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(67)  The present invention is related to a washing
system for washing of tanks, or the like, the system com-
prising: a washing assembly (10) insertable into and re-
tractable from a tank (2) to be washed, said washing as-
sembly (10) comprising: a fluid delivery conduit (13), and
a fluid outlet (14) connected to the fluid delivery conduit
(13). The system further comprises: a support and guid-
ing device (20) to be mounted inside the tank (2) and to
be arranged to guide said washing assembly (10) through
said support and guiding device (20) when said fluid de-
livery conduit (13) is inserted into and retracted from the
tank (2) and to support said washing assembly (10) when
said fluid delivery conduit (13) is inserted in the tank (2).
The present invention also relates to a support and guid-
ing device for supporting and guiding a washing assem-
bly (10) in a washing system (1) for washing of tanks, or
the like as well as a washing assembly in a washing sys-
tem (1) for washing of tanks, or the like, wherein said
washing assembly is insertable into and retractable from
a tank (2) to be washed.

Washing system for washing of tanks or the like
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Description
Technical Field

[0001] The invention relates to a washing system for
washing of tanks, or the like. The invention also relates
to a support and guiding device for supporting and guid-
ing a washing assembly in a washing system for washing
of tanks or the like. Furthermore, the invention relates to
a washing assembly in a washing system for washing of
tanks, or the like, wherein said washing assembly is in-
sertable into and retractable from a tank to be washed.

Background

[0002] Whenawashing assembly of a washing system
for washing tanks or the like is installed in a tank, the
washing assembly is firstinserted into the tank and there-
after supports for supporting the washing assembly have
to be manually mounted by a person entering the tank.
Some examples of such washing systems are found in
e.g. US4716917 and US3140828. Entering the tank is a
risky work that must be made with outermost care. First
of all the person entering the tank may fall and hurt him-
self. Secondly the goods transported in the tank could
potentially be toxic, whereby the person entering the tank
must wear proper protecting equipment. When the wash-
ing assembly is to be removed from the tank a person
must again enter the tank to dismount the supports sup-
porting the washing assembly. The cleaning agents used
for washing the tank are most often also hazardous for
humans whereby proper protecting equipment must
again be used. Moreover, the mounting and dismounting
of the supports supporting the washing assembly is time
consuming, resulting in unwanted down time in the use
of the tank during which the tank may not be used.

Summary

[0003] Anobjectoftheinventionisto provide awashing
system for washing tanks wherein the washing assembly
of the washing system may be installed from the deck
without going into the tank for mounting supports sup-
porting the washing assembly.

[0004] According to a first aspect of the presentinven-
tion a washing system for washing tanks or the like is
provided. The system comprising a washing assembly
insertable into and retractable from a tank to be washed,
said washing assembly comprising a fluid delivery con-
duit, and a fluid outlet connected to the fluid delivery con-
duit. The system further comprising a support and guiding
device to be mounted inside the tank and to be arranged
to guide said washing assembly through said support
and guiding device when said washing assembly is in-
serted into and retracted from the tank and to support
said washing assembly when said washing assembly is
inserted in the tank.

[0005] Thus, according to the presentinvention a sup-
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port and guiding device to be mounted inside the tank is
used to guide said washing assembly through said sup-
port and guiding device when said washing assembly is
inserted into the tank. The support and guiding device is
also used to support said washing assembly when said
washing assembly is inserted in the tank. Furthermore,
the support and guiding device is also used to guide said
washing assembly through said support and guiding de-
vice when said washing assembly is retracted from the
tank. Once mounted inside the tank, the support and
guiding device may be repeatedly used. Accordingly, the
washing assembly may be repeatedly inserted and re-
tracted from the tank without the need of manually mount-
ing and dismounting any supports supporting the wash-
ing assembly inside the tank.

[0006] The washing assembly may be arranged to be
rotatably supported in said support and guiding device.
During normal operation the fluid delivery conduit is ro-
tating simultaneously as the fluid outlets revolve or turn
in relation to the fluid delivery conduit. By doing so the
whole volume area of the tank may be reached by the
washing fluid ejected from the fluid outlets.

