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(54) A TANK CLEANING NOZZLE

(57)  Atankcleaning nozzle (20) having a longitudinal
direction (30), a first lateral direction (31a) perpendicular
to the longitudinal direction (30). The tank cleaning noz-
zle comprises an attachment flange (32) having a
through-hole (33) and configured for being attached to a
wall (3-5) of a mixing tank (1), such that the longitudinal
direction (30) of the tank cleaning nozzle (20) is oriented
substantially normal to an interior surface (34) of the wall
(3-5) of the mixing tank (1) at the location of the tank
cleaning nozzle (20), and a nozzle insert (35) arranged
at the through-hole (33) and having an injection opening
(36) configured for injecting a cleaning fluid into the mix-

ing tank. The tank cleaning nozzle (20) further comprises
a fastening arrangement (37) for fastening the nozzle
insert (35) to the attachment flange (32), and wherein the
nozzle insert (35) is spherically moveably mounted rela-
tive to the attachment flange (32), and/or pivotably move-
ably mounted relative to the attachment flange (32) about
an axis oriented in parallel with the first lateral direction
(31a), for enabling adjustment of an injection direction
(23) of the cleaning fluid. The disclosure also concerns
a method for mounting a tank cleaning nozzle (20) in a
wall (3-5) of a mixing tank (1).
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a tank clean-
ing nozzle. The disclosure further relates to a method for
mounting a tank cleaning nozzle in a wall of a mixing tank.
[0002] The tank cleaning nozzle according to the dis-
closure is specifically arranged for being mounted in a
mixing tank having an agitator arrangement for mixing a
product, in particular aliquid product, such as forexample
a food product, a pharmaceutical product, a cosmetic
product, or the like.

BACKGROUND

[0003] Invariousindustries making use of mixing tanks
and agitators for preparing a liquid product, such as the
food and beverage industry or pharmaceutical industry,
there is a need for mixing tanks providing highly efficient
mixing, improved cost-efficiency, zero in-tank mainte-
nance and low risk for contamination of the product.
[0004] Efficient and thorough cleaning of the interior of
the mixing tank between consecutive batches is an im-
portant step for reducing the risk for contamination of the
product. One solution for cleaning of the interior of the
mixing tank is shown in document EP0310185 A1, which
shows a spraying head for cleaning the interior of the
kettle by spraying a cleaning medium.

[0005] However, despite the activities in the field, cur-
rently known solutions are not entirely satisfactory. There
is therefore still a demand for an improved tank cleaning
nozzle, which is providing further improved cleaning and
cost-efficient installation.

SUMMARY

[0006] In certain applications, the positioning and ori-
entation of the tank cleaning nozzle is of particular im-
portance. For example, in certain applications, the orien-
tation and direction of the spray of cleaning fluid exiting
the tank cleaning nozzle may have to be carefully select-
ed and adjusted depending on the location of the agitator
arrangement within the tank. However, considering that
the orientation and direction of said cleaning fluid gener-
ally depends at least partly on the relative positioning of
the cleaning nozzle within the wall of the tank, the instal-
lation effort of tank cleaning nozzles within the wall of
mixing tanks is high.

[0007] Consequently, an object of the present disclo-
sure is to provide a tank cleaning nozzle, and method for
mounting a tank cleaning nozzle in a wall of a mixing
tank, where the previously mentioned problems are
avoided, in particular with respect to further improved
cleaning and cost-efficient nozzle installation.

[0008] This object is at least partly achieved by the
features of the independent claims.

[0009] According to a first aspect of the present disclo-
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sure, there is provided a tank cleaning nozzle having a
longitudinal direction, a first lateral direction perpendic-
ular to the longitudinal direction. The tank cleaning nozzle
comprises an attachment flange having a through-hole
and being configured for being attached to a wall of a
mixing tank, such that the longitudinal direction of the
tank cleaning nozzle is oriented substantially normal to
an interior surface of the wall of the mixing tank at the
location of the tank cleaning nozzle. The tank cleaning
nozzle further comprises a nozzle insert arranged at the
through-hole and having an injection opening configured
for injecting a cleaning fluid into the mixing tank, and a
fastening arrangement for fastening the nozzle insert to
the attachment flange, wherein the nozzle insert is spher-
ically moveably mounted relative to the attachment
flange, and/or pivotably moveably mounted relative to
the attachment flange about an axis oriented in parallel
with the first lateral direction, for enabling adjustment of
an injection direction of the cleaning fluid.

[0010] According to a second aspect of the present
disclosure, there is provided a method for mounting a
tank cleaning nozzle in a wall of a mixing tank, wherein
the tank cleaning nozzle has a longitudinal direction and
a first lateral direction perpendicular to the longitudinal
direction. The method comprises attaching an attach-
ment flange having a through-hole to a wall of the mixing
tank, wherein the longitudinal direction of the tank clean-
ing nozzle is oriented substantially normal to an interior
surface of the wall of the mixing tank at the location of
the tank cleaning nozzle. The method further comprises
arranging a nozzle insert at the through-hole, such that
an injection opening of the nozzle insert is configured for
injecting a cleaning fluid into the mixing tank, fastening
the nozzle insert to the attachment flange using a fasten-
ing arrangement, and adjusting an injection direction of
the cleaning fluid by spherical motion of the nozzle insert
relative to the attachmentflange, and/or by pivotal motion
ofthe nozzle insert relative to the attachment flange about
an axis oriented in parallel with the first lateral direction.
[0011] Since the tank cleaning nozzle according to the
present disclosure enables simply and fast adjustment
of the injection direction of the cleaning fluid, within the
adjustment range of the cleaning nozzle, the installation
effort for having the cleaning nozzle correctly attached
to the wall of the mixing tank is significantly reduced.
[0012] This comes from the fact that, in implementa-
tions where the direction and orientation of the spray is
particularly relevant for the overall cleaning efficiency of
the mixing tank and its agitator arrangement, the instal-
lation of prior art cleaning nozzles within the wall of the
mixing tank must be performed with care, because the
direction and orientation of the spray from the cleaning
nozzle is typically non-adjustable and thus directly de-
pendent on the fastening position of the attachment
flange to the wall of the mixing tank. In other words, fas-
tening of the attachment flange, for example be welding,
to the wall of the mixing tank is a difficult and time con-
suming task.
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[0013] However, the tank cleaning nozzle according to
the disclosure enables simplified installation of the clean-
ing nozzle because the exact position of the attachment
flange relative to the wall of the mixing tank is no longer
essential for accomplishing the desired spray direction.
Consequently, the cleaning nozzle according to the dis-
closure enables a more cost-efficient installation of the
cleaning nozzle, as well as improved cleaning, because
the spray direction of the cleaning nozzle can be easily
adjusted for obtaining a final spray direction that provides
efficient cleaning of the mixing tank and/or agitator ar-
rangement.

[0014] Further advantages are achieved by imple-
menting one or several of the features of the dependent
claims.

[0015] Insomeexample embodiments, the attachment
flange has a seat and the nozzle insert has an at least
partly spherical or an at least partly cylindrical exterior
sliding surface that is configured for being in sliding en-
gagement with the seat of the attachment flange. When
the nozzle insert has an at least partly spherical exterior
sliding surface in sliding engagement with the seat of the
attachment flange, a spherical motion of the nozzle insert
relative to the attachment flange is made possible, for
enabling a high degree of adjustment of the nozzle insert,
and thus a high degree of adjustment of the spray direc-
tion. Alternatively, when the nozzle insert has an at least
partly cylindrical sliding surface that is in sliding engage-
ment with the seat of the attachment flange, a pivotal
motion of the nozzle insert relative to the attachment
flange around a pivot axis is made possible, for enabling
pivotal adjustment of the nozzle insert, and thus pivotal
adjustment of a spray direction.

