Office de la Propriete Canadian CA 2813068 C 2016/10/25
Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 81 3 068
Hindstie Ganada Industy Canads 12 BREVET CANADIEN
CANADIAN PATENT
(13) C
(86) Date de depot PCT/PCT Filing Date: 2011/07/27 (51) ClL.Int./Int.Cl. CO2F 1/32 (2006.01),

(87) Date publication PCT/PCT Publication Date: 2012/04/12
(45) Date de delivrance/lssue Date: 2016/10/25

F15D 1/02 (2006.01)

(72) Inventeurs/Inventors:
ANTON, HANS-JOACHIM, D

(85) Entree phase nationale/National Entry: 2013/03/28 RAPAKA, MADHUKAR, IN
(86) N° demande PCT/PCT Application No.: EP 2011/003/759 (73) Propriétaire/Owner:
(87) N° publication PCT/PCT Publication No.: 2012/045378 XYLEM IP HOLDINGS LLC, US

(30) Priorité/Priority: 2010/10/08 (DE10 2010 047 782.6) (74) Agent: SMART & BIGGAR

(54) Titre : REDRESSEUR D'ECOULEMENT POUR CANALISATIONS FERMEES
(54) Title: FLOW RECTIFIER FOR CLOSED PIPELINES

(57) Abrege/Abstract:

The invention relates to a conduit for a UV-irradiation apparatus, in which the UV-irradiation apparatus (6) is arranged in a closed

conduit (1, 3) and an intake cone (2) Is provided upstream of a UV reactor (6) in the flow direction.

he Intake cone, as part of the

wall of the condult, increases the cross-sectional area of the conduit from an infeed pipeline cross-sectional area to a cross-

sectional area of the reactor. A flow straightener (10) having at least one Inr
second guide element (13) Is arranged In the intake cone (2), wherein the Ir

cylindrical pipe and the outer guide element (13) runs substantially parallel to th
wall.
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Abstract

The invention relates to a conduit for a UV-irradiation apparatus, in which
the UV-irradiation apparatus (6) is arranged in a closed conduit (1, 3)
and an intake cone (2) is provided upstream of a UV reactor (6) in the
flow direction. The intake cone, as part of the wall of the conduit,
increases the cross-sectional area of the conduit from an infeed pipeline
cross-sectional area to a cross-sectional area of the reactor. A flow
straightener (10) having at least one inner first guide element (11) and
at least one outer second guide element (13) is arranged in the intake
cone (2), wherein the inner guide element (11) is a substantially
circularly cylindrical pipe and the outer guide element (13) runs
substantially parallel to the outer wall and is arranged spaced from the

outer wall.

Figure 1
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Flow rectifier for closed pipelines

The present invention relates to a flow rectifier for closed pipelines with the

features described herein.

UV irradiation of flowing liquids is undertaken for various purposes, for example to
disinfect drinking water and waste water, and to trigger chemical reactions which
are enabled by the UV radiation. The UV dosage given to each volume element is
always decisive for the desired effect of the UV radiation in the liquid. In
disinfection applications, the microorganisms contained in the water are reliably
disinfected only if a specific minimum dosage is applied to them. It is therefore
necessary to set the radiation power in the system in such a way that the liquid
volume with the shortest residence time or the lowest irradiation intensity reliably

receives the required minimum dosage of UV radiation.

This means that, with a strongly inhomogeneous flow within the UV reactor, the

slowly flowing volume elements receive too high a dosage, i.e. too much energy is
expended in this area if the fastest-flowing volume elements are reliably to receive

a dosage above the required minimum dosage. A substantial part of the operating

costs of a system of this type for disinfecting drinking water is incurred by the

power consumption of the UV radiators which are used. Efforts are made to design
the flow through a UV reactor of this type to be as even as possible, so that all

volume elements receive roughly the same radiation dosage.

Various solutions are proposed for this purpose. Systems exist which comprise
elongated UV radiators of the mercury low-pressure radiator type, which are

disposed parallel to the flow in the UV reactor. In these systems, the radiation is
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swirled, for example, by means of baffle plates, in such a way that all liquid
volumes come into the vicinity of the radiators, thereby achieving a substantially
even irradiation of the entire flowing liquid. These baffle plates increase the flow
resistance of the system and reduce the possible liquid throughput. A device of this

type is presented, for example, in the publication US 5,352,359.

