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The invention relates to a mixing element for a flange transition in a 

pipeline in accordance with the preamble of claim 1 and to a pipeline 

having a mixing element of this kind. 

Static mixers are known whfoh are arranged in a pipe section of a 

pipeline. For the installation of a pipe section of this kind into the 

pipeline two flange pairs must as a rule be present, two flanges at the 

pipe section and two associated flanges at the pipeline. Static mixers of 

this kind cause small pressure losses if they do not greatly narrow the 

cross-section of the pipe section - which is as a rule the case - and 

thus cause only to a small extent a shedding of vortices which has a 

high dissipation of the flow energy as a result. 

A flange mixer, for the installation of which only one flange pair is 

required is known from US-A 5 839 828. This flange mixer is formed in 

a stop-like manner. Its mixing-active structure comprises two mirror 

symmetric surface regions, between which a flow-through opening is 

located; the latter has a central narrows and two lens-like zones which 

extend transversely to the narrows. The surface regions can lie on two 

planes which are inclined with respect to one another and of which the 

crossing line - when projected perpendicularly onto a pipe cross­

section - forms a centerline of the narrows. In a fluid which flows 

through the central narrows there arise vortices as a result of the stop 

action of the narrows which on the one hand have a mixing effect on 
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admixed additives and on the other hand cause a relatively large 

pressure drop. As a result of the mirror symmetry a low material 

exchange takes place between the pipe halves which are given by the 

crossing line and the centerline. 

Flange mixers have the advantage with respect to static mixers which 

are· arranged in pipe sections that they have a small volume. In 

accordance with certain computational regulations they are not 

considered· as pressure containers thanks to their small volume and 

therefore do not require an elaborate testing procedure for an approval. 

A disadvantage is that the flange mixer consists only of one mixing 

element and that it thus has a limited mixing action. 

The object of the invention is to create an alternative to the known 

flange mixer which has an improved mixing action with low pressure 

loss. This object is satisfied by the mixing element which is defined in 

claim 1 and which is a flange mixer. In the admixing of an additive 

using the mixing element in accordance with the invention the additive 

can be fed in via a large number of input locations, so that the mixing 

action of the flange mixer which consists of only one mixing element can 

be sufficient. 

The mixing element is provided for a flange transition in a pipeline and 

can be mounted between two flanges of the pipeline. It comprises a 

mixing-active structure which is formed by one or two vanes within a 

ring. Two mutually inclined planes can be defined, with the one vane 

being arranged on the one plane or with the two vanes being arranged 

on the two planes. The two planes intersect at a crossing axis. Closed 
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sub-surfaces as well as open pieces of surface of the vanes form a 

surface pattern which is asymmetrically formed with respect to the 

crossing axis. Through the asymmetric shape a fluid which flows 

through the pipeline can be deflected in such a manner that partial 

flows are deflected from one pipe half through sub-surfaces of the one 

plane into the other pipe half and encounter there largely non deflected 

partial flows, with this also holding vice versa with respect to the other 

plane if on the latter there is a second vane having structure elements. 

Subordinate claims 2 to 9 relate to advantageous embodiments of the 

mixing element in accordance with the invention. A pipeline comprising 

a mixing element of this kind is the subject of claim 10. 

In the following the invention will be explained with reference to the 

drawings. Shown are: 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

part of a longitudinal section through a pipeline at a 

flange location with an inserted ring, 

a schematic illustration pertaining to the flow behavior in 

a mixing element in accordance with the invention, 

a reference system for a definition of the mixing-active 

structure of the mixing element in accordance with the 

invention, 

a surface pattern pertaining to the mixing element of Fig. 

3 in accordance with a first exemplary embodiment, 
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Fig. 5 

Fig. 6 

Fig. 7 

Fig. 8 

Fig. 9 

Fig. 10 

Fig. 11 

Fig. 12 

. Fig. 13 
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a surface pattern pertaining to a second exemplary 

embodiment, 

an a~ary illustration for the definition of the mixing­

active structure, 

a surface pattern pertaining to a third exemplary 

embodiment, 

a reference system which can be associated with the 

surface pattern of Fig. 7, 

a part of a longitudinal section through an edge of a 

mixing element with infeed locations for an additive, 

a side view of a pipeline with an infeed location for an 

additive which is arranged upstream ahead of the mixing 

elen;ient, 

part of a longitudinal section through an edge of a mixing 

element with an additional stop, 

a further mixing-active structure and 

a modification of the structure of Fig. 12 with only one 

vane, which is also part of a mixing element in 

accordance with the invention. 