[0016] Insome example embodiments, the tank clean-
ing nozzle has a front side configured for facing toward
an interior of the mixing tank and a rear side configured
for facing toward an exterior of the mixing tank, and
wherein the fastening arrangement is configured for ex-
erting a clamping force on the nozzle insert in the longi-
tudinal direction towards the front side for urging the noz-
zle insert against the seat of the attachment flange.
Thereby, a robust connection is accomplished that ena-
bles longitudinal compression of a sealing device for en-
suring high sealing performance. In addition, the angular
position of the nozzle insert may be easily adjusted when
the fastening arrangementinitially is setto provide a small
clamping force, and subsequently firmly tightened to en-
sure stable fastening of the nozzle insert in the selected
angular position.

[0017] In some example embodiments, the seat of the
attachment flange partly faces towards a rear side of the
tank cleaning nozzle. Thereby, the clamping force sup-
plied by fastening arrangement in the longitudinal direc-
tion towards the front side can be transferred from the
nozzle insert to the seat of attachment flange.

[0018] In some example embodiments, the fastening
arrangement for fastening the spherically mounted noz-
zle insert comprises a ring or a plurality of circular seg-
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ments configured for exerting a clamping force on the
nozzle insertin the longitudinal direction, or the fastening
arrangement for fastening the pivotally mounted nozzle
insert comprises one, two or more brackets configured
for exerting a clamping force on the nozzle insert in the
longitudinal direction, specifically one bracket on each
side of the nozzle insert. This provides a strong, cost-
efficient and user-friendly design of the fastening ar-
rangement.

[0019] Insomeexample embodiments, the attachment
flange has a sealing device arranged at the seat of the
attachment flange and configured for sealing engage-
ment with the cylindrical or spherical exterior sliding sur-
face of the nozzle insert, orthe nozzle inserthas a sealing
device arranged at the cylindrical or spherical exterior
sliding surface of the nozzle insert and configured for
sealing engagement with the seat of the attachment
flange. Thereby, a sealed but still adjustable connection
is provided.

[0020] In some example embodiments, the seat of the
attachment flange, which is configured for being in sliding
engagement with the cylindrical or spherical exterior slid-
ing surface of the nozzle insert, has at least partly a cy-
lindrical or spherical sliding surface corresponding to, or
not corresponding to, the cylindrical or spherical exterior
sliding surface of the nozzle insert, or a conical sliding
surface, or a curved funnel shaped surface. Hence, de-
pending on the circumstances, the surface design of the
seat may selected for each specific implementation.
[0021] In some example embodiments, the fastening
arrangement has a seat, and the nozzle insert has a cy-
lindrical or spherical exterior sliding surface that is con-
figured for being in sliding engagement with the seat of
the fastening arrangement. Thereby, the clamping force
from the fastening arrangement may be properly trans-
ferred to the nozzle insert.

[0022] In some example embodiments, the seat of the
fastening arrangement, which is configured for being in
sliding engagement with the cylindrical or spherical ex-
terior sliding surface of the nozzle insert, has at least
partly a cylindrical or spherical sliding surface corre-
sponding to, or not corresponding to, the cylindrical or
spherical exterior sliding surface of the nozzle insert, or
a conical sliding surface, or a curved funnel shaped sur-
face.

[0023] In some example embodiments, the fastening
arrangement and attachment flange have a positioning
mechanism for controlling the mutual relative position.
Thereby, the installation and mounting of the cleaning
nozzle is simplified.

[0024] Insome example embodiments, the positioning
mechanism comprises a recess in one of the fastening
arrangement and attachment flange, and a correspond-
ing protrusion on the other of the fastening arrangement
and attachment flange.

[0025] Insome example embodiments, the tank clean-
ing nozzle comprises threaded fasteners configured for
being threadingly received in holes on a rear side of the
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attachment flange and for pressing the fastening ar-
rangement towards the attachment flange. This solution
provides a cost-efficient and user-friendly fastening ar-
rangement.

[0026] In some example embodiments, wherein the
tank cleaning nozzle comprises a motion limiting ar-
rangement preventing the nozzle insert from being ad-
justed such that any portion of the nozzle insert extends
beyond a plane defined by an annular most forward sur-
face of the attachment flange, in the longitudinal direction
towards the front side. Thereby, undesired interference
between the cleaning nozzle and the agitator arrange-
ment can be avoided.

[0027] Insome example embodiments, the motion lim-
iting arrangement comprises an blocking surface located
on the fastening arrangement and configured for engag-
ing with the nozzle insert for preventing the nozzle insert
from being adjusted such that any portion of the nozzle
insertextends beyond a plane defined by an annular most
forward surface of the attachment flange, in the longitu-
dinal direction towards the front side. Thereby, existing
parts of the cleaning nozzle may be used for motion lim-
iting arrangement for ensuring cost-efficient overall de-
sign.

[0028] Insomeexample embodiments, the attachment
flange has a substantially planarfront surface, and where-
in the attachment flange is configured to be mounted in
the wall of the mixing tank such that the planar front sur-
face is substantially flush with a neighbouring interior wall
of the mixing tank. Thereby, the risk for contaminants at
the cleaning nozzle is reduced.

[0029] In some example embodiments, the nozzle in-
sert has a substantially planar circular front surface ar-
ranged next to the spherical exterior sliding surface of
the nozzle insert. Thereby, the cavity formed by the noz-
zle insert may be kept small for simplified cleaning of the
mixing tank in the area of the cleaning nozzle.

[0030] In some example embodiments, a diameter of
the substantially planar circular front surface is in the
range of 70 - 98%, specifically 80 - 96%, and more spe-
cifically 90 - 95%, of an exterior diameter of the spherical
exterior sliding surface of the nozzle insert. Thereby, the
size of the recess at the cleaning nozzle may be small.
[0031] In some example embodiments, a distance in
the longitudinal direction between a first plane defined
by an annular most forward surface of the attachment
flange and a second plane defined by a most forward
and substantially planar circular front surface of the noz-
zle insert is in the range of 1 - 10 mm, specifically 2 - 5
mm, when the firstand second planes are parallel. There-
by, the size of the recess at the cleaning nozzle may be
small.

[0032] Insomeexample embodiments,the attachment
flange has a sloping surface adjacent the through-hole
for providing a smooth and continuous transition between
the substantially planar front surface and the seat of the
attachment flange. Thereby, the risk for contaminants,
pollutants, dirt or soil in the area of the cleaning nozzle
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in reduced.

[0033] Insome example embodiments, the tank clean-
ing nozzle comprises a valve member for controlling a
flow of cleaning fluid from a cleaning fluid inlet to the
injection opening of the nozzle insert.

[0034] Mixing tank comprising a tank cleaning nozzle
as described above mounted in a wall of the mixing tank
and configured forinjecting a cleaning fluid into the mixing
tank.

[0035] Insomeexample embodiments, the mixing tank
further comprising an agitator arrangement having a ro-
tatable shaft and an impeller secured to the shaft, and
the tank cleaning nozzle is mounted in a side wall or
bottom wall of the mixing tank and configured for injecting
a cleaning fluid on the impeller.

