1 FEB7005 1 Mxing element for a flange transition in a pipeline The
invention relates to a nixing elenent for a flange transition in a4 FEB 7005
Pipeline in accordance with the preanble of claimi and to a pipeline
having a nixing elenment of this kind. Static m xers are known which. are
arranged in a pipe section of a pipeline. For the installation of a pipe
section of this kind into the pipelide-two flange pairs nust as a rule be
“present, two flanges at the pipe section and two associ ated flanges at the
pi peline. Static mxers of this kind cause small pressure |osses if they
do not greatly narrow the cross-section of the pipe section - which. is as
arule the case - and thus cause only to a small extent a sheddi ng of
vortices which has a high dissipation of the flow energy as a result. A
flange nixer for the |nstaIIat|on of mhlch only one flange pair is
requi r edlE&NE EaQimLe » ; EANGe m xer is formed in a
stop-1i ke manner. Its nIX|ng active structure conprises two mrror
symmetric surface regions, between which a flowtrough opening is |[|ocated,;
the | at {ldre endiaeneleass fiasr BWsinghelement i flakgesassitign ha ext end
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centerline o I OWs. l'urd which flows through the central
narrows there arise vortices as a result of the stop

Static mixers are known which 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



action of the narrows which on the one hand have a m xing effect on
14FEBi | | adm xed additives and on the other hand cause a relatively frEgnue
‘pressure drop. As a result of the mrror symretry a |low material exchange
t akes pl ace between the pipe hal ves which are given by the crossing |line
and the centerline. Flange m xers have the advantage with respect to static
m xers which are arranged in pipe sections that they have a small vol une,
in accordance with certain conputational regulations they are not
considered as pressure containers thanks to their small volume and

Lher of oF A0 Ol A FINLIE PRt abanA en L BRI AR PLOCEAN, gt pn approval . A

di sadvantage Is a ange m xer consi el enent

and t habré§shUSrdlRsad ol tddilleds RhXimarae ki fimetiRea 0kestatofiat he invention
is to create an alternative to the known “flangé m xer which has an

i npr ovedxohahgg takes phasd betwewn ghessipeehalves svhithi sareopjveet biysheat i sfi ed by
the mxing element which is defined in claim1 and which is a flange

m xer. FROSHiBgdHmg RNAgthsT certeztiaiet i ve using the mixing el enent in
accordance with the invention the additive can be fed in via a |large
nunber of input |ocations, so that the mxing action of the flange m xer
whi ch cEhange snigerphayedhe FAlvamiges Wibnfesognt thstaticfmetamstwhitte ni xi ng

ount odBREREERE G FTER GESUBPSCRE B PAE: 2 el iRPEEE B m xi ng- act i ve
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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



ring. Two nmutually inclined planes can be defined, with the one vane being
arranged on the one plane or with the, two vanes being arranged on JPFB mw)
planes. The two planes intersect at a crossing axis. C osed FED 2005
sub-surfaces as well as open pieces of surface of the vanes forma surface
pattern which is asymetrically formed with respect to the crossing axis.
Through the asymetric shape a fluid3wich flows through the pipeline can
be deflected in such a manner that partial flows are deflected from one

pi pe half through sub-surfaces of the one plane into the other pipe half
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rel ate to advant ageous enbodi nents of the” m xing elenent I n accordance

wi th therdswvept heis. Ahpbpghi neecaynmsiengc adhapxi ag fRlidmetticdl fidws kind is
the subject of claim10. In the follow ng the Invention wll be explained
wi t h retlererge the pireling awimds. dshleatcciria: spaht aomamresnthatugiansialsect i on
t hrough_a pi peline at flange l.ocatign with an jnserted ring, Fig. 2 a
schemat NEWRI iR EEEREH SEARAPRF RYPECENE FPURDEBRAVTGIASS OF HePRG el ement
in acco | ' ' i e S fer
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accor dapgetis fBwish&yithn¥88td188.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 part of a longitudinal section through a pipeline at a

flange location with an inserted ring,

Fig. 2 a schematic illustration pertaining to the flow behavior in

a mixing element in accordance with the invention,

Fig. 3 a reference system for a definition of the mixing-active
structure of the mixing element in accordance with the

invention,

Fig. 4 a surface pattern pertaining to the mixing element of Fig.