A different approach consists in the homogenisation of the flow within the UV
reactor. To do this, static mixers are used to homogenise the speed distribution or
the speed profile within the flow. A technical solution of this type is presented in the
patent document US 7,018,544 B2. This solution also increases the flow resistance.
It is furthermore dependent on a flow entering in a roughly straight line with a

rotationally symmetrical speed profile.

The object of the present invention is therefore to produce a flow rectifier which,
even in the case of a flow entering with a non-rotationally symmetrical speed
profile, may achieve, in at least some embodiments, a homogenisation of the speed

distribution within the flow, and furthermore may generate a low dynamic pressure.

In one aspect, there is provided a channel for a UV radiation device in which the UV
radiation device is arranged in a closed channel, characterised in that in the channel
in front of the UV radiation device is arranged a flow rectifier with at least one inner
first guide element and at least one outer second guide element, wherein the outer
guide element is arranged at a distance from the outer wall, and wherein the outer

guide element surrounds the inner guide element around the circumference thereof.

In an embodiment, an inlet cone is part of the wall of the channel and increases the
cross section of the channel from an incoming pipeline cross section to a cross
section of the reactor. The inlet cone may be provided in the flow direction
upstream of the UV reactor with at least one inner guide element and one outer
guide element disposed in the inlet cone. The inner guide element may be a
substantially circular, cylindrical pipe and the outer guide element may run
substantially parallel to the outer wall and be disposed at a distance from the outer
wall. With this arrangement, an even speed distribution may be achieved in the

area of the UV reactor downstream of the flow rectifier.
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The outer guide element may have a circular cross section. It can also be

provided for the outer guide element to be adapted to the shape of the
inlet cone, i.e. in particular to provide a square or rectangular cross

section with rounded corners or with rectangular corners.

In a preferred embodiment, a third quide element is also disposed
between the first guide element and the second guide element. The wall
of the third guide element is preferably aligned in relation to the axis of
symmetry of the arrangement at an angle which lies between the first
guide element and the second guide element. An arrangement in which
the first guide element is shorter than the second guide element in the
axial direction of the device corresponding to the direction of flow of the
water is advantageous. Here, the upstream ends of the guide elements
are preferably disposed in one plane, whereas the downstream ends of
the guide elements lie in different planes. It can also be provided to

select the axial extension of the guide elements as equally long.

Exemplary embodiments of the present invention are described below

with reference to the drawing, in which:

Figure 1 shows a schematic representation of a UV reactor, installed in an

irradiation channel with a deflection on the input side;
Figure 2 shows a UV reactor similar to Figure 1, with a straight inlet;
Figure 3 shows a top view of the flow rectifier from Figure 2;

Figure 4 shows a variant of the flow rectifier from Figure 2, with a round

outer guide element;

Figure 5 shows a flow rectifier with three elements in a first variant;

Figure 6 shows a flow rectifier with three guide elements in a second

variant;

Figure 7 shows a flow rectifier with three guide elements in a third

variant;
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Figure 8 shows a flow rectifier with three guide elements in a fourth

variant;

Figure 9 shows a side view and a front view of a flow rectifier with two

guide elements;

Figure 10 shows a side view and a front view of a flow rectifier with three

guide elements;

Figure 11 shows a side view and a front view of a flow rectifier with three

guide elements in a another embodiment;

Figure 12 shows a side view and a front view of a flow rectifier with three

guide elements in a further embodiment;

Figure 13 shows a side view and a front view of a flow rectifier with four

guide elements;
Figure 14 shows a tenth embodiment of the invention;
Figure 15 shows an eleventh embodiment of the invention;
Figure 16 shows a twelfth embodiment of the invention;
Figure 17 shows a thirteenth embodiment of the invention;
Figure 18 shows a fourteenth embodiment of the invention;
Figure 19 shows a fifteenth embodiment of the invention;
Figure 20 shows a sixteenth embodiment of the invention, and;

Figure 21 shows a seventeenth embodiment of the invention.

