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Description

TECHNICAL FIELD

[0001] The disclosure generally pertains to cooling by
means of a pumped fluid. In particular aspects, the dis-
closure relates to a primer pump assembly and a method
of cooling a marine vessel. The disclosure can e.g. be
applied to marine vessels such as powerboats, yachts
or sailboats. Although the disclosure may be described
with respect to a particular vessel, the disclosure is not
restricted to any particular vessel.

BACKGROUND

[0002] Marine vessels are typically provided with cool-
ing arrangements. For example, there may be propulsion
systems with combustions engines or electrically pow-
ered motors, including electric batteries for the latter,
which require cooling. There may also be other on-board
equipment such as computers, electric chargers and aux-
iliary batteries that require or benefit from cooling.
[0003] Cooling may in such applications, and also in
other applications, be accomplished by pumping a cool-
ing fluid through the marine vessel. Typically, this cooling
fluid is in turn cooled by seawater that is pumped through
a heat exchanger.

SUMMARY

[0004] According to a first aspect of the disclosure,
there is provided a pump assembly for a marine cooling
system, the pump assembly comprising a self-priming
pump, a check valve and a housing containing the self-
priming pump and the check valve.
[0005] The first aspect of the disclosure may seek to
solve the problem of insufficient cooling, in particular con-
nected to air being present in the cooling system. A tech-
nical benefit may include that the pump assembly may
initiate a cooling flow of seawater through the cooling
system even in case there is air present in the cooling
system. The pump assembly may be referred to as a
seawater pump assembly. The pump assembly may be
used to prime another pump of the cooling system. Since
the self-priming pump and the check valve are contained
in the same single housing, the pump assembly may be
compact, easy to assemble and install, cost-effective and
efficient as compared to a solution where the self-priming
pump and the check valve would be separate from one
another.
[0006] In some examples, the cooling system may, in
addition to the pump assembly, comprise another pump
that may be referred to as a main cooling pump or main
pump. The main cooling pump may not be a self-priming
pump. The main cooling pump may be a pump that is
more suitable for long-term operation as compared to the
pump assembly. The main cooling pump may generate
less noise as compared to the pump assembly. The main

cooling pump may be referred to as a main seawater
cooling pump.
[0007] The check valve may allow a passive flow to
pass through the pump assembly when the main cooling
pump is providing a cooling flow through the system, and
may facilitate the initiation of the flow of the self-priming
pump.
[0008] For example, the main cooling pump may be a
centrifugal pump. A centrifugal pump may be almost si-
lent during operation, and may therefore be particularly
advantageous for use with electric marine propulsion
systems, which are also silent. Electric marine propulsion
systems may benefit from the use of a silent main cooling
pump, as electric marine propulsion systems may not
generate noise that masks any noise generated by main
cooling pump. Again, the present pump assembly may
be used to prime the main cooling pump, which may be
a centrifugal pump.
[0009] In some examples, including in at least one pre-
ferred example, optionally the housing comprises a valve
housing portion containing the check valve and a pump
housing portion containing the self-priming pump, the
pump assembly being configured such that a passive
flow through the pump assembly may pass solely through
the valve housing portion. In other words, the valve hous-
ing portion and the pump housing portion are portions or
parts of the housing of the pump assembly. A passive
flow through the pump assembly may pass through the
valve housing portion but not through the pump housing
portion, which may reduce the flow resistance encoun-
tered by the passive flow.
[0010] In some examples, including in at least one pre-
ferred example, optionally the pump assembly comprises
a pump assembly inlet and a pump assembly outlet,
wherein a passive flow through the pump assembly may
enter through the pump assembly inlet, pass through the
valve housing portion and exit through the pump assem-
bly outlet. Thus, again a passive flow through the pump
assembly may pass solely through the valve housing por-
tion and not through the pump housing portion.
[0011] In some examples, including in at least one pre-
ferred example, optionally the check valve comprises a
movable valve member that is movable between a nom-
inal position, in which the valve member is positioned
when the flow through the pump assembly is a passive
flow through the check valve, and a priming position, in
which the valve member is positioned when the flow
through the pump assembly is a pumped flow caused by
the self-priming pump. Such a check valve may be reli-
able and cost-effective.
[0012] In some examples, including in at least one pre-
ferred example, optionally the pump assembly is config-
ured such that the pumped flow may pass through the
pump housing portion and through a section of the valve
housing portion that is downstream the movable valve
member. The pumped flow may first pass through the
pump housing portion and subsequently through a sec-
tion of the valve housing portion that is downstream the