Fig. 1 shows a part of a longitudinal section through a pipeline 1 at the 

location of a flange transition 10 at which a ring 20 is inserted between 
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flanges 11 and 12. In the inner region of the ring 20 there is arranged a 

structure 25, for which in the drawing only its location 251 is drawn in 

and which is illustrated in Fig. 2 in a schematic form 2511 as a surface 

pattern. The structure 25 acts as a static mixer on a fluid 9 which is 

indicated by arrows 9 and which flows through the pipeline 1. The 

structure 25 can for example be manufactured of a sheet metal through 

punching and angling off. The mixing element 2, which is assembled 

from the ripg 20 and the mixing-active structure 25, can be mounted at 

the flange transition 10; it is secured by means of non-illustrated 

screws of the flanges 11 and 12. The structure 25 is arranged with one 

vane 25a or 25b respectively each on two mutually inclined planes 21 

and 22 respectively which intersect at a crossing axis 23. The crossing 

axis 23 is arranged downstream with respect to the ring 20. In a 

reversed arrangement of the mixing element 2 a mixing action also 

results, which is however not as good with respect to the pressure drop 

and mixing quality. The vanes 25a and 25b can be formed in such a 

manner that parts of them protrude beyond the crossing axis 23 onto 

the side of the other vane 25b or 25a respectively (cf. Fig. 12). 

The use of a separate ring 20 is advantageous but not necessary. The 

mixing-active structure 25 can, if suitably formed, be clamped in 

between the flanges 11, 12. 

Closed sub-surfaces and open pieces of surface of the structure 25 form 

a surface pattern 5, which is shown in a concrete embodiment in Fig. 4 

with closed sub-surfaces 52, 51 1
, 55, 56 and open pieces of surface 51, 

520, 521, 522, with the surface pattern 5 being folded out into the 
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plane of the drawing. In Figs. 2 and 3 a surface pattern is illustrated 

which is introduced as reference system 4 for a characterization of the 

surface pattern 5. The reference system 4 in Fig. 3 is the planar 

unfolding of the surface pattern 2511 which is shown in Fig. 2 in an 

oblique view. 

The two vanes 25a and 25b largely have a complementary 

antisymmetrical shape in the following sense: 1.) a reference system 4 

can be defiJ:?.ed which is formed by boundary lines 40, 401
, 40", 43 of 

reference surfaces 41, 41', 42, 42' and which is mirror symmetric with 

respect to the crossing axis 23 or symmetry axis 43; 2.) the sub­

surfaces 52, 51 ', 55, 56 and pieces of surface S 1, 520, 521, 522 of the 

surface pattern Sand the reference surfaces 41, 41', 42, 42' of the 

reference system 4 cover over common regions 52, 51', 51, 520, 521, 

522 which are smaller than or of size equal to that of the covering 

pieces of surface 41, 41', 42, 42'. These regions are closed partial 

surfaces 52, 51' or open partial surfaces 51, 520, 521, 522 in 

accordance with the surface pattern 5; and 3.) the closed and open 

partial surfaces form with respect to the crossing axis 23 an 

·· · .. ·. asymmetrical arrangement, for which it holds that in the event of a 

mirroring at the crossing axis 23 or at the symmetry axis 43 the closed 

partial surfaces 52, 511 largely come to lie on open partial surfaces 51, 

520, 521, 522 and that the reverse likewise holds. Through this 

antisymmetry an association between open and closed surfaces of the 

two vanes is given. Taken together the three open partial surfaces 520, 

521, 522 which are arranged on the vane 25b are practically congruent 

(same shape and area) to the associated closed partial surface 52 of the 
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other vane 25a. The open partial surface 51 of the vane 25a is 

congruent to the closed partial surface 51' of the other vane 25b. 