Figure 1 shows a channel 1 with an inlet cone 2, a UV reactor 3 and an
outlet cone 4 in a schematic representation. The channel 1 is normally
designed as a stainless steel pipe with a rectangular or round cross

section. The direction of flow runs in the direction of the flow arrows 5.
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A plurality of UV radiators 6 is disposed in the UV reactor. The UV

radiators 6 are disposed in the form of elongated medium-pressure
mercury radiators or low-pressure mercury radiators perpendicular to the
drawing plane and pass through the flow channel in the UV reactor 3

transverse to the direction of flow 5.

The channel 1 has a pipe bend 7 upstream of the inlet cone 2, which
deflects the direction of flow 5 through 90°. At the entry of the inlet cone
2, the flow of the water in the channel 1 has a complex speed profile as a
result of this deflection, comprising areas with a high flow speed and
areas with a very low flow speed. A flow rectifier, which is denoted in its
entirety as 10, is disposed in the inlet cone 2 in order to even out the
speeds of the different flow paths. The flow rectifier 10 comprises an
innér first guide element 11, which is designed as a cylindrical pipe with a
constant diameter in the direction of flow 5, and which is disposed
symmetrically to an axis of symmetry 12. The flow rectifier 10
furthermore comprises a second outer guide element 13. The guide
element 13 is disposed radially between the first guide element 11 and
the wall of the inlet cone 2. The second guide element 13 is designed as
a conical tubular guide element, and upstream, i.e. facing the bend 7/ in
Figure 1, has a smaller opening cross section than downstream, facing
the UV reactor 3. The second guide element 13 can be designed as a
round, truncated conical pipe. It can also be designed as a four-sided,

truncated pyramid. The wall of the second guide element, which is

normally made from stainless steel sheeting, runs substantially parallel to

the wall of the inlet cone 2.

In the direction of the axis of symmetry 12, the upstream ends of the

first guide element 11 and the second guide element 13 are disposed in
the same plane, which corresponds to the plane of the input of the inlet
cone 2. In the direction of the axis of symmetry 12 downstream, the first
guide element 11 is shorter than the second guide element 13. The
second guide element 13 is in turn shorter than the inlet cone 2, so that
a free space is located between the downstream end of the second guide

element 13 and the input of the reactor 13.
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Further guide elements in the form of truncated conical or truncated
pyramidal pipes, which are shown by dotted lines in Figure 1 and are
denoted by the reference number 14, can be disposed between the first
guide element 11 and the second guide element 13. The third guide
elements 14 are then designed with free cross sections extending in the
direction of flow 5, wherein the angle of the wall in relation to the axis of

symmetry 12 lies between 0 and the angle of the second guide

element 13.

Figure 2 shows an arrangement corresponding to Figure 1 with different
options for the channel 1 upstream of the flow rectifier 10. The pipe bend
7, which effects a deflection through 90°, is shown by dotted lines in this
figure. Another embodiment comprises a pipe bend 15, which allows a
deflection through around 45° and which is similarly shown by dotted
lines. A preferred design provides for a pipe connection 16, which leads
towards the inlet cone 2 without a change of angle. However, the flow
rectifier 10, which is disposed in the inlet cone 2, also effects a

substantially even flow on the radiators 6 in the UV reactor 3 in the

designs with a pipe bend 7 or a pipe bend 15.

Figure 3 shows a top view of the area of the inlet cone 2 with a direction
of view oblique to the upstream side of the flow rectifier 10. Identical
components are denoted by the same reference numbers. In this top
view, it is recognisable that the upstream side of the flow rectifier 10 has
an inner, circutar opening cross section 20 of the first guide element 11
and a similarly circular free cross section 21 of the second guide element
13. The two opening cross sections 20 and 21 are disposed concentrically
in relation to one another. An annular gap 22, through which the flow 5
can similarly pass, is located outside the larger opening cross section 21
between the second guide element 13 and the inlet cone 2. In the
direction of flow downstream of the opening cross section 20, the first
guide element 11 is designed as tubular with a constant diameter.
Downstream of the opening cross section 21, the second guide element

13 is provided with an increasing free cross section, wherein the initially
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circular cross section shape gradually changes into a square cross section

shape, which follows at a distance the contour of the inlet cone 2 which is

similarly provided with a square cross section.