[0036] Further features and advantages of the inven-
tion will become apparent when studying the appended
claims and the following description. The skilled person
in the art realizes that different features of the present
disclosure may be combined to create embodiments oth-
erthan those explicitly described hereinabove and below,
without departing from the scope of the present disclo-
sure.

BRIEF DESCRIPTION OF DRAWINGS

[0037] The disclosure will be described in detail in the
following, with reference to the attached drawings, in
which
Fig. 1 shows schematically a side view if a mix-
ing tank having a cleaning nozzle,
shows schematically a cross-section of
the mixing tank of figure 1, as seen from
above,

shows schematically an example spray
pattern,

shows a 3D view of an example embod-
iment of an adjustable cleaning nozzle,
shows a further 3D view of the cleaning
nozzle of figure 3a,

shows an example embodiment of the
fastening arrangement,

show schematically cross-sections of a
further example embodiment of an ad-
justable cleaning nozzle,

shows an exploded view of the cleaning
nozzle of figures 4a-4c,

shows schematically a further example
embodiment of the adjustable cleaning
nozzle,

shows schematically a further example
embodiment of the positioning mecha-
nism,

show schematically 3D views of a further
example embodiment of the cleaning
nozzle,

show schematically side views and sec-

Fig. 2a

Fig. 2b
Fig. 3a
Fig. 3b
Fig. 3c

Fig. 4a-4c

Fig. 4d
Fig. 5

Fig. 6
7a-7d

Fig.

Fig. 8a-8d
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tional views of the cleaning nozzle of fig-
ures 7a-7d,

show schematically an example embod-
iment of a spherically adjustable nozzle
insert having a valve member in closed
and open state,

show schematically an example embod-
iment of a pivotally adjustable nozzle in-
sert having a valve member in closed
and open state,

shows schematically an example em-
bodiment of an adjustable nozzle insert
having an automatically operating valve
member,

shows schematically the main steps of
a method according to the disclosure.

Fig. 9a-9b

Fig. 10a-10b

Fig. 11

Fig. 12

DESCRIPTION OF EXAMPLE EMBODIMENTS

[0038] Various aspects of the disclosure will hereinaf-
ter be described in conjunction with the appended draw-
ings to illustrate and not to limit the disclosure, wherein
like designations denote like elements, and variations of
the described aspects are notrestricted to the specifically
shown embodiments, but are applicable on other varia-
tions of the disclosure.

[0039] Figure 1 schematically shows a mixing tank 1
comprising an agitator arrangement 2 having a rotatable
shaft 6 and an impeller 7 secured to the shaft 6, wherein
a tank cleaning nozzle 20 is mounted in a side wall 5 or
bottom wall 4 or top wall 3 of the mixing tank 1 and con-
figured for injecting a cleaning fluid on the impeller 7.
[0040] The agitator arrangement 2 is installed within
the tank for enabling mixing of a product, such as a liquid,
within the tank 1. The mixing tank extends in a vertical
direction 10, afirsttransverse direction 11a, and a second
transverse direction 11b that is perpendicular to the ver-
tical direction 10 and the first transverse direction 11a.
[0041] The agitator arrangement 2 may for example
be attached to, and extend through, the top wall 3 of the
tank 1, as shown in figure 1, but the agitator arrangement
2 may alternatively be attached to, and extend through,
another wall, such that the bottom wall 4 or side wall 5
of the tank 1.

[0042] The height of the tank 1 in the vertical direction
10 may for example be in the range of 1 - 10 metres, and
the width of the tank 1 in the first and second transverse
directions 11a, 11b may for example be in the range of
1 - 5 metres.

[0043] The impeller 7 corresponds to a mixing tool 7,
such as mixing blades or the like, secured to the rotatable
shaft 6 that is powered by a motor 8, for example via a
transmission 9. Operation of the motor 8 will then cause
the mixing tool to rotate within the mixing tank 1 for mixing
of a product within the tank 1.

[0044] The product may for example be filled into the
tank 1 via an inlet pipe 12 and emptied from the tank 1
via an outlet pipe 13.
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[0045] In the example embodiment of the mixing tank
1 of figure 1, a cleaning nozzle 20 is mounted within the
sidewall 5 of the tank 1. The cleaning nozzle 20 is ar-
ranged for spraying a cleaning fluid 21 into the tank 1 for
cleaning of the tank 1 and/or the agitator arrangement 2,
for example between consecutive product batches. The
cleaning fluid may be supplied to the cleaning nozzle 20
via a cleaning fluid supply pipe 18.

[0046] Inthe example embodiment of figures 1 and 2a,
the cleaning nozzle 20 is mounted and configured to have
an injection direction of cleaning fluid 21 primarily in the
first transverse direction 11a, even if the cleaning nozzle
20 typically is configured to generate a spray of cleaning
fluid 21 having a certain spray pattern, such as flat pat-
tern, round pattern, or the like. The term "injection direc-
tion" thus herein refers to a central main direction of a
certain spray pattern of the cleaning nozzle 20.

[0047] Figure 2a schematically illustrates a cross-sec-
tional view of the tank 1 at section C-C of figure 1. The
cleaning nozzle 20 includes an adjustment mechanism
for enabling adjustment of the injection direction of the
cleaning fluid relative to the tank 1 and agitator arrange-
ment 2 when being mounted in the sidewall 5 of the tank
1. This adjustment of the injection direction of the clean-
ing fluid 21 is illustrated in figure 2a in form of angular
range 22 defining the maximal adjustment range of the
cleaning nozzle 20. In other words, the cleaning nozzle
20 can be adjusted by means of the adjustment mecha-
nism of the cleaning nozzle for having adirection injection
anywhere within the angular range 22.

[0048] As described more in detail below, the angular
range 22 may extend only in a single plane, as provided
when the cleaning nozzle 22 is adjustable around only a
single pivot axis. Alternatively, the angular range 22 may
extend in two mutually perpendicular planes, as provided
when the cleaning nozzle 22 is adjustable around two
perpendicular pivot axes, or as provided by a spherically
adjustable cleaning nozzle 20. The single plane or two
mutually perpendicular planes may, depending on the
mounting position of the cleaning nozzle, be aligned with
a vertical and/or horizontal plane, or be inclined with re-
spect to the vertical and/or horizontal planes.

[0049] The injection direction, as illustrated by arrow
23 in figure 2a, may for example be adjustable over an
angular range 22 of 3 - 90°, specifically 7 - 50°, and more
specifically 10 - 25°. This applies to each plane, in which
the cleaning nozzle in adjustable, and the adjustment
range 22 may be the same or different in each plane.
[0050] In the example installation of the cleaning noz-
zle 20 in tank 1 of figure 2a, the injection direction 23
defines an angle 24 of about 5° with respect to a central
injection direction 25 of the nozzle 20.

[0051] Figure 2b schematicallyillustrates one example
spray pattern 26 of the cleaning nozzle 20, which spray
pattern 26 may be referred to as flat spray pattern be-
cause of its elongated elliptical shape in the vertical di-
rection 10. This spray pattern 26 may be advantageously
used for cleaning of the agitator arrangement 2, because
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it covers a relatively large scope in the vertical direction
10, but can maintain a relatively strong injection force by
keeping the spray pattern narrow, i.e. focused, in the sec-
ond transverse direction 11b. For example, the spray an-
gle in the vertical direction may be in the range of 15 -
60°, and the spray angle in the second transverse direc-
tion may be in the range of 10 - 50% of the spray angle
in the vertical direction.