Now the particular antisymmetry of the mixing-active structure 25 has 

the effect which is desired in accordance with the invention and which 

will be explained with reference to Fig. 2: The flow behavior of the fluid 

to be mixed is schematically indicated by the arrows 9a and 9b. In 

reality vortices also arise, which are essential for a good mixing action. 

These vorti~es are ignored in the present schematic illustration since 

another aspect of the mixing action is to be explained. The arrows 9a 

are oriented in the main flow direction (arrow 90 in Fig. 1). The arrows 

9b indicate partial flows of the fluid which are deflected by the closed 

sub-surfaces of the structure 25. Thanks to the complementary 

antisymmetry the arrows 9b are in each case directed counter to an 

arrow 9a. These conditions are expressed in that a fluid exchange 

between the regions of the two vanes 25a and 25b takes place, so that a 

mixing through over the entire cross-section of the pipeline 1 results. 

The mixing element 2 in accordance with the invention can be 

characterized more generally as follows: The surface pattern 5 of the 

mixing-active structure 25 is asymmetrically formed with respect to the 

crossing axis 23. Through the asymmetrical shape a fluid 9 which flows 

through the pipeline 1 can be deflected in such a manner that partial 

flows 9b, which are deflected by sub-surfaces of the one vane 25a to the 

side of the other vane 25b, encounter there largely non deflected partial 

flows 9a. This also holds in reverse with respect to the deflected partial 

flows 9b of the other vane 25b. 
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The following is to be observed in regard to the structure 25 which is 

illustrated in Fig. 4: The structure 25 which is arranged in the interior 

of the pipeline 1 is connected to two ring pieces 6 and 6 1 which are laid 

in between the ring 20 and the flange 11 - see Fig. 1. The structure 25 

is angled off at the symmetcy axis 53, so that the angle which is drawn 

in chain-dotted lines at the right in Fig. 4 arises. An angling off is also 

made between the ring piece_s 6, 6' and the two vanes 25a, 25b, and 

indeed in ~uch a manner that the ring pieces 6, 6' come to lie in the 

same plane. After the angling off the ring pieces 6 and 6' form joints at 

their ends 61 and 62 or 61 1 and 62' respectively. 

Two further exemplaiy embodiments of the invention are illustrated in 

Figs. 5 to 8. Whereas in the one example the number of open pieces of 

surface amounts to one on the one vane 25a and to two on the other 

vane 25b, in the other example this number is two and three 

respectively. In these examples the surface patterns 5 differ relatively 

strongly from the pattern of the reference system 4. 

The same reference system as in the first example of Fig. 3 can be 

associated with the surface pattern 5 in accordance with Fig. 5 (with 

corresponding surfaces 51, 52, 521, 522 and 51 1 as in the first example, 

Fig. 4). Fig. 6 shows a superposition of the surface pattern 5 and the 

reference system 4. Common regions of this superposition, which are at 

most 30% smaller than the covering pieces of surface 51, 521, 522 or 

the sub-surfaces 51 1
, 52 respectively of the surface pattern 5, are the 

closed partial surface 72 and the open partial surface 71 on the vane 

25a and the closed partial surfaces 71' as well as the open partial 

= 
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surfaces 721, 722 on the vane 25a. With respect to these partial 

surfaces there is a complementary antisymmetry in agreement with the 

definition of the· surface pattern 5, which the structure 25 has in 

accordance with the invention. In this definition the small sub-surfaces 

75 which are left white in Fig. 6 are ignored. 

The other mixing-active structure 5 with the somewhat more 

complicated surface pattern 5 is illustrated in Fig. 7. In this exemplary 

embodime~t a correspondingly complicated reference system 4, namely 

that of Fig. 8, must be used as the basis. A superposition of the pattern 

5 of Fig. 7 with the reference system of Fig. 8 leads - analogously to the 

superposition in Fig. 6 - to common regions, for which again a 

complementary asymmetry exists. An explicit carrying out of this 

superposition will be dispensed with. 

The mixing element 2 in accordance with the invention is supposed to 

lead to a mixing result which is connected with as small a pressure loss 

as possible. Therefore the open pieces of surface of the vanes 25a and 

25b should as a whole not be substantially smaller than the free cross­

section of the pipeline 1. This condition is fulfilled when the named 

open pieces of surface have on the whole at least the same area as the 

closed sub-surfaces and when the inclination of the planes 21 and 22 is 

relatively large, so that the angle which is enclosed by them at the 

crossing axis 23 is 120° or less. 