Figure 4 shows a different variant of the flow rectifier 10 disposed in the
inlet cone 2. The presentation corresponds to that of Figure 3. In contrast
to Figure 3, where the cross section of the second guide element 13
changes from a circular opening cross section 21 on the upstream end to
a square opening cross section on the downstream end, the second guide
element 13 is designed in this embodiment in the shape of a truncated
cone. The outer surface extends from a circular opening cross section 21
to a larger, similarly circular cross section 24, which is attained on the
downstream end of the second guide element 13. The inner cross section
of the second guide element 13 remains circular over the entire length.
This design produces a gap, which has no constant gap width over the
circumference, between the second guide element 13 and the inner wall

of the inlet cone 2. This is not a significant disadvantage for the function

of the device.

Figure 5 shows a front view of the downstream side of the flow rectifier
from Figure 3. The first guide element 11 is shown in this direction only
as a circle, since the cross section is constant over the longitudinal
extension in the direction of the axis 12. Clearly recognisable in this
presentation, the second guide element 13 has the opening cross section
21 in the entry side which iIs circular and smaller in diameter than the
cross section of the channel 1. The annular gap 22 is formed between the
opening cross section 21 and the channel 1. Downstream, the second
guide element 13 has the square opening cross section 23, which

similarly presents a distance 25 from the outer wall of the inlet cone 2.

Figure 6 shows the corresponding front view of the flow rectifier 10 from
Figure 4. The first guide element 11 is in turn provided with a constant
diameter in the direction of the axis 12 and represents the opening cross
section 20. The second guide element 13 is provided with the upstream

opening cross section 21 and the downstream, larger opening cross
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section 24. The annular gap 22 is formed on the input side of the inlet

cone 2 between the second guide element 13 and the wall of the inlet
cone 2. A gap 25, which does not have a constant width over the
circumference of the device is formed on the downstream side between

the second guide element 13 and the wall of the inlet cone 2.

Figure 7 shows a variant of the flow rectifier 10 from Figures 5 and 6,
which represents a compromise between the two variants from Figures 5
and 6. Whereas in Figure 5 the gap 25 between the second guide
element 13 and the wall of the inlet cone 2 has a constant clearance over
the circumference, the gap between the first guide element 11 and the
second guide element 13 is not provided with a constant clearance in the
circumferential direction. On the other hand, in the designh according to
Figure 6, the gap between the first guide element 11 and the second
guide element 13 is constant over the circumferential direction, whereas
the outer gap 25 between the second guide element 13 and the wall of
the inlet cone 2 is not constantly wide in the circumferential direction. In
Figure 7, this effect, which occurs only in the transition from round
pipelines to rectangular or square reactor housing, is optimised by a
compromise. On the inflow side upstream of the inlet cone 2, the
arrangement is identical to the solutions from Figure 5 and Figure 6. In
the downstream direction, the second guide element 13 extends in the
cross section to an exit cross section 26, which has straight wall sections

27 parallel to the wall of the inlet cone 2, and which has rounded areas

28 on the corner areas of the inlet cone 2 between the straight wall
sections 27. As a result of this cross section design, the inner gap and the
outer gap do not have a constant width in the circumferential direction,

but the differences over the circumference are minimised.

Figure 8 shows a representation corresponding to Figure 5, wherein the
inlet cone 2 is not designed with a square cross section, but with a
rectangular cross section for connection to a correspondingly rectangular
reactor 3. In this embodiment, the free cross section of the second guide

element 13 extends from a round entry cross section to a rectangular,

larger exit cross section 29.
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In Figures 9-13, different configurations of flow rectifiers are shown
which differ in terms of the lengths of the first guide elements 11 and the
second guide elements 13, the angles of the guide elements in relation to
the axis 12, and the number of guide elements. Figure 9 shows, in a
cross section and in a front view, a flow rectifier 10, in which the first
guide element 11 is aligned cylindrically with a wall parallel to the axis
12. As described in relation to Figure 4, the second guide element 13 is
longer in the axial extension of the axis 12 than the first guide element
11. The wall of the second guide element 13 is oriented parallel to the

wall of the inlet cone 2.

In Figure 10, as in Figure 9, the first guide element 11 is parallel to the
axis 12. Similarly as in Figure 9, the second guide element 13 is longer
than the first guide element 11 (in the downstream direction) and is
aligned parallel to the wall of the inlet cone 2. A third guide element 14 is
disposed between the first guide element 11 and the second guide
element 13. The third guide element 14 is tubular and disposed coaxially
to the first guide element 11. Its wall runs parallel to the axis 12. The

round free inner cross section is constant over the longitudinal extension.