[0052] Other types of spray patterns are for example
solid stream, full cone, hollow cone, spoon flat fan,
straight, etc.

[0053] The injection direction 23 of the cleaning nozzle
may have large impact on the overall cleaning efficiency
of the cleaning nozzle 20, especially when the spray pat-
tern is focused in one or both directions. For example,
with a flat spray pattern as illustrated in figure 2b, it may
in certain implementations be undesirable to have an in-
jection direction 23 oriented towards a centre of the ro-
tatable shaft 6 of the agitator arrangement 2, because
the rotatable shaft 6 may then form a barrier that prevents
cleaning fluid from reaching the rear side of the tank, or
rear side of the mixing blades, as seen from the nozzle.
In such implementations, the cleaning nozzle 2 must be
carefully and accurately mounted in the wall of the tank
for providing the desired injection direction 23. However,
such carefully and accurately mounting of the cleaning
nozzle is time consuming and thus not cost-efficient. The
presentdisclosure solves this problem by having a clean-
ing nozzle with adjustable injection direction, i.e. the in-
jection direction 23 may be adjusted after finished mount-
ing of the cleaning nozzle in the wall of the tank 1, in
particular after having secured a fastening flange of the
nozzle to the tank. Thereby, a final desired injection di-
rection, such as for example on the mixing blades of the
agitator arrangement 2, may easily be obtained.

[0054] Figure 3a and 3b show different 3D views of
first example embodiment of a cleaning nozzle 2, and
figure 4a shows a sectional view of example embodiment
of the cleaning nozzle 20 in a mounted stated in a wall
3-5 of a mixing tank 1. The tank cleaning nozzle 20 has
a longitudinal direction 30, a first lateral direction 31a
perpendicular to the longitudinal direction 30 and a sec-
ond lateral direction 31b that is perpendicular to the lon-
gitudinal direction 30 and the first lateral direction 31a.
[0055] Thecleaningnozzle 20is arranged for receiving
pressurised cleaning fluid at an inlet port 57 from the
cleaning fluid supply pipe 18, and to convey the cleaning
fluid through the cleaning nozzle to an injection opening
36 for spraying cleaning fluid into the tank 1 for cleaning
of the tank 1 and/or the agitator arrangement 2.

[0056] The cleaning nozzle 20 comprises an attach-
ment flange 32 having a through-hole 33 and configured
for being attached to a wall 3-5 of a mixing tank 1, such
that the longitudinal direction 30 of the tank cleaning noz-
zle 20 is oriented substantially normal to an interior sur-
face 34 of the wall 3-5 of the mixing tank 1 at the location
of the tank cleaning nozzle 20.

[0057] For clarity, a normal 48 to the interior surface
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34 of the wall 3-5 of the mixing tank 1 at the location of
the tank cleaning nozzle 20 is shown in figure 4a.
[0058] The cleaning nozzle 20 further comprises anoz-
zle insert 35 arranged at the through-hole 33, wherein
the nozzle insert 35 has an injection opening 36 config-
ured for injecting a cleaning fluid into the mixing tank 1.
[0059] Moreover, the tank cleaning nozzle 20 further
comprises a fastening arrangement 37 for fastening the
nozzle insert 35 to the attachment flange 32, wherein the
nozzle insert 35 is spherically moveably mounted relative
to the attachment flange 32, for enabling adjustment of
the injection direction 23 of the cleaning fluid.

[0060] Having the nozzle insert 35 being spherically
moveably mounted relative to the attachment flange 32
means that the nozzle insert is capable of performing a
spherical motion relative to the attachment flange, for
enabling adjustment of the injection direction of the clean-
ing fluid. However, for avoiding that the nozzle insert 35
does not become spherically adjusted unless desired,
the fastening arrangement 37 is configured to fasten the
nozzle insert 35 in a desired spherical position, for ex-
ample be friction clamping of the nozzle insert 35 against
the attachment flange 32.

[0061] With reference to figure 4a again, the attach-
ment flange 32 is sealingly attached to the wall 3-5 of the
mixing tank 1, for example by welding 45, soldering, or
clamping by threaded members orrivets, or the like. Spe-
cifically, the attachment flange 32 is typically circular and
configured for being attached in a hole 44 in the wall of
the mixing tank 1.

[0062] The attachmentflange 32 may according to cer-
tain embodiments have a seat 38, and the nozzle insert
35 may have an at least partly spherical exterior sliding
surface 39 that is configured for being in sliding engage-
ment with the seat 38 of the attachment flange 32.
[0063] The seat 38 of the attachment flange 32 that is
configured for being in sliding engagement with the
spherical exterior sliding surface 39 of the nozzle insert
35, may have an at least partly spherical sliding surface
that may correspond to the spherical exterior sliding sur-
face of the nozzle insert 35.

[0064] Alternatively, the seat 38 of the attachment
flange 32 may have a conical sliding surface, or a curved
funnel shaped surface, configured for being in sliding en-
gagement with the spherical exterior sliding surface 39
of the nozzle insert 35.

[0065] Moreover, the seat 38 of the attachment flange
32 partly faces towards a rear side 40 of the tank cleaning
nozzle 20. Thereby, the spherical exterior sliding surface
39 of the nozzle insert 35 may be pressed against the
seat 38 of the attachment flange 32 when a force pushes
to nozzle insert toward a front side 41 of the nozzle insert
20.

[0066] The rear side 40 of the cleaning nozzle refers
to the side of the nozzle 20 facing away from the intended
injection direction 23, i.e. facing toward an exterior of the
mixing tank 1, and front side 41 of the cleaning nozzle
20 refers to the side of the nozzle 20 facing in same di-
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rection as the intended injection direction 23, i.e. towards
an intended interior of the mixing tank 2.

[0067] According to some example embodiments, the
fastening arrangement 37 is configured for exerting a
clamping force on the nozzle insert 35 in the longitudinal
direction 30 towards the front side 41 for urging the nozzle
insert 35 against the seat 38 of the attachment flange 32.
Thereby, a robust and straightforward fastening of the
nozzle insert 35 is accomplished, and the fastening ar-
rangement may thereby also enable simply adjustment
ofthe injection direction 23 of the nozzle 20. Forexample,
the fastening arrangement 38 may first, during an adjust-
ment mode, be set in a loose mode or low contact pres-
sure mode for enabling low friction force between the
spherical exterior sliding surface 39 of the nozzle insert
and the seat 38 of the attachment flange 32 enabling
simply adjustment of the injection direction 23, and sub-
sequently, when the nozzle insert has be set in a position
providing a desired injection direction, the fastening ar-
rangement 37 may be tightened to clamp the nozzle in-
sert 35 against the seat 38 of the attachment flange 32
for ensuring rigid, robust and non-movable fastening of
the nozzle insert 35.

[0068] In the example embodiment of figure 4a, the
fastening arrangement has a seat 42, and the nozzle
insert 35 has a spherical exterior sliding surface 39 that
is configured for being in sliding engagement with the
seat 42 of the fastening arrangement 37. This arrange-
ment enables easy and user-friendly adjustment and
subsequent fastening of the nozzle insert 35.