[0007] The fluid delivery conduit may further comprise
a bearing arranged to provide a longitudinal guiding sur-
face and a radial support surface in view of said support
and guiding device. The bearing, being circular, is adopt-
ed to bear against the internal circular surface of the
support and guiding device. Thus, both a very good radial
support as well as a longitudinal support of the washing
assembly is achieved.

[0008] Said support and guiding device may comprise
afunnel shaped inlet section arranged to guide said fluid
delivery conduit through said support and guiding device
when said washing assembly is inserted into the tank, a
circular cylindrical middle section arranged to support
said fluid delivery conduit when said fluid delivery conduit
is inserted in the tank and a funnel shaped outlet section
arranged to guide said fluid delivery conduit through said
support and guiding device when said fluid delivery con-
duit is retracted from the tank. The funnel shaped inlet
and outlet sections are advantageous since the funnel
shape allows a very good guiding of the washing assem-
bly. For example, if the fluid outlet is not directed along
the fluid delivery conduit when the washing assembly in
inserted in the tank or retracted from the tank the funnel
shaped inlet section or outlet section, respectively,
guides the fluid outlet to be oriented along the fluid de-
livery conduit. Moreover, the funnel shaped inlet and out-
let allow a certain amount of angular adjustment of the
washing assembly, especially when inserting the wash-
ing assembly into the tank. Thus, when the washing as-
sembly is inserted into the tank the funnel shaped inlet
section of the support and guiding device guides the
washing assembly to be properly aligned with the middle
section of the support and guiding device.

[0009] Said bearing may be a flange bearing circum-
ferentially surrounding said fluid delivery conduit. A
flange bearing is a strong bearing being hard to bend and
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thus the lifetime of the bearing is long.

[0010] Saidbearing may comprise aplurality of bearing
sections distributed along the circumference of said fluid
delivery conduit.

[0011] The bearing surface of said bearing may com-
prises a low friction material. The low friction material is
used in order to reduce the friction between the washing
assembly and the support and guiding device, both when
the washing assembly is guided through the support and
guiding device and when the bearing is acting as a radial
supportsurface when the washing assembly is supported
by the support and guiding device.

[0012] The inner surface of said support and guiding
device may comprise a low friction material. The low fric-
tion material may be used in order to reduce the friction
between the washing assembly and the support and
guiding device both when the washing assembly is guid-
ed through the support and guiding device and when the
bearing is acting as a radial support surface when the
washing assembily is supported by the support and guid-
ing device.

[0013] Said low friction material may be Polytetrafluor-
oethylene (PTFE).

[0014] Said fluid delivery conduit may comprise a joint,
wherein said bearing may be arranged at said joint.
[0015] Said washing assembly may further comprise
an operation rod for maneuvering of said fluid outlet.
[0016] According to a second aspect of the present
invention, a support and guiding device for supporting
and guiding a washing assembly in a washing system
for washing of tanks, or the like, is provided. The support
and guiding device is arranged to be mounted inside a
tank to be washed. Said support and guiding device com-
prising: an inlet section arranged to guide said washing
assembly through said support and guiding device when
said washing assembly is inserted into the tank, a middle
section arranged to support said washing assembly when
said washing assembly is inserted in the tank, and an
outlet section arranged to guide said washing assembly
through said support and guiding device when said wash-
ing assembly is retracted from the tank.

[0017] Said inlet section may be funnel shaped, said
middle section may be circular cylindrical and said outlet
section may be funnel shaped.

[0018] Accordingto a third aspect of the presentinven-
tion, a washing assembly in a washing system for wash-
ing of tanks, or the like, is provided. Said washing as-
sembly is insertable into and retractable from a tank to
be washed. Said washing assembly comprising: a fluid
delivery conduit and a fluid outlet connected to the fluid
delivery conduit. The fluid delivery conduit comprising a
bearing arranged to provide a longitudinal guiding sur-
face and a radial support surface in view of the support
and guiding device according to the above.

[0019] The bearing surface of said bearing may com-
prise a low friction material.
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Drawings

[0020] These and other aspects of the present inven-
tion will now be described in more detail, with reference
to appended drawings showing embodiments of the in-
vention. The figures should not be considered limiting
the invention to the specific embodiment; instead they
are used for explaining and understanding the invention.