1 2 



EP 4 446 592 A1

3

5

10

15

20

25

30

35

40

45

50

55

movable valve member. In more detail, the pumped flow
may first pass through a section of the valve housing
portion that is upstream the movable valve member, then
through the pump housing portion and subsequently
through a section of the valve housing portion that is
downstream the movable valve member. Thereby may
be provided an easy solution for the check valve to allow
the passive flow to pass through the pump assembly fa-
cilitate the initiation of the flow of the self-priming pump.
[0013] In some examples, including in at least one pre-
ferred example, optionally the pump assembly is essen-
tially T-shaped or L-shaped with the check valve ar-
ranged in the horizontal bar of the T or L and the self-
priming pump arranged in the vertical bar of the T or L,
the movable valve member being arranged where the
horizontal bar meets the vertical bar. Such a design may
involve low losses as the passive flow through the pump
assembly may pass along a straight flow path through
the pump assembly. The T-shaped or L-shaped design
and the positioning of the movable valve member may
result in a compact and cost-effective single-housing so-
lution.
[0014] In some examples, including in at least one pre-
ferred example, optionally the self-priming pump and the
check valve are fluidly arranged in parallel. A passive
flow through the pump assembly may pass solely through
the valve housing portion at a low flow resistance, and
the self-priming pump may initiate a cooling flow, or sup-
plement a cooling flow through the valve housing portion.
[0015] In some examples, including in at least one pre-
ferred example, optionally the pump assembly is a primer
pump assembly, such as a primer pump assembly for a
main pump of a marine cooling system. The pump as-
sembly may comprise a primer pump motor that is ar-
ranged to drive the self-priming pump. The primer pump
motor may be an electric motor or a hydraulic motor.
[0016] According to a second aspect of the disclosure,
there is provided a marine cooling system comprising the
above-described pump assembly. As has been men-
tioned, the marine cooling system may in addition com-
prise a main pump e.g. in the form of a centrifugal pump.
The marine cooling system may comprise a main pump
motor that is arranged to drive main pump. The main
pump motor may be an electric motor or a hydraulic mo-
tor.
[0017] In some examples, including in at least one pre-
ferred example, optionally the main pump is fluidly con-
nected in series with the pump assembly. The marine
cooling system may be adapted to prime the main pump
by means of the pump assembly.
[0018] In some examples, including in at least one pre-
ferred example, optionally the marine cooling system
comprises or is connected to a controller that is config-
ured to activate the pump assembly to prime the main
pump. For example, the controller may be connected to
the above-mentioned primer pump motor and main pump
motor. The primer pump motor and the main pump motor
may be independently controllable.

[0019] In some examples, including in at least one pre-
ferred example, optionally the controller is connected to
the main pump motor that is arranged to drive the main
pump and is configured to activate the pump assembly
in case an electric current supplied to the main pump
motor is below a current threshold value and/or in case
the speed of the main pump motor is above a speed
threshold value. Thereby, the pump assembly may be
activated to prime the main pump when necessary.
[0020] In some examples, including in at least one pre-
ferred example, optionally marine cooling system com-
prises a seawater inlet, a strainer, a main pump, a heat
exchanger, the pump assembly, and a seawater outlet.
Additional advantages and further possible features of
such a marine cooling system are evident from the de-
scription of the pump assembly of the present disclosure.
[0021] According to a third aspect of the disclosure,
there is provided a method of cooling a marine vessel by
means of the above-mentioned marine cooling system
comprising activating the pump assembly to prime the
main pump, e.g. upon ignition of the marine vessel and/or
upon detection that a flow or pressure of the cooling sys-
tem is below a flow or pressure threshold value and/or
that a temperature of the cooling system is above a tem-
perature threshold value. By using the temperature as a
trigger to activate the pump assembly, the pump assem-
bly may supplement the cooling flow of the main pump.
Additional advantages and further possible features or
measures of such a method are evident from the descrip-
tion of the pump assembly of the present disclosure.
[0022] According to a fourth aspect of the disclosure,
there is provided a marine vessel comprising the above-
described pump assembly or the above-described ma-
rine cooling system. Advantages and further possible
features of such a marine vessel are evident from the
description of the pump assembly of the present disclo-
sure.
[0023] The disclosed aspects, examples (including
any preferred examples), and/or accompanying claims
may be suitably combined with each other as would be
apparent to anyone of ordinary skill in the art. Additional
features and advantages are disclosed in the following
description, claims, and drawings, and in part will be read-
ily apparent therefrom to those skilled in the art or rec-
ognized by practicing the disclosure as described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Examples are described in more detail below
with reference to the appended drawings.