[0069] The spherical exterior sliding surface 39 of the
nozzle insert 35 that is configured for sliding engagement
with the seat 42 of the fastening arrangement 37 may be
continuous with, i.e. switching smoothly and step-less to,
the spherical exterior sliding surface 39 of the nozzle in-
sert 35 that is configured for sliding engagement with the
seat 38 of the attachment flange 32. Alternatively, the
nozzle insert 35 may include a recess, groove, or step
between the spherical exterior sliding surface 39 of the
nozzle insert 35 that is configured for sliding engagement
with the seat 42 of the fastening arrangement 37 and the
spherical exterior sliding surface 39 of the nozzle insert
35 thatis configured for sliding engagement with the seat
38 of the attachment flange 32.

[0070] Specifically, the seat 42 of the fastening ar-
rangement 37, which is configured for being in sliding
engagement with the spherical exterior sliding surface
39 of the nozzle insert 35, has an at least partly spherical
sliding surface corresponding to the spherical exterior
sliding surface 39 of the nozzle insert 35. Alternatively,
the seat 42 of the fastening arrangement 37 that is con-
figured for being in sliding engagement with the spherical
exterior sliding surface 39 of the nozzle insert 35, may
have an at least partly conical sliding surface, or a curved
funnel shaped surface.

[0071] With reference to figure 3a - 3c, the fastening
arrangement 37 for fastening the spherically mounted
nozzle insert 35 may comprises plurality of circular seg-
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ments 43, such as two circular segments 43, configured
for exerting a clamping force on the nozzle insert 35 in
the longitudinal direction 30. Alternatively, the fastening
arrangement 37 may comprises a ring for engaging and
pressing the nozzle insert 35 in the longitudinal direction
30. A fastening arrangement 37 in form of circular seg-
ments 43 may enable simplified installation and mounting
of the fastening arrangement, because the segments 43
may be installed without free access to rear end of the
nozzle insert 35, as aring-shaped fastening arrangement
37 typically requires.

[0072] The tank cleaning nozzle 20 may for example
include threaded fasteners 47, e.g. in the form of bolts,
configured for being threadingly received in holes 53 on
arearside 40 of the attachment flange 32 and for pressing
the fastening arrangement 37 towards the attachment
flange 32.

[0073] Sealing of the cleaning nozzle 20 for avoiding
leakage of a mixing product within the tank 1 is generally
desired. The connection between the stationary attach-
ment flange 32 and the wall 3-5 of the tank 1 is sealed
by welding, soldering, clamping or the like, possibly by
means also of one or more sealing rings at appropriate
locations.

[0074] A sealed connection between the spherically
moveably mounted nozzle insert 35 and attachment
flange 32 may for example be accomplished by providing
the attachment flange 32 with a sealing device 46 ar-
ranged at the seat 38 of the attachment flange 32 and
configured for sealing engagement with the spherical ex-
terior sliding surface 39 of the nozzle insert 35. Thereby,
spherical motion of the injection nozzle for adjustment of
injection direction 23 may be performed without leakage.
[0075] The sealing device 46 may for example by an
O-ring or the like.

[0076] However, the sealed connection between the
spherically moveably mounted nozzle insert 35 and at-
tachment flange 32 may alternatively be accomplished
by providing the nozzle insert with the sealing device ar-
ranged at the spherical exterior sliding surface 39 of the
nozzle insert 35 and configured for sealing engagement
with the seat 38 of the attachment flange 32.

[0077] Still more alternatively, the seat 38 associated
with the attachment flange 32 and/or the spherical exte-
rior sliding surface 39 associated with the nozzle insert
35 may in fact be provided on an additional intermediate
component, and in such case, the sealed connection be-
tween the spherically moveably mounted nozzle insert
35 and attachment flange 32 may alternatively be ac-
complished by providing one or both of said intermediate
components with the sealing device arranged at the
spherical exterior sliding surface and/or seat.

[0078] Furthermore, according to still another example
embodiment as schematically illustrated in figure 5, the
sealing device 46 itself may provide the spherical exterior
sliding surface 39 of the nozzle insert 35. In other words,
the nozzle insert 35 may have for example a cylindrical
exterior surface at a front end thereof, and a sealing de-
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vice 46 with a spherical exterior sliding surface 39 being
secured on the cylindrical end portion of the nozzle insert
35, wherein the spherical exterior sliding surface 39 of
the sealing device 46 is arranged for sliding and sealing
contact with the seat 38 of the attachment flange 32.
[0079] Still more alternatively, in certain example em-
bodiments, the sealed connection may be provided be-
tween the spherically moveably mounted nozzle insert
35 and the fastening arrangement 37 instead.

[0080] The attachment flange 32 may have a substan-
tially planar front surface 49, and the attachment flange
32 may be configured to be mounted in the wall 3-5 of
the mixing tank 1 such that the planar front surface 49 is
substantially flush with a neighbouring interior surface 34
of the wall 3-5 of the mixing tank 1.Thereby, cleaning of
the area of the cleaning nozzle 20 exposed to the interior
of the mixing tank 1 is simplified, and the space for con-
taminants is reduced.

[0081] Moreover, the nozzle insert 35 may have a sub-
stantially planar circular front surface 51 facing the front
side 41 and arranged next to the spherical exterior sliding
surface 39 of the nozzle insert 35. Thereby, the recess
52 formed between the attachment flange 32 and nozzle
insert 35 is kept shallow, and the nozzle insert 35 may
be located relatively close to the substantially planar front
surface 49 of the attachment flange 32 for reducing space
for containments, but without protruding beyond the in-
terior surface 34 of the wall 3-5 of the mixing tank for
enabling use of impeller that swipes along the interior
surface 34 of the wall 3-5.

[0082] In particular, a distance 54 in the longitudinal
direction 30 between a first plane defined by an annular
most forward surface 55 of the attachment flange 32 and
a second plane defined by a most forward and substan-
tially planar circular front surface 51 of the nozzle insert
35 is in the range of 1 - 10 mm, specifically 2 - 5 mm,
when the first and second planes are parallel, as illus-
trated in figure 4a.

[0083] In addition, the attachment flange 32 may have
a sloping surface 56 adjacent the through-hole 33 for
providing a smooth and continuous transition between
the substantially planar front surface 55 and the seat 38
of the attachment flange 35. Thereby, cleaning of the
cleaning nozzle 20 is simplified, and contaminants may
less easily remain in corner areas.

[0084] Figure 4b and 4c show the cleaning nozzle 20
of figure 4a in two different adjustment positions, having
two differentinjection directions 23. Specifically, in figure
4b, the injection direction 23 defines an angle 24 of about
5° in a first direction with respect to a central injection
direction 25 of the nozzle 20, and in figure 4c, the injection
direction 23 defines an angle 24 of about 5° in a second
direction, opposite to the first direction, with respect to a
central injection direction 25 of the nozzle 20.

[0085] Furthermore, as illustrated in figures 4b and 4c,
the tank cleaning nozzle 20 may comprise a motion lim-
iting arrangement preventing the nozzle insert 35 from
being adjusted such that any portion of the nozzle insert
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35 extends beyond a plane defined by an annular most
forward surface 55 of the attachment flange 32, in the
longitudinal direction 30 towards the front side 41.
[0086] As mentioned above, it may be desirable to
avoid that the cleaning nozzle protrudes beyond the in-
terior surface 34 of the wall 3-5 of the mixing tank for
enabling use of impeller that swipes along the interior
surface 34 of the wall 3-5. For avoiding that a user by
mistake adjusts the nozzle insert 35 to an extent that a
portion of the nozzle insert 35 starts to protrude beyond
the interior surface 34 of the wall 3-5 of the mixing tank,
the motion limiting arrangement, i.e. adjustment stop, of
the nozzle insert 35 may be provided.