Figure 11 shows a flow rectifier 10 with the first guide element 11 and
the second guide element 13 corresponding to Figure 10. A third guide
element 14’ is provided between the first guide element 11 and the
second guide element 13. The guide element 14’ is designed as a
truncated conical pipe and is aligned coaxially to the first guide element
11 and the axis 12. The wall of the third guide element 14’ runs parallel
to the wall of the second guide element 13. In the axial direction, the
longitudinal extension of the third guide element 14’ is equal to the

longitudinal extension of the first guide element 11. All guide elements lie

with their inflow side in the same plane.

Figure 12 shows a flow rectifier 10 with the first guide element 11 and
the second guide element 13 and a third guide element 14" disposed
between them. The third guide element 14 is constructed in the form of a

truncated conical pipe and is disposed coaxially to the first guide element
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11. The opening cross section in the inflow side lies in the same plane as

the inflow sides of the first guide element 11 and the second guide
element 13. The wall runs at an angle in relation to the axis 12 which is
smaller than the angle of the wall of the second guide element 13, but
greater than zero. The wall of the third guide element 14" runs roughly in
the bisecting line between the walls of the first guide element 11 and the
second guide element 13. The free end of the third guide element 14"
lies in the axial direction upstream between the end of the first guide

element 11 and the end of the second guide element 13.

Figure 13 shows a flow rectifier 10 in an inlet cone 2. The flow rectifier
comprises the first guide element 11 with a wall parallel to the axis 12
and the second guide element 13 with a wall parallel to the wall of the
inlet cone 2. A third guide element 14’ and a fourth guide element 14""
are provided between the two guide elements 11 und 13. The third guide
element 14’ is shorter in the axial direction than the second guide
element 13, but longer than the fourth guide element 14", The fourth
guide element 14" is in turn longer than the first guide element 11. The
front sides in the inflow direction lie in one plane. The downstream front

sides of the guide elements are staggered.

Whereas the first guide element 11 is cylindrical as in the other
embodiments, the third guide element 14" and the fourth guide element
14" are provided with truncated conical walls. The angles of inclination
of the walls in relation to the axis 12 lie between the angle of inclination
of the conical wall of the second guide element 13 and the angle zero,
which is defined by the axis 12 and the wall of the first guide element 11
which is parallel thereto. The angle of opening of the third guide element

14" is larger than that of the fourth guide element 14", but smaller

than that of the second guide element 13.

In variants, it is provided for a plurality of guide elements to be disposed
between the first and the second guide eiement. Here, the angle of
inclination of the conical wall Is preferably proportional to the distance

between the wall and the axis 12. The same applies to the guide
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elements with a non-round cross section, i.e. to embodiments whose

downstream end is rectanqgular, square or provided with rounded corners,

see Figures 5, 7 and 8.

Figure 14 shows a tenth embodiment of the present invention. A channel
100 with a constant, circular diameter extends without a transition in the
area of a step 101 to a cylindrical area 102 in which the flow rectifier is
disposed with the inner guide element 11 and the outer guide element
13. In a further variant, which is shown by dotted lines, the first guide
element 11 is extended beyond the area of the second guide element 13.
The second guide element 13 is extended by the attachment of a
cylindrical guide element 103 in the direction of flow, wherein the guide
element 103 has the diameter of the larger end of the second guide

element 13.

Figure 15 shows an eleventh embodiment of the present invention. The
channel is designed as step-shaped, as illustrated in Figure 14. An inner
guide element 110 has a conical shape with an upstream end with a
smaller diameter and a downstream end with a larger diameter. A
cylindrical, tubular guide element 111 is connected to the downstream
end. A second quide element 112 similarly has a conical shape, but with
the larger diameter upstream and the smaller diameter downstream. The
upstream end lies in the direction of flow upstream of the transition of
the first guide element 110 into the guide element 111. The downstream
end of the guide element 112 lies downstream of the guide element 111.
A variant is shown by dotted lines. In this variant, an additional
cylindrical guide element 114 is provided, which has a constant diameter
over its longitudinal extension. The upstream end of the guide element
114, which concentrically surrounds the guide element 112, is disposed
between the upstream end and the downstream end of the guide element

112, whereas the downstream end of the guide element 114 lies in the

direction of flow downstream of the guide element 112.