Fig. 1 shows a system for washing of tanks according
to one embodiment of the invention.

Fig. 2 shows a guiding device according to the dis-
closed embodiment of the invention.

Fig. 3a shows a cross section through a fluid delivery
conduit and a bearing mounted thereto according to
the disclosed embodiment of the invention.

Fig. 3b shows a cross section through a fluid delivery
conduit and an alternative bearing mounted thereto
according to a second embodiment of the invention.

Detailed description

[0021] Fig. 1 shows a system 1 for washing of tanks
2, or the like, according to one embodiment of the inven-
tion. The system 1 is especially suited for washing of
tanks in vessels or ships. The system 1 comprises a
washing assembly 10 as well as a plurality of support
and guiding devices 20. Although a plurality of support
and guiding devices are disclosed, it is to be understood
thatdepending on the design of the tank, only one support
and guiding device might be sufficient.

[0022] The washing assembly 10 is arranged to be in-
serted into the tank 2 when washing of the tank is needed
and thereafter to be retracted from the tank 2 when the
washing is completed. In Fig. 1 the washing assembly
10 is disclosed as inserted in the tank 2.

[0023] The washing assembly 10 has a mounting plate
11 which when the washing assembly 10 is inserted in
the tank 2 is mounted on a top surface 3 of the tank 2.
The washing assembly 10 also comprises an inlet hous-
ing 12, afluid delivery conduit 13, a plurality of fluid outlets
14 connected to the fluid delivery conduit 13 and a driving
assembly 15. The inlet housing 12 is located on top of
and attached to the mounting plate 11. The fluid delivery
conduit 13 is rotatably mounted on the inlet housing 12.
The fluid delivery conduit 13 protrudes from the inlet
housing 12 down into the tank 2 to be washed. The fluid
outlets 14 are pivotally mounted on the fluid delivery con-
duit 13. The fluid outlets 14 are adopted to revolve or turn
in relation to the fluid delivery conduit 13 while simulta-
neously rotating the fluid delivery conduit 13. The wash-
ing assembly 10 further comprises a supply conduit 16.
The supply conduit 16 is adapted to feed washing fluid
to the fluid delivery conduit 13 and through the fluid de-
livery conduit 13 to the fluid outlets 14 which are adapted
to direct jets of washing fluid towards the interior walls or
wall portions of the tank 2.

[0024] The flow of washing fluid may be pressurized.
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Preferably the washing fluid is pressurized to a pressure
of 3-12 bar but also higher pressurization may be used
e.g. 25 bar. The type of washing fluid may vary depending
on the substance which has been stored in the tank 2 to
be cleaned. The washing fluid may e.g. be cold or hot
water with or without additives. Ifthe tank 2 has contained
oil, the washing fluid may be heated oil which is used for
removing impurities on the interior walls or wall portions
of the tank 2. The person skilled in the art realizes that
other suitable washing fluids also may be used in the
system 1 for washing tanks 2, or the like.

[0025] In order to more easily insert the washing as-
sembly 10 into the tank 2, the fluid delivery conduit 13
may be divided into a plurality of fluid delivery conduit
sections 17. The fluid delivery conduit sections 17 are
joined together at joints 18 in order to form the fluid de-
livery conduit 13. By dividing the fluid delivery conduit 13
into a plurality of fluid delivery conduit sections 17, the
length of the fluid delivery conduit 13 may be adapted to
fit tanks of various depths. Moreover, the fluid delivery
conduit sections 17 of the fluid delivery conduit 13 may
have different lengths to better fit in the tank 2 to be
cleaned.

[0026] The guiding devices 20 are mountable inside
the tank 2. The guiding devices 20 are arranged to be
mounted on a stringer of the tank 2 or on a stay, or similar,
inside the tank 2. In Fig. 1 the guiding devices 20 are
mounted on a respective stringer 4 of the tank 2. The
guiding devices 20 are arranged to guide said washing
assembly 10 through said support and guiding devices
20 and to support it when said washing assembly 10 is
inserted into and retracted from the tank 2. The guiding
devices 20 are preferably mounted at a distance of 1-10
meters, more preferably 3-8 meters and even more pref-
erably 5-7 meters from each other inside the tank 2. The
distance between the guiding devices 20 depend on the
size ofthe tank as well as on the rigidity of the fluid delivery
conduit 13 of the washing assembly 10.