[0087] In figure 4b and 4c, the nozzle insert 35 is ad-
justed to its maximal limitand the motion limiting arrange-
ment stops further adjustment in the adjustment direc-
tion. In the example embodiment of cleaning nozzle 20
of figures 4a-4d, the motion limiting arrangement com-
prises a blocking surface 60 of the fastening arrangement
37 that cooperates with a corresponding blocking surface
74 onthe nozzle insert 35. Specifically, the motion limiting
arrangement is composed of a blocking surface 60 on
each of the two circular segments 43 of the fastening
arrangement 37 that cooperates with a corresponding
blocking surface 74 on the nozzle insert 35. The corre-
sponding blocking surface 74 may for example corre-
spond to an exterior side surface of the nozzle insert 35
located side by side with the spherical exterior sliding
surface 39 of the nozzle insert 35.

[0088] Consequently, the motion limiting arrangement
comprises an blocking surface 60 located on the fasten-
ing arrangement 37 and configured for engaging with the
nozzle insert 35 for preventing the nozzle insert 35 from
being adjusted such that any portion of the nozzle insert
35 extends beyond a plane defined by an annular most
forward surface 55 of the attachment flange 32, in the
longitudinal direction 30 towards the front side 41.
[0089] Figure 4d shows an exploded view of the clean-
ing nozzle 20 of figures 4a-4c, showing for example an
annular groove 61 provided in the attachment flange 32
in the area of the through-hole 33 and configured for re-
ceiving the sealing device 46.

[0090] The relationship of a diameter 62 of the spher-
ical exterior sliding surface 39 and a diameter 63 of the
substantially planar circular front surface of the nozzle
insert 35 is also identified, wherein the diameter 63 of
the substantially planar circular frontsurface of the nozzle
insert 35 is in the range of 70 - 98%, specifically 80 -
96%, and more specifically 90 - 95%, of the exterior di-
ameter 62 of the spherical exterior sliding surface 39 of
the nozzle insert 35. Thereby, the nozzle insert 35 may
be located relatively close to the front end of the cleaning
nozzle for keeping the recess formed in the interior wall
of the tank at the location of the cleaning nozzle relatively
small and shallow, while still avoiding that the nozzle in-
sert protrudes beyond the plane defined by the annular
most forward surface 55 of the attachment flange 32,
and/or beyond the interior surface 34 of the wall 3-5 of
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the mixing tank.

[0091] A small and shallow recess is generally desir-
able for enabling improved cleaning of the area of the
cleaning nozzle and avoiding having the nozzle insert
protruding beyond the interior surface 34 of the wall 3-5
of the mixing tank is generally desirable for avoiding any
risk for interference with the agitator arrangement.
[0092] In addition, figure 4d also clearly shows that the
fastening arrangement 37 and attachmentflange 32 have
a positioning mechanism for controlling the mutual rela-
tive position. In other words, a positioning mechanism is
provided that assists with placing the fastening arrange-
ment 37 and attachment flange 32 in a correct position
relative to each other upon fastening of the fastening ar-
rangement 37 to the attachment flange 32.

[0093] The correct relative position of the fastening ar-
rangement 37, such as multiple circular segments 43 or
a ring, to the attachment flange 32 is important for pro-
viding a good distribution of clamping force by the seat
42 of the fastening arrangement 37 against the spherical
exterior sliding surface 39 of the nozzle insert 35, and
thus a reliable fastening of the adjustable nozzle insert
in a desired angular position.

[0094] The correct relative position of the fastening ar-
rangement 37 to the attachment flange 32 is important
when the motion limiting arrangement includes the block-
ing surface 60 of the fastening arrangement 37 as de-
scribed above, because this requires correct positioning
of the fastening arrangement 37 relative to the nozzle
insert 35 for accomplishing correct motion limiting per-
formance.

[0095] In the example embodiment of figures 3¢ and
4a-4d, the positioning mechanism comprises a protru-
sion 64 in the attachment flange 32 and a corresponding
recess on the fastening arrangement 37.

[0096] The recess 65 is configured to fit with high ac-
curacy within the protrusion 64 of the attachment flange
32, such thatcorrect relative position between the attach-
ment flange 32 and the fastening arrangement 37 can
be easily and automatically accomplished upon assem-
bly of said parts.

[0097] Clearly, the positioning mechanism could be ar-
ranged oppositely, i.e. having the recess in the fastening
arrangement and the corresponding protrusion in the at-
tachment flange.

[0098] With reference tofigure 6, the protrusion 64 and
corresponding recess 65 of the positioning mechanism
can have tapered side surfaces 66, as seen in the longi-
tudinal direction 30 of the cleaning nozzle 20, for enabling
further improved automatic mutual positioning

[0099] Due to the above-described positioning mech-
anism, a diameter 67 of through-holes 68 of the fastening
arrangement 37, such as in the circular segments 43 or
a ring, may be significantly larger than the diameter 69
of the threaded fasteners 47, such that a relatively large
play between threaded fasteners 47 and through-holes
68 is accomplished, thus simplifying insertion and screw-
ing of threaded fasteners 47 into the holes 53 on a rear
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side 40 of the attachment flange 32, but without nega-
tively effecting the correct positioning of the fastening
arrangement 37 relative to the attachment flange 32.
[0100] The example embodiments of the cleaning noz-
zle 20 described above with reference to figures 3a - 6
have been spherically moveably mounted relative to the
attachment flange 32 for enabling adjustment of the in-
jection direction 23 of the cleaning fluid. This is advanta-
geous because it allows large flexibility in terms of ad-
justment, namely in both the first and second lateral di-
rections 31a, 31b, of the cleaning nozzle 20. However,
in certain applications, it may be sufficient or desirable
to have a cleaning nozzle 20 that is adjustable in one
lateral direction only, or it may be desirable to provide a
less complex design of the cleaning nozzle. An example
embodiment of a tank cleaning nozzle with a pivotally
adjustable nozzle insert is therefore described below with
reference to figures 7a-8d.

[0101] Figure 7a and 7b shows 3D views of the clean-
ing nozzle from mainly a rear side 40 with the nozzle
insert 35 in two different angular positions, and figures
7c and 7d shows 3D views of the cleaning nozzle from
mainly the front side 41 with the nozzle insert 35 in said
two different angular positions. Moreover, figure 8a
shows a side view of the cleaning nozzle from a direction
perpendicular to the pivot axis, figure 8b shows section
B-B of figure 8a, figure 8c shows a side view of the clean-
ing nozzle from a direction parallel with the pivot axis,
and figure 8d shows section A-A of figure 8c.

[0102] The tank cleaning nozzle 20 has a longitudinal
direction 30, a first lateral direction 31a perpendicular to
the longitudinal direction 30 and a second lateral direction
31b that is perpendicular to the longitudinal direction 30
and the first lateral direction 31a.

[0103] The cleaning nozzle 20 comprises an attach-
ment flange 32 having a through-hole 33 and configured
for being attached to a wall 3-5 of a mixing tank 1, such
that the longitudinal direction 30 of the tank cleaning noz-
zle 20 is oriented substantially normal to an interior sur-
face 34 of the wall 3-5 of the mixing tank 1 at the location
of the tank cleaning nozzle 20.