Figure 16 shows a twelfth embodiment of the present invention. An

incoming tubular channel 120 with a constant diameter extends without a
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transition in the radius in a step 121, and has an adjoining, conically

extending area 122, which finally becomes a larger cylindrical section
123. A first guide element 124, which has a tubular shape with a
constant diameter, is located, concentric with the axis 12, on the inside
of the channel formed in this way. The upstream end of the guide
element 124 still lies within the channel 120, whereas the downstream
end reaches into the area of the section 123. A second guide element

125 is designed as a conical, tubular element. The upstream end is
provided with the smaller diameter, and begins at the transition of the
area 122 in the area 123. The downstream end with the larger diameter
ies in the area 123, downstream of the first guide element 124. A third
guide element 126 is disposed in a radial direction between the first
guide element 124 and the second guide element 125. The guide element
126 has a conical shape. The upstream diameter is smaller than the
downstream diameter. The upstream end of the guide element 126 lies
downstream of the upstream end of the guide element 125, but upstream
of the downstream end of the guide element 124. The downstream end of
the guide element 126 lies in the direction of flow downstream of the
downstream end of the guide element 125. The conical wall of the guide

element 125 is designed as substantially parallel to the wall of the guide

element 126.

In a variant, which is shown by a dotted line, the guide element 125 is

connected at its upstream end to a cylindrical pipe 127, which is attached

to the area 121 of the channel.

Figure 17 shows a thirteenth embodiment of the present invention. A first
guide element 130 has a tubular shape with an upstream end which lies

within the channel 120. From the upstream end, the guide element 130 is
designed in the downstream direction initially with a constant diameter.
In the transitional area between the section 122 and the section 123, the
cylindrical area of the guide element 130 is adjoined by a conically
tapering area 131, which ends downstream with a smaller diameter. The
guide element 130 is surrounded by a second guide element 132. The

guide element 132 has a conical, tubular shape, and lies with its end with
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the smaller diameter upstream, whereas the downstream end has the
larger diameter. The upstream end lies slightly upstream of the transition
between the elements 130 and 131. The downstream end of the guide
element 132 lies downstream of the guide element 131. Variants of this
embodiment are shown by dotted lines. A conical guide element 134 is
disposed concentrically between the guide element 130 and 132. It
begins upstream of the guide element 132 and ends with its downstream
end between the guide element 131 and the guide element 132. The
upstream diameter is smaller than the downstream diameter. The wall
runs roughly parallel to that of the guide element 132. A further guide
element 135 can be provided which surrounds the guide element 132,
lying radially outside. The guide element 135 similarly has a conical
shape, and lies with its smaller diameter in the plane of the upstream end
of the guide element 134. The downstream end lies in a plane with the
downstream end of the guide element 134. The diameter of the guide
element 135 is larger than that of the guide element 132, so that the
guide element 135 lies in the radial direction of the arrangement between

the guide element 132 and the wall 123,

Figure 18 shows a fourteenth embodiment of the present invention. A
tubular channel 140 undergoes a transition with a radial section 141 In a
stepped shape into a conical, extending section 142, which finally adjoins

a cylindrical section 143 with a larger diameter.

A first circular, cylindrical quide element 144 begins in the direction of
flow in the area of the conically extending section 142 and ends in the
cylindrical section 143. A second guide element 145 concentrically
surrounds the guide element 144. It has a conical shape, wherein the
smaller diameter is disposed upstream and the larger diameter
downstream. The upstream end of the guide element 145 lies in a radial
plane with the upstream end of the guide element 144. The downstream
end of the guide element 145 lies downstream at a distance from the
downstream end of the guide element 144. A third guide element 146 is
disposed concentrically between the first guide element 144 and the

second guide element 145. The third guide element 146 tapers In the
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direction of flow from an upstream larger diameter to a downstream

smaller diameter. The upstream end lies upstream of the downstream
end of the guide element 144, whereas the downstream end of the guide
element 146 lies in the direction of flow downstream of the downstream
end of the guide element 145. In a variant, which is shown by dotted
lines, the guide element 145 is attached via a conical connection pipe 147/

to the radial section 141 of the channel.