If suitably formed the flange mixer 2 can be installed in and removed 

from the pipeline 1 without a removal of a part of the pipeline 1 being 

necessary for this. For this it is necessary that the vanes 25a and 25b 
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be arranged largely in the region between the two end cross-sections 13, 

14 of the ring 20 (see Fig. 1). For the surface pattern 5 of the mixing­

active structure 25 a mirror sym~etry with respect to an axis 44 (see 

Fig. 3 or 8) which is perpendicular to the crossing axis 23 can be 

provided. 

The mixing element 2 in accordance with the invention is well suited for 

feeding in an additive into the pipeline 1 at _the flange location 10. In 

Fig. 9 infeed locations for an additive 95 which are integrated into the 

ring 20 are illustrated. They are formed by a plurality of or by a large 

number of uniformly arranged and equally large outlet openings 31. The 

additive 95 is conveyed via an inlet tube 30 into a ring groove 3', from 

which it enters via the outlet openings 31 into the acting region of the 

mixer structure 25 which is indicated by the chain-dotted lines 25'. 

Obviously inlet tubes 30 can also be provided for a plurality of additives 

or for other fluids to be admixed. A ring gap or radially inwardly leading 

grooves which are milled in into the ring pieces 6 and 6' into the ring 

20, or into an inserted seal (not illustrated), can also take the place of 

the many outlet openings 31. 

Infeed locations 30' for fluid to be admixed can also be arranged 

upstream ahead of the mixing element, as is illustrated in Fig. 10. A 

fluid is fed in ahead of the mixing element 2 via a nozzle 31 '. 

In order to increase the vortice in the fluid flow of the pipeline 1 in the 

region of the flange mixer 2, additional vortices 92 can - see Fig. 11 -

be produced in the flow 91 behind the stop opening 80 with a stop 8 

which is laid in at the flange position 10 together with the mixer 
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structure 25. The stop 8 can also be part of the mixing-active structure 

25; the structure 25 can be formed at the periphery in such a manner 

that it acts as a ring stop. 

Fig. 12 shows a further mixing-active structure 25. The latter consists 

of a closed ring 6 which can be laid in between the pipe flanges 11, 12 

(Fig. 1), a first vane 25a which is formed of a middle web, and a second 

vane 25b which is assembled from two lateral webs 25b' and 25b". The 
' vanes 25a and 25b are formed in such a manner that parts of them 

protrude beyond the crossing axis 23 onto the side of the other vane 

25b or 25a respectively. The middle web or the two lateral webs can be 

absent, so that the mixing-active structure 25 has only one vane 25a. A 

mixing element 2 which has a reduced structure 25 of this kind is 

likewise a mixing element in accordance with the invention. An example 

of a structure 25 of this kind which has only one vane is illustrated in 

Fig. 13; in comparison with the embodiment of Fig. 12 the vane with the 

lateral webs 25b1 and 25b11 is absent. 

The mixing-active structure 25 can be manufactured of flexible 

material, for example of thin spring sheet metal or plastic. With different 

throughput the webs thus bend out differently; ~e flow resistance thus 

increases less rapidly with increasing throughput than if the webs were 

rigid. 

The above described mixing elements can be modified in such a manner 

that parts of one or both vanes 25a, 25b of the mixing-active structure 

25 are bent out from the plane 21, 22 which is associated with the 

vane. Thus in the example of Fig. 12 the two lateral webs 25b' and 25b" 
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can be bent out from the plane 22 by different angles . 

. ... 
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Patent claims 

1. Mixing element (2) for a flange transition (10} in a pipeline (1), 

which can be mounted between two flanges (11, 12) of the 

pipeline and which comprises a mixing-active structure (25) 

which is formed by one or two vanes (25a, 25b) within a ring (20}, 

with it being possible to define two mutually inclined planes (21, 

22), on the one plane of which the one vane or on which planes 

the ~o vanes are arranged, with the two planes intersecting at a 

crossing axis (23) and with closed sub-surfaces (52, 51 1
) as well as 

open pieces of surface (51, 520, 521, 522) of the vanes forming a 

surface pattern (5), 

characterized in that the surface pattern is formed asymmetrically 

with respect to the crossing axis; and in that through the 

asymmetric shape a fluid (9) which flows through the pipeline can 

be deflected in such a manner that partial flows (9b) are deflected 

from one pipe half through sub-surfaces of the one plane (21) into 

the other pipe half and encounter there largely non deflected 

partial flows, with this also holding vice versa with respect to the 

other plane (22) if on the latter there is a second vane (25b) 

having structure elements. 