[0104] The cleaning nozzle 20 further comprises anoz-
zle insert 35 arranged at the through-hole 33, wherein
the nozzle insert 35 has an injection opening 36 config-
ured for injecting a cleaning fluid into the mixing tank 1.
[0105] Moreover, the tank cleaning nozzle 20 further
comprises a fastening arrangement 37 for fastening the
nozzle insert 35 to the attachment flange 32, wherein the
nozzle insert 35 is pivotably moveably mounted relative
to the attachment flange 32 about an axis oriented in
parallel with the first lateral direction 31a, for enabling
adjustment of the injection direction 23 of the cleaning
fluid.

[0106] Consequently, the nozzle insert 35 is capable
of performing pivotal motion relative to the attachment
flange 32 about said axis.

[0107] The nozzle insert 35 has an at least partly cy-
lindrical exterior sliding surface 70 that is configured for
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being in sliding engagement with the seat 38 of the at-
tachment flange 32.

[0108] The seat 38 of the attachment flange 32, which
is configured for being in sliding engagement with the
cylindrical exterior sliding surface 70 of the nozzle insert
35, may for example have an at least partly cylindrical
sliding surface corresponding to the cylindrical exterior
sliding surface 70 of the nozzle insert 35. Alternatively,
seat 38 of the attachment flange 32 may be composed
of a planar surface, thus giving raise to point or line con-
tact with the cylindrical exterior sliding surface 70 of the
nozzle insert 35.

[0109] The through-hole 33 in the attachment flange
may be circular or of another shape and is preferably
arranged to overlap with an area of the injection opening
36 of the nozzle insert 35, such that cleaning fluid may
be sprayed from the injection opening 36, through the
through-hole, and further into the tank 1 for cleaning of
the tank 1 and/or the agitator arrangement 2.

[0110] The nozzle insert 35 may be clamped and
pressed against the seat 38 of the attachment flange 32
by means of the fastening arrangement 37.

[0111] The fastening arrangement 37 for fastening the
pivotally mounted nozzle insert 35 may comprise one,
two or more brackets 71 configured for exerting a clamp-
ing force on the nozzle insert 35 in the longitudinal direc-
tion 30. For example, the fastening arrangement 37 may
include one bracket 71 on each side of the nozzle insert
35.

[0112] The nozzle insert 35 may for example include
two shaft portions 72 that protrude on each side of the
nozzle insert 35 coaxial with the cylindrical exterior sliding
surface 70 of the nozzle insert 35, and the brackets 71
may be arranged to engage with said shaft portions 72.
[0113] The tank cleaning nozzle may for example in-
clude threaded fasteners 47, e.g. in the form of bolts,
configured for being threadingly received in holes on a
rear side of the attachment flange 32 and for pressing
the fastening arrangement, in particular the brackets 71,
towards the attachment flange 32.

[0114] The fastening arrangement, in particular the
brackets 71, may each have a seat 42, and wherein each
of the shaft portions 72 has a cylindrical exterior sliding
surface 73 that is configured for being in sliding engage-
ment with the seat 42 of the fastening arrangement 37.
[0115] The attachment flange 32 may further have a
sealing device 46 arranged at the seat 38 of the attach-
ment flange 32 and configured for sealing engagement
with the cylindrical exterior sliding surface 70 of the noz-
zle insert 35, as shown in figure 8b. Alternatively, the
nozzle insert 35 may have a sealing device arranged at
the cylindrical exterior sliding surface 70 of the nozzle
insert 35 and configured for sealing engagement with the
seat 38 of the attachment flange 32.

[0116] With reference tofigure 9a-10b, both the spher-
ically and pivotally adjustable version of the cleaning noz-
zle 20 may be provided with a valve member for control-
ling a flow of cleaning fluid from a cleaning fluid inlet 57
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to the injection opening 36 of the nozzle insert 35. For
example, figure 9a and 9b show a spherically adjustable
version of the cleaning nozzle 20 having a valve member
75 in a closed and open state, respectively, and figure
10a and 10b show a pivotally adjustable version of the
cleaning nozzle 20 having a valve member 75 in a closed
and open state, respectively.

[0117] The control of the valve member 75 may be ac-
complished by hand by a user, or by means of a pneu-
matic, electric, hydraulic actuator (not showed) or the like
thatis controlled by an electronic controller. Alternatively,
the valve member 75 may be arranged to open automat-
ically upon supply of pressurised cleaning fluid to the
cleaning nozzle 20, as illustrated in figure 11.

[0118] In particular, the example embodiment of the
nozzle insert 35 of figure 11 comprises an internal spring-
loaded valve member 75, wherein the spring 76 exerts
a force on the valve member towards the closed state,
in which an annular seal 77 closes the flow passage
through the cleaning nozzle 20. Upon supply of pressu-
rised cleaning fluid at the inlet port 57 into a cavity 58 of
the nozzle insert 35, cleaning fluid may enter and pass
through passages 59 of a front plate 78 of the valve mem-
ber 75 and exert a pressure urging the valve member 75
rearwards against the force of the spring 76, such that a
flow passage automatically opens from the inlet port 57
to the injection opening 36 for spraying cleaning fluid into
the tank 1 for cleaning of the tank 1 and/or the agitator
arrangement 2. Upon decreasing the supply of cleaning
fluid, the valve member 75 will automatically return to
closed state.

[0119] Alternatively, a valve member may be provided
in the cleaning fluid supply pipe 18, or somewhere else
upstream of the cleaning nozzle 20, for controlling the
injection of cleaning fluid into the tank 1.

[0120] With reference to figure 12, the disclosure also
relates to a method for mounting a tank cleaning nozzle
20 in awall 3-5 of a mixing tank 1. The method comprises
afirststep S1 of attaching an attachment flange 32 having
athrough-hole 33 to a wall 3-5 of the mixing tank1, where-
in the longitudinal direction 30 of the tank cleaning nozzle
20 is oriented substantially normal to an interior surface
of the wall 3-5 of the mixing tank 1 at the location of the
tank cleaning nozzle 20. The method further comprises
a second step S2 of arranging a nozzle insert 35 at the
through-hole 33, such that an injection opening 36 of the
nozzle insert 35 is configured for injecting the cleaning
fluid into the mixing tank 1. In addition, the method com-
prises a third step S3 of fastening the nozzle insert 35 to
the attachment flange 32 using a fastening arrangement
37. Thereafter, before final clamping of the nozzle insert
35, the method may comprise a fourth step S4 of adjust-
ing an injection direction 23 of the cleaning fluid by spher-
ical motion of the nozzle insert 35 relative to the attach-
ment flange 32, and/or pivotal motion of the nozzle insert
35 relative to the attachment flange 32 about an axis
oriented in parallel with the first lateral direction 31a.
[0121] The method thus typically also includes a fifth
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step of clamping the nozzle insert 35 for securing the
angular or spherical position of the nozzle insert 35 after
adjustment. Consequently, after the third step S3 of fas-
tening the nozzle insert 35 to the attachment flange 32
using the fastening arrangement 37, and before the fifth
step of clamping the nozzle insert 35, the nozzle insert
35 is typically only fastened with a small, or zero, clamp-
ing torque, such that adjustment of the injection direction
23 can still be performed.

[0122] It will be appreciated that the above description
is merely exemplary in nature and is not intended to limit
the present disclosure, its application or uses. While spe-
cific examples have been described in the specification
and illustrated in the drawings, it will be understood by
those of ordinary skill in the art that various changes may
be made and equivalents may be substituted for ele-
ments thereof without departing from the scope of the
presentdisclosure as defined in the claims. Furthermore,
modifications may be made to adapt a particular situation
or material to the teachings of the present disclosure with-
out departing from the essential scope thereof.