FIG. 1 is an exemplary cross-sectional side view of
a pump assembly and illustrates a passive flow
through the pump assembly.
FIG. 2 corresponds to FIG. 1 but illustrates a pumped
flow, caused by the self-priming pump, through the
pump assembly.
FIG. 3 is an isometric view of the pump assembly of
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FIG. 1 and 2.
FIG. 4 illustrates a method of cooling a marine ves-
sel.
FIG. 5 is a schematic illustration of a marine vessel
with the pump assembly of FIG. 1 and 2.

DETAILED DESCRIPTION

[0025] The detailed description set forth below pro-
vides information and examples of the disclosed tech-
nology with sufficient detail to enable those skilled in the
art to practice the disclosure.
[0026] The disclosure generally pertains to cooling by
means of a pumped fluid. One pump type that may be
used for such purpose is a positive displacement pump
that has the advantage that it may be self-priming. In
some applications where cooling is obtained by means
of a pumped fluid flow, positive displacement pumps may
make undesirably much noise. One such application is
an electrically operated marine vessel. Marine vessels
that are furnished with combustion engines may be pro-
vided with a positive displacement pump, for example an
impeller pump. Even though the impeller pump may be
relatively noisy, during operation the combustion engine
will typically mask the noise of the impeller pump.
[0027] It may be desirable to furnish electrically oper-
ated marine vessels, e.g. vessels with electric marine
propulsion systems, with a silent cooling pump. Typically,
pumps that are not positive displacement pumps (non-
positive displacement pumps) may make less noise than
positive displacement pumps. One example of a pump
type that is suitable for an electrically operated marine
vessel is a centrifugal pump. A centrifugal pump may
have a long life and require little or no service and main-
tenance. A centrifugal pump may comprise vanes that
are out of contact with a pump housing, such that the
pump is subject to little wear. The vanes may be rigid
and of tough material, such as metal. Pumps that are not
positive displacement pumps, such as centrifugal
pumps, may however suffer from the disadvantage that
they are not self-priming.
[0028] FIG. 1 to 3 show a pump assembly 1 for a marine
cooling system 10 illustrated in FIG. 5. The pump assem-
bly 1 comprises a self-priming pump 2, a check valve 3
and a housing 9 containing the self-priming pump 2 and
the check valve 3. As illustrated, the self-priming pump
2 and the check valve 3 are contained in one and the
same housing 9. In other words, the pump assembly 1
may be referred to as a self-priming pump 2 with an in-
tegrated check valve 3.
[0029] By self-priming pump is herein meant that the
pump is of a type that does not require any priming liquid
to start a pumping operation. For example, the self-prim-
ing pump 2 may be a positive displacement pump. In
some examples, and in the example of FIG. 1 to 3, the
positive displacement pump is an impeller pump.
[0030] As is illustrated, the housing 9 comprises a
valve housing portion 9v containing the check valve 3