[0027] The fluid delivery conduit 13 further comprises
a plurality of bearings 19. The bearings are arranged to
provide a longitudinal guiding surface and a radial sup-
port surface in view of said support and guiding device
20. Hence, the fluid delivery conduit 13 is rotatably ar-
ranged within the support and guiding devices 20. In the
disclosed embodiment, the bearings 19 are flange bear-
ings circumferentially surrounding the fluid delivery con-
duit 13. It is however to be understood that other types
of bearings might be equally suitable. An example of a
flange bearing circumferentially surrounding the fluid de-
livery conduit 13 is shown in Fig 3a. The radial extension
of the bearing 19 is adapted so that the bearings 19 fit
inside the support and guiding device 20. More precisely,
the radial extension of the bearing 19 corresponds to the
internal diameter of a middle section 22 (see Fig. 2) of
the support and guiding device 20. When inserted in the
support and guiding device 20, the bearing surface of the
bearing 19 bear against the internal surface of the middle
section 22 of the support and guiding device 20.
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[0028] Inthe embodimentshowninFig. 1, the bearings
19 are arranged at joints 18 between two fluid delivery
conduit sections 17. The bearing surface of the bearings
19 may comprise a low friction material, e.g. Poly-
tetrafluoroethylene (PTFE), or any other suitable low fric-
tion material. The low friction material is used in order to
reduce the friction between the washing assembly 10
and the support and guiding device 20, both when the
washing assembly 10 is guided through the support and
guiding device 20 and when the bearing 19 is acting as
a radial support surface when the washing assembly 10
is supported by the support and guiding device 20.
[0029] In Fig. 2 a guiding device 20 is shown in more
detail. The support and guiding device 20 is arranged to
be mounted inside the tank to be washed. In Fig. 2 the
supportand guiding device 20 is shown before itis mount-
ed inside the tank. The support and guiding device com-
prises an inlet section 21, a middle section 22 and an
outlet section 23. The inlet section 21 is funnel shaped.
The middle section 22 is circular cylindrical. The outlet
section 23 is funnel shaped. The inlet section 21 is ar-
ranged to guide the washing assembly through the sup-
port and guiding device 20 when the washing assembly
is inserted into the tank. The middle section 22 is ar-
ranged to support the washing assembly when the wash-
ing assembly is inserted in the tank. The outlet section
23 arranged to guide the washing assembly through said
support and guiding device when the washing assembly
is being retracted from the tank.

[0030] The guiding device 20 further comprises a
mounting plate 24. The mounting plate 24 is used for
mounting the guiding device 20 to a stringer or stay lo-
cated inside the tank.

[0031] The guiding device 20 is preferably made of a
corrosion resistant material. Some examples of materials
for manufacturing the guiding device 20 are stainless
steel, aluminum, plastic material or a combination there-
of. Moreover, a sheet material may be used for producing
the guiding device 20.

[0032] Abovesomeembodimentsofthe presentinven-
tion are described. However, it is appreciated that the
invention is not limited to the embodiments shown. Sev-
eral modifications and variations are thus conceivable
within the scope of the invention.

[0033] For example, instead of being flange bearings
circumferentially surrounding the fluid delivery conduit,
the bearings 19 may comprise a plurality of bearing sec-
tions 19a distributed along the circumference of said fluid
delivery conduit 13. One example of such a bearing 19
is shown in Fig. 3b. It is however understood by the per-
son skilled in the art that other kinds of bearings are also
possible as long as the bearings are arranged to provide
a longitudinal guiding surface and a radial support sur-
face in view of said support and guiding device.

[0034] Moreover, the bearings may be arranged any-
where on the fluid delivery conduit, i.e. not necessarily
at joints between two fluid delivery conduit sections.
[0035] Furthermore, the inner surface of the support
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and guiding device may comprise a low friction material,
e.g. Polytetrafluoroethylene (PTFE), or the like. The low
friction material may be used in order to reduce the friction
between the washing assembly and the support and
guiding device both when the washing assembly is guid-
ed through the support and guiding device and when the
bearing is acting as a radial support surface when the
washing assembly is supported by the support and guid-
ing device.