[0123] Therefore, itis intended that the present disclo-
sure not be limited to the particular examples illustrated
by the drawings and described in the specification as the
best mode presently contemplated for carrying out the
teachings of the present disclosure, but that the scope
of the present disclosure will include any embodiments
falling within the foregoing description and the appended
claims. Reference signs mentioned in the claims should
not be seen as limiting the extent of the matter protected
by the claims, and their sole function is to make claims
easier to understand.

Claims

1. Atank cleaning nozzle (20) having a longitudinal di-
rection (30), a first lateral direction (31a) perpendic-
ularto the longitudinal direction (30), and comprising:

an attachment flange (32) having a through-hole
(33) and configured for being attached to a wall
(3-5) of a mixing tank (1), such that the longitu-
dinal direction (30) of the tank cleaning nozzle
(20) is oriented substantially normal to an interior
surface (34) of the wall (3-5) of the mixing tank
(1) at the location of the tank cleaning nozzle
(20), and

anozzleinsert (35) arranged at the through-hole
(33) and having an injection opening (36) con-
figured for injecting a cleaning fluid into the mix-
ing tank,

wherein the tank cleaning nozzle (20) further
comprises a fastening arrangement (37) for fas-
tening the nozzle insert (35) to the attachment
flange (32), and wherein the nozzle insert (35) is:

- spherically moveably mounted relative to
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the attachment flange (32), and/or

- pivotably moveably mounted relative to the
attachment flange (32) about an axis orient-
ed in parallel with the first lateral direction
(31a),

for enabling adjustment of an injection direction
(23) of the cleaning fluid.

2. The tank cleaning nozzle (20) according to claim 1,
wherein the attachment flange (32) has a seat (38),
and wherein the nozzle insert (35) has an at least
partly spherical or an at least partly cylindrical exte-
rior sliding surface (39,70) thatis configured for being
in sliding engagement with the seat (38) of the at-
tachment flange (32).

3. The tank cleaning nozzle (20) according to claim 2,
wherein the tank cleaning nozzle (20) has a front
side (41) configured for facing toward an interior of
the mixing tank (1) and a rear side (40) configured
for facing toward an exterior of the mixing tank (1),
and wherein the fastening arrangement (37) is con-
figured for exerting a clamping force on the nozzle
insert (35) in the longitudinal direction (30) towards
the front side (41) for urging the nozzle insert (35)
against the seat (38) of the attachment flange (32).

4. The tank cleaning nozzle (20) according to any of
the previous claims, wherein

the fastening arrangement (37) for fastening the
spherically mounted nozzle insert (35) compris-
es a ring or a plurality of circular segments (43)
configured for exerting a clamping force on the
nozzle insert (35) in the longitudinal direction
(30), or

the fastening arrangement (37) for fastening the
pivotally mounted nozzle insert (35) comprises
one, two or more brackets (71) configured for
exerting a clamping force on the nozzle insert
(35) inthe longitudinal direction (30), specifically
onebracket (71) on each side of the nozzle insert
(35).

5. The tank cleaning nozzle (20) according to any of
the previous claims 2 - 5, wherein

the attachment flange (32) has a sealing device
(46) arranged at the seat (38) of the attachment
flange (32) and configured for sealing engage-
ment with the cylindrical or spherical exterior
sliding surface (70,39) of the nozzle insert (35),
or

the nozzle insert (35) has a sealing device (46)
arranged at the cylindrical or spherical exterior
sliding surface (70,39) of the nozzle insert (35)
and configured for sealing engagement with the
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seat (38) of the attachment flange (32).

The tank cleaning nozzle (20) according to any of
the previous claims, wherein the fastening arrange-
ment (37) has a seat (42), and wherein the nozzle
insert (35) has a cylindrical or spherical exterior slid-
ing surface (70,39) that is configured for being in
sliding engagement with the seat (42) of the fasten-
ing arrangement (37).

The tank cleaning nozzle (20) according to any of
the previous claims, wherein the fastening arrange-
ment (37) and attachment flange (32) have a posi-
tioning mechanism for controlling the mutual relative
position.

The tank cleaning nozzle (20) according to any of
the previous claims, wherein the tank cleaning noz-
zle (20) comprises threaded fasteners (47) config-
ured for being threadingly received in holes (53) on
a rear side of the attachment flange (32) and for
pressing the fastening arrangement (37) towards the
attachment flange (32)

The tank cleaning nozzle (20) according to any of
the previous claims, wherein the tank cleaning noz-
zle (20) comprises a motion limiting arrangement
preventing the nozzle insert (35) from being adjusted
such thatany portion of the nozzle insert(35) extends
beyond a plane defined by an annular most forward
surface of the attachment flange (32), in the longitu-
dinal direction (30) towards the front side (41).

The tank cleaning nozzle (20) according to claim 9,
wherein the motion limiting arrangement comprises
a blocking surface (60) located on the fastening ar-
rangement (37) and configured for engaging with the
nozzle insert (35) for preventing the nozzle insert
(35) from being adjusted such that any portion of the
nozzle insert (35) extends beyond a plane defined
by an annular most forward surface (55) of the at-
tachment flange (32), in the longitudinal direction
(30) towards the front side (41).

The tank cleaning nozzle (20) according to any of
the previous claims 2 - 10, wherein the nozzle insert
(35) has a substantially planar circular front surface
(51) arranged next to the spherical exterior sliding
surface (39) of the nozzle insert (35).

The tank cleaning nozzle (20) according to claim 11,
wherein a diameter (63) of the substantially planar
circular front surface (51) is in the range of 70 - 98%,
specifically 80 - 96%, and more specifically 90 - 95%,
of an exterior diameter (62) of the spherical exterior
sliding surface (39) of the nozzle insert (35).

The tank cleaning nozzle (20) according to any of
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14.

15.
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claims 11 - 12, wherein the attachment flange (32)
has a sloping surface (56) adjacent the through-hole
(33)for providing a smooth and continuous transition
between the substantially planar front surface (49)
and the seat (38) of the attachment flange (32).

Mixing tank comprising a tank cleaning nozzle (20)
according to any of previous claims mounted in a
wall (3-5) of the mixing tank (1) and configured for
injecting a cleaning fluid into the mixing tank (1).

A method for mounting a tank cleaning nozzle (20)
in a wall (3-5) of a mixing tank (1), the tank cleaning
nozzle (20) having a longitudinal direction (30) and
a first lateral direction (31a) perpendicular to the lon-
gitudinal direction (30), the method comprising:

attaching an attachment flange (32) having a
through-hole (33) to a wall (3-5) of the mixing
tank (1), wherein the longitudinal direction (30)
of the tank cleaning nozzle (20) is oriented sub-
stantially normal to an interior surface (34) of the
wall (3-5) of the mixing tank (1) at the location
of the tank cleaning nozzle (20),

arranging a nozzle insert (35) at the through-
hole (33), such that an injection opening (36) of
the nozzle insert (35) is configured for injecting
a cleaning fluid into the mixing tank (1),
fastening the nozzle insert (35) to the attach-
ment flange (32) using a fastening arrangement
(37), and

adjusting an injection direction (23) of the clean-
ing fluid by

- spherical motion of the nozzle insert (35)
relative to the attachment flange (32),
and/or

- pivotal motion of the nozzle insert (35) rel-
ative to the attachment flange (32) about an
axis oriented in parallel with the first lateral
direction (31a).
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