and a pump housing portion 9p containing the self-prim-
ing pump 2. The pump assembly 1 may be configured
such that a passive flow fv (indicated by small arrows in
figure 1) through the pump assembly 1 may pass solely
through the valve housing portion 9v. as shown, the self-
priming pump 2 and the check valve 3 may be fluidly
arranged in parallel. Typically, the passive flow fv is
caused by another pump, below referred to as a main
cooling pump.
[0031] Referring again to FIG. 1 to 3, the housing 9
may be essentially T-shaped with the valve housing por-
tion 9v (denoted in FIG. 3) forming the horizontal bar of
the T and the pump housing portion 9p forming the ver-
tical bar of the T. As is to be apprehended, the T-shaped
housing 9 need not be oriented as shown during opera-
tion, but may be arbitrary oriented. The housing 9 may
alternatively be essentially L-shaped.
[0032] The pump assembly 1 may comprise a pump
assembly inlet 4 (to the right in the FIGs.) and a pump
assembly outlet 5 (to the left in the FIGs.) and the passive
flow fv through the pump assembly 1 may enter through
the pump assembly inlet 4, pass through the valve hous-
ing portion 9v and exit through the pump assembly outlet
5 as is illustrated in FIG. 1. The pump assembly inlet and
outlet 4, 5 may be adapted such that a hose or a pipe
may be connected there to. As is apprehended from to
FIG. 1 to 3, the pump assembly inlet and outlet 4, 5 may
be tubes that extend laterally from the pump assembly 1
(from the housing 9). The pump assembly inlet and outlet
4, 5 may be integrated in the housing 9, or may be sep-
arate and attachable to the housing 9.
[0033] As is shown in FIG. 3, the flow area through the
valve housing portion 9v may be essentially equal, or
larger, than the flow areas of the pump assembly inlet 4
and the pump assembly outlet 5. Also, the pump assem-
bly 1 may provide a straight flow path (FIG. 1 and 3) for
the passive flow fv through the valve housing portion 9v.
[0034] Referring in particular to FIG. 2, the pump as-
sembly 1 may be configured such that a pumped flow fp
(indicated by small arrows in figure 2), caused by the self-
priming pump 2, through the pump assembly 1 may pass
through the pump housing portion 9p and through a sec-
tion of the valve housing portion 9v. The self-priming
pump 2 may generate vacuum on a suction side (right
side in the FIGs.) of the pump assembly 1. As is shown,
the self-priming pump 2 may comprise an elastic impeller
7. The impeller 7 may be made of rubber. The valve hous-
ing portion 9v may, as is best shown in FIG. 3 define a
volume within which the impeller 7 mat rotate to cause
the pumped flow fp.
[0035] The check valve 3 may comprise a movable
valve member 6 that is movable between a nominal po-
sition 6n and a priming position 6p. The valve member 6
may be positioned in the nominal position 6n (FIG. 1)
when the flow through the pump assembly 1 is the pas-
sive flow fv through the check valve 3, i.e. through the
valve housing portion 9v. As has been mentioned, the
passive flow fv is typically caused by a main cooling pump
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that is separate from the pump assembly 1. In a typical
application, the passive flow fv may correspond to a nor-
mal, long-term, operation of the marine cooling system
10. By long-term operation may be meant several hours
of operation.
[0036] The valve member 6 may be positioned in the
priming position 6p (FIG. 2) when the flow through the
pump assembly 1 is the pumped flow fp caused by the
self-priming pump 2. In a typical operation, the pumped
flow fp may correspond to a temporary operation. For
example, operation during a few seconds to prime a main
cooling pump that is not self-priming. In some examples,
the temporary operation may last a few minutes or tens
of minutes to temporary supplement the cooling flow
caused by the main cooling pump.
[0037] When the pump assembly 1 is operated to tem-
porary supplement the main cooling pump, the movable
valve member 6 will be positioned in-between its nominal
position 6n and priming position 6p.
[0038] The exemplified pump assembly 1 is configured
such that the pumped flow fp may pass through the pump
housing portion 9p and through a section of the valve
housing portion 9v that is downstream the movable valve
member 6.
[0039] The exemplified pump assembly 1 is configured
such that the movable valve member 6 in its nominal
position 6n is positioned away from the flow path through
the valve housing portion 9v, see FIG. 1. Thereby, the
movable valve member 6 will not hinder the passive flow
fv. In its priming position 6p, the movable valve member
6 in is positioned away from the flow path through the
pump housing portion 9p to not hinder the pumped flow
fp, see FIG. 2. The pumped flow fp of the self-priming
pump 2 may cause the check valve 2 to close, in other
words move movable valve member 6 towards its priming
position 6p.
[0040] The exemplified movable valve member 6 com-
prises a proximal (inner) end and a distal (outer) end.
The proximal end may be stationary as the movable valve
member 6 moves between its nominal position 6n and
priming position 6p. The proximal end may be refed to
as a stationary end. The distal end of the movable valve
member 6 may move as the movable valve member 6
moves between its nominal position 6n and priming po-
sition 6p. The stationary end of the movable valve mem-
ber 6 may be attached to the housing 9.
[0041] In the exemplified embodiment, the movable
valve member 6 is hinged to the housing 9. Thus, the
proximal end of the movable valve member 6 is thus at-
tached to the housing 9. In this case, the proximal end
rotates as the movable valve member 6 moves between
its nominal position 6n and priming position 6p, but it is
still stationary (spatially stationary). The distal end of the
movable valve member 6 rotates and translates as the
movable valve member 6 moves between its nominal
position 6n and priming position 6p. The present movable
valve member 6 may be rigid. In undepicted embodiment,
the movable valve member 6 may be flexible and may