2. Mixing element in accordance with claim 1, characterized in that 

two vanes (25a, 25b} form the mixing-active structure (25), the 

entirety of the closed sub-surfaces (52, 51 ') lie on a connected 

sv-rface and the two vanes have approximately a complementary 

antisymmetrical shape in the following sense: 1. a reference 



c::-=zaz-- == 
.. 

.. :- . 

. -~- .. ' .. 

1111\11\ tl\11\ 11111 t~ltl \I lll\ 
* C L M S * 

- 14 -

system { 4) can be defined which is formed by closed boundary 

lines (40, 401
, 4011

) of reference surfaces (41, 42, 41', 421
) and 

which is mirror symmetric with respect to the crossing axis (23); 

2. the pieces of surface (51, 521, 522) and sub-surfaces (51', 52) 

of the vanes and the reference surfaces of the reference system 

cover over common regions (71, 72, 71', 721, 722) which are at 

most 30% smaller than the covering pieces of surface (51, 521, 

522}. or sub-surfaces (51 1
, 52) respectively of the surface pattern 

(5), with these regions being closed or open partial surfaces in 

accordance with the surface pattern; and 

3. these closed and open partial surfaces form with respect to the 

crossing a.xis an approximately antisymmetrical arrangement for 

which it holds that in the event of a mirroring the closed partial 

surfaces (72; 71 1
) largely come to lie on open partial surfaces (721, 

722; 71) and that the reverse likewise holds. 

3. Mixing element in accordance with claim 1 or claim 2, 

characterized in that the open pieces of surface (51, 521, 522} of 

the mixing-active structure (5) have as a whole at least the same 

area as the closed sub-surfaces (52, 51 1
) • 

4. 

5. 

Mixing element in accordance with any one of the claims 1 to 3, 

characterized in that the crossing axis (23) is arranged 

downstream with respect to the ring (20). 

Mixing element in accordance with any one of the claims 1 to 3, 

characterized in that the vanes (25a, 25b) are largely arranged in 

the region between the two end cross-sections {13, 14) of the ring 
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(20}. 

6. Mixing element in accordance with any one of the claims 1 to 5, 

characterized in that the surface pattern (5} and the reference 

system (4) is mirror symmetrical with respect to an axis (44) 

which is perpendicular to the crossing axis (23, 43). 

7. Mixing element in accordance with any one of the claims 1 to 5, 

characterized in that the vanes (25a, 25b) are bendably connected 

to one ring piece (6) or two ring pieces (6, 6') which can be laid in 

into a ring groove (3) between the one flange (11) of the pipeline 

{l) and the ring (20) or between the two flanges (11, 12); and in 

that in addition a ring stop (8) which can be laid onto the ring 

pieces can be provided; or in that the mixing-active structure (25) 

is formed at the periphery in such a manner that it acts as a ring 

stop. 

8. Mixing element in accordance with any one of the claims 1 to 7, 

characterized in that infeed locations (30} for at least one fluid 

(95) to be admixed, in particular an additive, are integrated into 

the ring (20); and in that the infeed locations are preferably 

formed at one of the end cross-sections (11, 13) of the ring (2) by 

a ring gap (3) or by a plurality of or a large number of uniformly 

arranged as well as equally large outlet openings (31). 

9. Mixing element in accordance with any one of the claims 1to8, 

characterized by a modification in which parts of one or both 

vanes {25a, 25b) of the mixing-active structure (25) are outwardly 
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bent out of the plane (21, 22) which is associated with the vane. 

10. Pipeline comprising a flange transition and a mixing element in 

accordance with any one of the claims 1 to 9, characterized in 

that at least one infeed location (30'} for a fluid to be admixed, in 

particular an additive, is arranged upstream ahead of the ring 

(20). 


