8. The draining arrangement according to claim 7, characterized

by the valve control means (29) being configured to switch the vacuum mode on by closing
the fourth valve (21) and by opening the first valve (18) to feed pressurized fluid from the
pneumatic system (15) provided within the hull (4) of the marine vessel (2) to the aspirator pump
(16) to create a vacuum in the collector tank (17) of the collector arrangement (7) provided within
the hull (4) of the marine vessel (2) and in the intermediate tank (8) within the shell structure (3)
so as to effect suctioning of liquid from said at least one bottom section (5) to the intermediate
tank (8) the first liquid line (10).

9. The draining arrangement according to claim 7 or 8, characterized

by the valve control means (29) being configured to switch the pressure mode on by closing
the first valve (18) and by opening the fourth valve (21) to feed pressurized fluid from the
pneumatic system (15) provided within the hull (4) of the marine vessel (2) to the intermediate
tank (8) within the shell structure (3) so as to effect pressing of liquid from the intermediate tank
(8) within the shell structure (3) at least one bottom section (5) to the collector tank (17) of the
collector arrangement (7) provided within the hull (4) of the marine vessel (2) in the second liquid
line (12).

10. The draining arrangement according to any of the claims 4 to 9, characterized

by a second valve (19) in the pneumatic circuit (14) between the aspirator pump (16) and
the collector tank (17) of the collector arrangement (7) provided within the hull (4) of the marine
vessel (2), and

by the valve control means (29) being, when switching on the vacuum mode, configured
to open the second valve (19), and

by the valve control means (29) being, when switching on the pressure mode, configured
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to close the second valve (19).

11. The draining arrangement according to any of the claims 4 to 10, characterized

by a pressure regulating valve (22) in the pneumatic circuit (14) between the pneumatic
system (15) provided within the hull (4) of the marine vessel (2) and the intermediate tank (8)
within the shell structure (3).

12. The draining arrangement according to any of the claims 4 to 11, characterized

by a fifth valve (23) in the second liquid line (12),

by the valve control means (29) being, when switching on the vacuum mode, configured
to close the fifth valve (23), and

by the valve control means (29) being, when switching on the pressure mode, configured
to open the fifth valve (23).

13. The draining arrangement according to any of the claims 4 to 12, characterized

by the collector tank (17) of the collector arrangement (7) provided within the hull (4) of
the marine vessel (2) being provided with a check valve (24) configured to regulate the pressure
inside the collector tank (17).