move between a nominal position and a priming position
by the movable valve member 6 being bent.
[0042] Referring to FIG. 1 to 3, the pump assembly 1
may be essentially T-shaped. The check valve 3 may be
arranged in the horizontal bar of the T and the self-priming
pump 2 may be arranged in the vertical bar of the T. The
movable valve member 6 may be arranged (in this case
hinged) where the horizontal bar of the T meets the ver-
tical bar of the T. In other words, the housing 9 may be
T-shaped, the valve housing portion 9v forming the hor-
izontal bar of the T and the pump housing portion 9p
forming the vertical bar of the T. As is to be apprehended,
the pump assembly 1 may alternatively be essentially L-
shaped. The flow caused by the self-priming pump 2 may,
in case there is air in the cooling system, initiate faster if
the self-priming pump 2 is positioned vertically lower than
the check valve 3 (as is disclosed).
[0043] As is illustrated, the pump assembly 1 may com-
prise or be connected to a primer pump motor 8 that is
arranged to drive the self-priming pump 2. The primer
pump motor 8 may be an electric motor or a hydraulic
motor.
[0044] The pump assembly 1 of the present embodi-
ment is may be referred to as a primer pump assembly
1. The present pump assembly 1 may function as a primer
pump assembly for a main pump 15 of a marine cooling
system 10.
[0045] FIG. 5 illustrates a marine cooling system 10
comprising the above-described pump assembly 1. The
marine cooling system 10 of may comprise a main pump
15 in the form of a centrifugal pump and optionally a main
pump motor (not shown) that is arranged to drive the
main pump 15. The main pump motor may be an electric
motor or a hydraulic motor. The noise generated by the
main pump 15 during operation may be lower than the
noise generated by the pump assembly 1 during opera-
tion.
[0046] The marine cooling system 10 may comprise a
seawater inlet 12, a strainer 14, a main pump 15, a heat
exchanger 16, the pump assembly 1, and a seawater
outlet 18. These components may be connected in series
along a cooling conduit in said order. The main pump 15
is preferably fluidly arranged close to the seawater inlet
12 such that there is a low flow resistance between the
main pump 15 and the seawater to be sucked into the
main pump 15. The pump assembly 1 is preferably ar-
ranged downstream all or most of the other components
14, 15, 16, such that the pump assembly 1 that comprises
the self-priming pump 2 may suck water into all or most
of the upstream components 14, 15, 16.
[0047] As illustrated, the main pump 15 may be fluidly
connected in series with the pump assembly 1. The main
pump 15 may be primed by means of the pump assembly
1. In case there is air in the marine cooling system 10
(i.e. in the cooling conduit) that prevents the main pump
15 form operating, the pump assembly 1 may be activat-
ed to fill the main pump 15 with water (prime the main
pump 15). As illustrated, the marine cooling system 10
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may be an open loop cooling system.
[0048] The marine cooling system 10 may comprise a
controller 19 that is configured to activate the pump as-
sembly 1 to prime the main pump 15. Alternatively, the
marine cooling system 10 may be connected to another
controller, such as a main controller of the marine vessel.
[0049] The marine cooling system 10, e.g. its com-
prised or connected controller, may be configured to ac-
tivate the pump assembly 1 in case a flow or a pressure
of the cooling system 10 is below a flow or pressure
threshold value or in case a temperature of the cooling
system 10 is above a temperature threshold value. As is
to be apprehended, the marine cooling system 10 may
comprise or be connected to appropriate sensors that
detect the flow, pressure and/or temperature. The main
pump 15 may have inbuilt intelligence that may be used
to initiate a priming thereof. In other words, the main
pump 15 may itself notify the marine cooling system 10
or the pump assembly 1 that priming is required.
[0050] As is indicated in FIG. 5, the controller 19 may
be connected to a main pump motor (not shown) that is
arranged to drive the main pump 15 and is configured to
activate the pump assembly 1 in case an electric current
supplied to the main pump motor is below a current
threshold value and/or in case the speed of the main
pump motor is above a speed threshold value. If air is
present in the main pump 15, an electric current supplied
thereto may decrease and/or the speed (RPM) of the
main pump motor may increase, and such decreased
current and/or increase speed may be used as a trigger
to activate the pump assembly 1.
[0051] FIG. 4 illustrates a method 100 of cooling a ma-
rine vessel 20 (FIG. 5) by means of the marine cooling
system 10. The method 100 comprises activating 130
the pump assembly 1 to prime the main pump 15. The
pump assembly 1 may be activated to prime the main
pump 15 upon ignition 110 of the marine vessel 20.
Thereby, each time the marine vessel 20 is started, the
main pump 15 is primed. A marine vessel 20 that has not
been operated for a while, or that has been brought out
of the water, may have a cooling system 10 that contains
air such that the main pump 15 cannot provide cooling.
[0052] In addition, or alternatively, the method may in-
volve activating the pump assembly 1 to prime the main
pump 15 upon detection 120 that a flow or pressure of
the cooling system 10 is, or falls below, a flow or pressure
threshold value and/or upon detection that a temperature
of the cooling system 10 is, or raises above, a tempera-
ture threshold value.
[0053] Example 1: A pump assembly (1) for a marine
cooling system (10), the pump assembly (1) comprising
a self-priming pump (2), a check valve (3) and a housing
(9) containing the self-priming pump (2) and the check
valve (3).
[0054] Example 2: The pump assembly (1) of example
1, wherein the self-priming pump (2) is of a type that does
not require any priming liquid to start a pumping opera-
tion.