Figure 19 shows a fifteenth embodiment of the present invention. A
tubular channel 150 with a constant diameter undergoes a transition via
a radial section 151 in a stepped shape into a section 152 with a larger
diameter. The section 151 is provided with a ring 153, which is disposed
concentrically to the axis 12 and which extends into the inner space of
the channel, where it ends freely. A further ring 154, in the shape of a
circular disc, is disposed downstream in the area of the wall section 152
at a distance from the tubular ring 153. The ring 154 is disposed with its
outside on the inside of the wall 152 and reaches in a radial direction into
the inner space of the channel, wherein the inner diameter of the ring

154 is larger than the outer diameter of the ring 153.

A first guide element 155 is disposed concentrically to the axis 12 inside
the section 152, roughly level with the second ring 154. The guide
element 155 is designed as a circular, cylindrical pipe with a constant
diameter. A second guide element 156 concentrically surrounds the guide
element 155. It has a conical shape. The smaller diameter lies in the
upstream direction, whereas the larger diameter lies in the downstream
direction. The outside diameter of the second guide element 156 is
smaller than the internal diameter of the ring 154. The upstream ends of
the guide elements 155 and 156 lie in a radial plane between the rings
153 and 154, whereas the downstream ends of the guide elements 155

and 156 lie downstream of the ring 154. The guide element 156 projects

beyond the guide element 155 in the downstream direction.

Figure 20 shows a sixteenth embodiment of the present invention. The

sections 150 to 152 of the outer channel are identical in structure to
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those from Figure 19. A first guide element 163 is disposed concentrically
to the axis 12. The guide element 163 has a tubular shape with a
constant internal diameter. Its upstream end lies within the section 150,
whereas the downstream end lies in the area of the section 152. A
second guide element 164 concentrically surrounds the guide element
163. It is similarly designed as a pipe with a constant diameter. The
diameter of the guide element 164 is roughly four times larger than the
diameter of the guide element 163. The diameter of the guide element
164 lies between the diameter of the section 150 and the diameter of the
section 152 of the outer channel wall. The upstream end of the guide
element 164 lies downstream of the upstream end of the guide element
163. The downstream end of the guide element 164 lies upstream of the
downstream end, in the direction of flow, of the guide element 163. A
third guide element 165 is disposed concentrically to the axis 12
downstream of the guide element 163 and at a distance from the guide
element 163. It is designhed as a tubular guide element with a constant
diameter. The diameter corresponds to that of the guide element 163. In
the axial direction of the axis 12, the quide element 165 is designed as
shorter than the guide element 163 and roughly the same length as the
guide element 164. A fourth guide element 166 concentrically surrounds
the guide element 165. The guide element 166 has a truncated conical
shape, wheréin the upstream end has the smaller diameter and the
downstream end the larger diameter. The upstream end lies between the
guide elements 163 and 165, whereas the downstream end of the guide
element 166 lies downstream of the downstream end of the guide
element 165. The smaller diameter of the guide element 166 lies in the

upstream direction. It is roughly as large as the diameter of the

cylindrical guide element 164. A variant of the sixteenth embodiment is
shown by dotted lines in Figure 20. A fifth guide element 16/ surrounds
the guide elements 164 and 166 in such a way that it has a larger outside
diameter than these guide elements and partially overlaps both guide

elements in the axial direction, so that the guide element 16/ encloses
the intermediate space between the guide elements 164 and 166. The

guide element 16/ has a tubular shape with a constant diameter and is
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aligned parallel to and coaxial to the axis 12. The upstream end of the

guide element 167 lies between the upstream end and the downstream
end of the guide element 164. The downstre.am end of the guide element
167 lies between the upstream end and the downstream end of the guide
elements 165 and 166.

Finally, Figure 21 shows a seventeenth exemplary embodiment of the
present invention. A channel 170 with a cylindrical, constant diameter
undergoes a transition in a radial, disc-shaped section 171 in a stepped
shape into a larger diameter. The section 1/1 is adjoined by a conical
section 172, which extends further to a larger diameter in the
downstream direction and then adjoins a cylindrical, tubular section 1/3.
A first quide element 174 is disposed on the inside, wherein dotted lines
are intended to illustrate perforated plates in this embodiment. The guide
element 164 is designed as a conical pipe which, with the upstream end
with a smaller diameter, directly adjoins the section 170 and extends to a
downstream end with a larger diameter. The guide element 1/4 is
concentrically surrounded by a second guide element 175, which is
similarly made from a perforated plate. The guide element 175 has a
conical shape and is designed with a larger diameter than the guide
element 174. The upstream end with the smaller diameter lies
downstream at a distance from the section 171. The downstream larger
end of the guide element 175 lies in a radial plane with the downstream

end of the guide element 174. A flow body 176, which influences the flow

in this area, is disposed within the overlap area of the guide elements

174 and 175 centrally and symmetrically to the axis 12.