Claims

1. Washing system for washing of tanks, or the like, the
system comprising:

a washing assembly (10) insertable into and re-
tractable from a tank (2) to be washed, said
washing assembly (10) comprising:

a fluid delivery conduit (13), and

a fluid outlet (14) connected to the fluid de-
livery conduit (13), the system further com-
prising:

a support and guiding device (20) to be mounted
inside the tank (2) and to be arranged to guide
said washing assembly (10) through said sup-
port and guiding device (20) when said washing
assembly (10) is inserted into and retracted from
the tank (2), and to support said washing as-
sembly (10) when said washing assembly (10)
is inserted in the tank (2).

2. Washing system according to claim 1, wherein said
washing assembly (10) is arranged to be rotatably
supported in said support and guiding device (20).

3. Washing system according to claim 1 or 2, wherein
the fluid delivery conduit (13) further comprises a
bearing (19) arranged to provide a longitudinal guid-
ing surface and a radial support surface in view of
said support and guiding device (20).

4. Washing system according to any one of claims 1-3,
wherein said support and guiding device (20) com-
prises a funnel shaped inlet section (21) arranged to
guide said washing assembly (10) through said sup-
port and guiding device (20) when said washing as-
sembly (10) is inserted into the tank (2), a circular
cylindrical middle section (22) arranged to support
said washing assembly (10) when said washing as-
sembly (10) is inserted in the tank (2), and a funnel
shaped outlet section (23) arranged to guide said
washing assembly (10) through said support and
guiding device (20) when said washing assembly
(10) is retracted from the tank (2).
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5.

10.

1.

12.

13.

14.

Washing system according to claim 3 or 4, wherein
said bearing (19) is aflange bearing circumferentially
surrounding said fluid delivery conduit (13).

Washing system according to claim 3 or 4, wherein
said bearing (19) comprises a plurality of bearing
sections (19a) distributed along the circumference
of said fluid delivery conduit (13).

Washing system according to any one of claims 3-6,
wherein a bearing surface of said bearing (19) com-
prises a low friction material.

Washing system according to any one of claims 1-7,
wherein the inner surface of said support and guiding
device (20) comprises a low friction material.

Washing system according to claim 7 or 8, wherein
said low friction material is Polytetrafluoroethylene
(PTFE).

Washing system according to any one of claims 3-9,
wherein said fluid delivery conduit (13) comprises a
joint (18), and wherein said bearing (19) is arranged
at said joint (18).

Washing system according to any one of claims
1-10, wherein said washing assembly (10) further
comprises an operation rod for maneuvering of said
fluid outlet (14).

Support and guiding device for supporting and guid-
ing a washing assembly (10) in a washing system
(1) for washing of tanks, or the like, the support and
guiding device being arranged to be mounted inside
a tank (2) to be washed, said support and guiding
device comprising:

an inlet section (21) arranged to guide said
washing assembly (10) through said support
and guiding device when said washing assem-
bly (10) is inserted into the tank (2),

a middle section (22) arranged to support said
washing assembly (10) when said washing as-
sembly (10) is inserted in the tank (2), and

an outlet section (23) arranged to guide said
washing assembly (10) through said support
and guiding device when said washing assem-
bly (10) is retracted from the tank (2).

Support and guiding device according to claim 12,
wherein said inlet section (21) is funnel shaped, said
middle section (22) is circular cylindrical and said
outlet section (23) is funnel shaped.

Washing assembly in a washing system (1) forwash-
ing of tanks, or the like, wherein said washing as-
sembly is insertable into and retractable from a tank
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(2) to be washed, said washing assembly compris-
ing:

a fluid delivery conduit (13), and

a fluid outlet (14) connected to the fluid delivery
conduit (13),

wherein the fluid delivery conduit (13) comprises
abearing (19) arranged to provide a longitudinal
guiding surface and a radial support surface in
view of the support and guiding device according
to claim 12 or 13.

15. Washing assembly according to claim 14, wherein
the bearing surface of said bearing (19) comprises
a low friction material.
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