[0055] Example 3: The pump assembly (1) of example
1 or 2, wherein the self-priming pump (2) is a positive
displacement pump.
[0056] Example 4: The pump assembly (1) of any pre-
ceding example, wherein the housing (9) comprises a
valve housing portion (9v) containing the check valve (3)
and a pump housing portion (9p) containing the self-prim-
ing pump (2), the pump assembly (1) being configured
such that a passive flow (fv) through the pump assembly
(1) may pass solely through the valve housing portion
(9v).
[0057] Example 5: The pump assembly (1) of example
4, wherein the pump assembly (1) comprises a pump
assembly inlet (4) and a pump assembly outlet (5), and
wherein a passive flow (fv) through the pump assembly
(1) may enter through the pump assembly inlet (4), pass
through the valve housing portion (9v) and exit through
the pump assembly outlet (5).
[0058] Example 6: The pump assembly (1) of example
5, wherein the flow area through the valve housing portion
(9v) is essentially equal, or larger, than the flow areas of
the pump assembly inlet (4) and the pump assembly out-
let (5).
[0059] Example 7: The pump assembly (1) according
to any of examples 4 to 6, configured to provide a straight
flow path for the passive flow (fv) through the valve hous-
ing portion (9v).
[0060] Example 8: The pump assembly (1) according
to any of examples 4 to 7, configured such that a pumped
flow (fp), caused by the self-priming pump (2), through
the pump assembly (1) may pass through the pump hous-
ing portion (9p) and through a section of the valve housing
portion (9v).
[0061] Example 9: The pump assembly (1) of example
8, wherein the check valve (3) comprises a movable valve
member (6) that is movable between a nominal position
(6n), in which the valve member (6) is positioned when
the flow through the pump assembly (1) is a passive flow
(fv) through the check valve (3), and a priming position
(6p), in which the valve member is positioned when the
flow through the pump assembly (1) is a pumped flow
(fp) caused by the self-priming pump (2).
[0062] Example 10: The pump assembly (1) of exam-
ple 9, configured such that the pumped flow (fp) may pass
through the pump housing portion (9p) and through a
section of the valve housing portion (9v) that is down-
stream the movable valve member (6).
[0063] Example 11: The pump assembly (1) of exam-
ple 9 or 10, configured such that the movable valve mem-
ber (6) in its nominal position (6n) is positioned away from
the flow path through the valve housing portion (9v) and
in its priming position (6p) is positioned away from the
flow path through the pump housing portion (9p).
[0064] Example 12: The pump assembly (1) according
to any of examples 9 to 11, wherein a stationary end of
the movable valve member (6) is attached to the housing
(9).
[0065] Example 13: The pump assembly (1) according
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to any of examples 9 to 11, wherein the movable valve
member (6) is hinged to the housing (9).
[0066] Example 14: The pump assembly (1) according
to any of examples 9 to 13, wherein the pump assembly
(1) is essentially T-shaped or L-shaped with the check
valve (3) arranged in the horizontal bar of the T or L and
the self-priming pump (2) arranged in the vertical bar of
the T or L, the movable valve member (6) being arranged
where the horizontal bar meets the vertical bar.
[0067] Example 15: The pump assembly (1) of any pre-
ceding example, wherein the self-priming pump (2) and
the check valve (3) are fluidly arranged in parallel.
[0068] Example 16: The pump assembly (1) of any pre-
ceding example, wherein the pump (1) assembly is a
primer pump assembly, such as a primer pump assembly
for a main pump (15) of a marine cooling system (10).
[0069] Example 17: The pump assembly (1) of any pre-
ceding claim, comprising a primer pump motor (8) that
is arranged to drive the self-priming pump (2).
[0070] Example 18: A marine cooling system (10) com-
prising the pump assembly (1) of any preceding example.
[0071] Example 19: The marine cooling system (10) of
example 18, comprising a main pump (15) in the form of
a centrifugal pump.
[0072] Example 20: The marine cooling system (10) of
example 19, comprising a main pump motor that is ar-
ranged to drive the main pump (15).
[0073] Example 21: The marine cooling system (10)
according to any of examples 18 to 20, comprising a main
pump (15) that is fluidly connected in series with the pump
assembly (1).
[0074] Example 22: The marine cooling system (10)
according to any of examples 18 to 21, comprising a main
pump (15) and configured to prime the main pump (15)
by means of the pump assembly (1).
[0075] Example 23: The marine cooling system (10) of
example 22, comprising or connected to a controller (19)
that is configured to activate the pump assembly (1) to
prime the main pump (15).
[0076] Example 24: The marine cooling system (10) of
example 23, configured to activate the pump assembly
(1) in case a flow or a pressure of the cooling system (10)
is below a flow or pressure threshold value or in case a
temperature of the cooling system (10) is above a tem-
perature threshold value.
[0077] Example 25: The marine cooling system (10) of
example 23 or 24, wherein the controller (19) is connect-
ed to a main pump motor that is arranged to drive the
main pump (15) and is configured to activate the pump
assembly (1) in case an electric current supplied to the
main pump motor is below a current threshold value
and/or in case the speed of the main pump motor is above
a speed threshold value.
[0078] Example 26: The marine cooling system (10)
according to any of examples 18 to 25, comprising a sea-
water inlet (12), a strainer (14), a main pump (15), a heat
exchanger (16), the pump assembly (1), and a seawater
outlet (18).