Although guide elements with a round cross section have always been

described in the embodiments described here in Figures 14 to 21, these
may also be square, rectangular, or provided with rounded corners in
adaptation to the embodiments described in Figures 3 and 5. In
particular, the walls of the guide elements may be made from a
continuous steel plate. However, as indicated in Figure 21, they may also
be made from a perforated plate, wherein the perforated plate may have

parallel slots, triangular indents or elliptical indents.
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Furthermore, the devices described here can also be used for the

homogenisation of flow profiles in pipes which do not have an abruptly or
continuously increasing internal diameter, but which have a constant
diameter. Finally, the devices can also be used in the reverse direction of
flow, i.e., for example, in Figures 14 to 21 with a direction of flow from
right to left. The channel then becomes narrower from a larger to a

smaller diameter.

In practice, the use of the flow rectifiers described here produces a
homogenisation of the speeds of the flow paths which are formed in the
UV reactor 3 upstream of the UV radiators 6. Compared with the
uninfluenced flow, the fast flow paths are slowed down, whereas the slow
flow paths are accelerated. This produces a more even irradiation of the
liquid flow. Every liquid volume element receives the same UV dosage
when it passes through the UV reactor. The differences are in any event
reduced. As a result, the electric power applied to the UV reactor can be

reduced for the same volume flow.
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Patent claims

Channel for a UV radiation device in which the UV radiation device is arranged
in a closed channel, characterised in that in the channel in front of the UV

radiation device is arranged a flow rectifier with at least one inner first guide
element and at least one outer second guide element, wherein the outer guide
element is arranged at a distance from the outer wall, and wherein the outer

guide element surrounds the inner guide element around the circumference

thereof.

Channel according to Claim 1, characterised in that the inner guide element is

a substantially circular, cylindrical pipe and the outer guide element runs

substantially parallel to the outer wall.

Channel according to claim 1 or claim 2, characterised in that an inlet cone is

provided in the direction of flow upstream of a UV reactor.

Channel according to any one of claims 1-—3', characterised in that the inlet
cone, as part of the wall of the channel, changes the cross section of the
channel from an incoming pipeline cross section to a cross section of the

reactor.

Channel according to any one of claims 1-3, characterised in that the inlet

cone, as part of the wall of the channel, increases the cross section of the

channel from an incoming pipeline cross section to a cross section of the

reactor.

Channel according to any one of claims 1-3, characterised in that the inlet
cone, as part of the wall of the channel, reduces the cross section of the

channel from an incoming pipeline cross section to a cross section of the

reactor.

Channel according to any one of claims 1-6, characterised in that the flow

rectifier is disposed in the inlet cone.
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Channel according to any one of claims 1-7, characterised in that the

transition from the channel to the UV reactor is designed as a step.

Channel according to any one of claims 1-8, characterised in that the outer

guide element has a circular cross section.

Channel according to any one of claims 1-9, characterised in that the outer

guide element is adapted to the geometric shape of the inlet cone.

Channel according to any one of claims 1-10, characterised in that the outer

guide element has a square or rectangular cross section.

Channel according to any one of claims 1-11, characterised in that at least a
third guide element is disposed between the first guide element and the

second guide element.

Channel according to claim 12, characterised in that the wall of the at least a
third guide element is aligned in relation to the axis of symmetry of the
arrangement at an angle which lies between the first guide element and the

second guide element.

Channel according to any one of claims 1-13, characterised in that the first

guide element is shorter than the second guide element in the axial direction

of the device, corresponding to the direction of flow of the water.

Channel according to any one of claims 1-14, characterised in that the
upstream ends of the guide elements are disposed in one plane, and that the

downstream ends of the guide elements lie in different planes.

Channel according to any one of claims 1-15, characterised in that each of the

guide elements has the same length.
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