[0079] Example 27: The marine cooling system (10) of
example 26, wherein the pump assembly (1) is fluidly
arranged downstream the seawater inlet (12), the strain-
er (14), the main pump (15), and the heat exchanger (16).
[0080] Example 28: A method (100) of cooling a marine
vessel (20) by means of the marine cooling system (10)
according to any of examples 18 to 27, comprising acti-
vating (130) the pump assembly (1) to prime the main
pump (15), e.g. upon ignition (110) of the marine vessel
(20) and/or upon detection (120) that a flow or pressure
of the cooling system (10) is below a flow or pressure
threshold value and/or that a temperature of the cooling
system (10) is above a temperature threshold value.
[0081] Example 29: A marine vessel (20) comprising
a pump assembly (1) according to any of examples 1 to
17 or a marine cooling system (10) according to any of
examples 18 to 28.
[0082] The pump assembly (1) is typically for pumping
seawater and may therefore be referred to as a seawater
pump assembly. Similarly, the main pump may be re-
ferred to as a main seawater pump (15).
[0083] Although a specific order of method actions may
be shown or described, the order of the actions may differ.
In addition, two or more actions may be performed con-
currently or with partial concurrence
[0084] The terminology used herein is for the purpose
of describing particular aspects only and is not intended
to be limiting of the disclosure. As used herein, the sin-
gular forms "a," "an," and "the" are intended to include
the plural forms as well, unless the context clearly indi-
cates otherwise. As used herein, the term "and/or" in-
cludes any and all combinations of one or more of the
associated listed items. It will be further understood that
the terms "comprises," "comprising," "includes," and/or
"including" when used herein specify the presence of
stated features, integers, actions, steps, operations, el-
ements, and/or components, but do not preclude the
presence or addition of one or more other features, inte-
gers, actions, steps, operations, elements, components,
and/or groups thereof.
[0085] It will be understood that, although the terms
first, second, etc., may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one el-
ement from another. For example, a first element could
be termed a second element, and, similarly, a second
element could be termed a first element without departing
from the scope of the present disclosure.
[0086] Relative terms such as "below" or "above" or
"upper" or "lower" or "horizontal" or "vertical" may be used
herein to describe a relationship of one element to an-
other element as illustrated in the Figures. It will be un-
derstood that these terms and those discussed above
are intended to encompass different orientations of the
device in addition to the orientation depicted in the Fig-
ures. It will be understood that when an element is re-
ferred to as being "connected" or "coupled" to another
element, it can be directly connected or coupled to the
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other element, or intervening elements may be present.
In contrast, when an element is referred to as being "di-
rectly connected" or "directly coupled" to another ele-
ment, there are no intervening elements present.
[0087] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which this disclosure belongs. It will be
further understood that terms used herein should be in-
terpreted as having a meaning consistent with their
meaning in the context of this specification and the rele-
vant art and will not be interpreted in an idealized or overly
formal sense unless expressly so defined herein.
[0088] It is to be understood that the present disclosure
is not limited to the aspects described above and illus-
trated in the drawings; rather, the skilled person will rec-
ognize that many changes and modifications may be
made within the scope of the present disclosure and ap-
pended claims. In the drawings and specification, there
have been disclosed aspects for purposes of illustration
only and not for purposes of limitation, the scope of the
disclosure being set forth in the following claims.

Claims

1. A pump assembly (1) for a marine cooling system
(10), the pump assembly (1) comprising

- a self-priming pump (2),
- a check valve (3) and
- a housing (9) containing the self-priming pump
(2) and the check valve (3).

2. The pump assembly (1) of claim 1, wherein the hous-
ing (9) comprises

- a valve housing portion (9v) containing the
check valve (3) and
- a pump housing portion (9p) containing the
self-priming pump (2),

the pump assembly (1) being configured such that
a passive flow (fv) through the pump assembly (1)
may pass solely through the valve housing portion
(9v).

3. The pump assembly (1) of claim 2, wherein the pump
assembly (1) comprises a pump assembly inlet (4)
and a pump assembly outlet (5), and wherein a pas-
sive flow (fv) through the pump assembly (1) may
enter through the pump assembly inlet (4), pass
through the valve housing portion (9v) and exit
through the pump assembly outlet (5).

4. The pump assembly (1) of claim 3, wherein the flow
area through the valve housing portion (9v) is essen-
tially equal, or larger, than the flow areas of the pump

assembly inlet (4) and the pump assembly outlet (5).

5. The pump assembly (1) of claim 3 or 4, configured
to provide a straight flow path for the passive flow
(fv) through the valve housing portion (9v).

6. The pump assembly (1) of claim 5, wherein the check
valve (3) comprises a movable valve member (6)
that is movable between a nominal position (6n), in
which the valve member (6) is positioned when the
flow through the pump assembly (1) is a passive flow
(fv) through the check valve (3), and a priming posi-
tion (6p), in which the valve member is positioned
when the flow through the pump assembly (1) is a
pumped flow (fp) caused by the self-priming pump
(2).

7. The pump assembly (1) of any preceding claim,
wherein the check valve (3) comprises a movable
valve member (6) that is movable between

a nominal position (6n), in which the valve mem-
ber (6) is positioned when the flow through the
pump assembly (1) is a passive flow (fv) through
the check valve (3), and
a priming position (6p), in which the valve mem-
ber is positioned when the flow through the
pump assembly (1) is a pumped flow (fp) caused
by the self-priming pump (2).

8. The pump assembly (1) of claim 7, configured such
that the pumped flow (fp) may pass through the pump
housing portion (9p) and through a section of the
valve housing portion (9v) that is downstream the
movable valve member (6).

9. The pump assembly (1) of claim 7 or 8, wherein the
pump assembly (1) is essentially T-shaped or L-
shaped with the check valve (3) arranged in the hor-
izontal bar of the T or L and the self-priming pump
(2) arranged in the vertical bar of the T or L, the mov-
able valve member (6) being arranged where the
horizontal bar meets the vertical bar.

10. The pump assembly (1) of any preceding claim,
wherein the self-priming pump (2) and the check
valve (3) are fluidly arranged in parallel.

11. The pump assembly (1) of any preceding claim,
wherein the pump (1) assembly is a primer pump
assembly, such as a primer pump assembly for a
main pump (15) of a marine cooling system (10), the
pump assembly (1) comprising a primer pump motor
(8) that is arranged to drive the self-priming pump (2).

12. A marine cooling system (10) comprising the pump
assembly (1) of any preceding claim.
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13. The marine cooling system (10) of claim 12, com-
prising a main pump (15) in the form of a centrifugal
pump and optionally a main pump motor that is ar-
ranged to drive the main pump (15).

14. The marine cooling system (10) of claim 13, com-
prising or connected to a controller (19) that is con-
figured to activate the pump assembly (1) to prime
the main pump (15), wherein the controller (19) is
connected to a main pump motor that is arranged to
drive the main pump (15), the controller (19) being
configured to activate the pump assembly (1) in case
an electric current supplied to the main pump motor
is below a current threshold value and/or in case the
speed of the main pump motor is above a speed
threshold value.

15. A method (100) of cooling a marine vessel (20) by
means of the marine cooling system (10) according
to claim 13 or 14, comprising activating (130) the
pump assembly (1) to prime the main pump (15),
e.g. upon ignition (110) of the marine vessel (20)
and/or upon detection (120) that a flow or pressure
of the cooling system (10) is below a flow or pressure
threshold value and/or that a temperature of the cool-
ing system (10) is above a temperature threshold
value.

16. A marine vessel (20) comprising a pump assembly
(1) according to any of claims 1 to 11 or a marine
cooling system (10) according to claim 13 or 14.
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