3 in accordance with a first exemplary embodiment,



Fig. 4 a surface pattern pertaining to the mxing elenent of Fig. 3 in

accordance with a first exenplary enbodinent, Il Ii FEE 2005 4 Fig. 1 PFﬁB 2005
'surface pattern pertaining to a second exerrpl ary enbodinment, Fig.
auxiliary illustration for the definition of the m xing- active structure,

Fig. 7 a surface pattern pertaining to a third exenplary enbodi nent, Fig.
8 a reference system which can be asspciated with the surface pattern of
Fig. 7, Fig. 9 a part of a longitudinal section through an edge of a
rnixing element with infeed locations for an additive Fig. 10 a side view
of a pipeline with an_infeed | cat ion_for an ve which is arranged
upstreaﬁil1 %ead of ?h%urx?(x‘? r%lt B 'ehEh 1mﬁggto %feﬁgpfi %elapfacmgl t udi nal
section through an %ﬁﬁ?odifm@ntm xing elenment with an additional stop, Fig.
12 a further mxing-active structure and Fig. 13 a nodification of the
structure of Fig. 12 with only one vane, which is also part of a m xing
el ement g %?accordaaﬁeaw(mhryhﬁu's%m % i QenibiSOR tReRALking! 2
| ongi tudinhal section throu a pipeline 1

active structure,

Fig. 7 a surface pattern pertaining to a third exemplary
embodiment,
Fig. 8 a reference system which can be associated with the

surface pattern of Fig. 7,

Fig. 9 a part of a longitudinal section through an edge of a

mixing element with infeed locations for an additive,

Fig. 10 a side view of a pipeline with an infeed location for an
additive which is arranged upstream ahead of the mixing

element,

Fig. 11 part of a longitudinal section through an edge of a mixing

element with an additional stop,
Fig. 12 a further mixing-active structure and

Fig. 13 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



| ocation of a flange transition 10 at which a ring 20 is inserted between i
4 FEB 2005 flanges | 1 and 12. In the inner region of the ring 20 tiheF[eB 1085
‘arranged a structure 25, for which in the drawing only its location. 25

is drawmn in and which is illustrated in Fig. 2 in a schematic form 25" as
a surface pattern. The structure 25 acts as a static mxer on a fluid 9
which is indicated by arrows 9 and-vihich flows through the pipeline 1, The
structure 25 can for exanple be manufactured of a. sheet netal through
punching and angling off. The m xing element 2, which is assenbled from

the ring,20.and LR X 19h83hhKE (SLIHCLHNR: 20q SANHETOURL e Bl o t he

flange trarmsition IS secure y neans ustrate screws of

the fl aggescthie I 62 wHik® $t fRCHUA®IRE orSy afd BR@ebrWREhiPALawYdRE 25a or
25b respectively each on two nutually inclined planes 21 and 22

r espect aviel whidh ¢ch illnstearset in dtiga2dnos schgnadis f@3n AFeasrossifage axi s 23
is arranged downstreamwith respect to the ring 20. In_a reversed

ar r angePBACTHF THeSTRTREE ePetiftaas At mExeicPNoh g § whdshiliss, whi ch.

i s however. not .as good with respect-to the pressure. drop ,and m xi ng

dual 1ty R R S A FBER 10Pp oReBERT A BPOR fanfel that parts
of ¢ hemsphaliud @ PEXANEr hantoiessd BlailePW0 shBe: fldla ehrdiig, ot her
vane 25b or 25a respectively (cf. Fig, 12). The use of a separate’ring 20
i s advamphageong dnd anglingecksThe ymikihg elomeartg? awtiivie istasyeiisled25 can, if

suitably formed, be clanped in between. the flanges |':, 12. C osed
sub- sur frreshgndnggdh apidedes mykingrefChive Brucherespucanrike psowotad 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', 55, 56 and open pieces of surface 51,

520, 521, 522, with the surface pattern 5 being folded out into the



a surface pattern 5, which is showm in a concrete enbodinment in Fig. 4
Wth closed sub-surfaces 52, 51', 55, 56 and open pieces of surfaca 4S’gLEB 2005
52C?, 521, 522, with the surface pattern 5 being folded out into t 1-4
FEB 2005 plane of the drawing. In Figs. 2 and 3 a surface pattern is
illustrated which is introduced as reference system4 for a
characterization of the surface patt@rn S. The reference system4 in Fig.
3 is the planar unfolding of the surface pattern 25" which is shown in
Fig. 2 in an oblique view The two vanes 25a and 25b | argely have a

Core TSI S SHIEEL 1S9y AL LS TS

a
reference system can©b oundary %i nes 40,

40", 40%hiéB iefintfRfiefeenas retreacessyktenttd for 42ch4@actafidaMbh it the mirror
symmetric with respect to the crossing axis 23 or symmetry axis 43; 2.)

t he subsusiadeapateti? 5. 9l réfbresée agdtqnet s Fog. Susftheepldhar520, 521, 522
of the surface pattern 5 and the reference surfaces 41, 41', 42, 42' of
the relérelkipgsidbensariasydatirigy 2e0mishy sgilopensp Figy 2 insan 520, 521,
522 whi ctg) are smal ler than or of size equal to that of the covering pieces
of surf&&WYE VAT 42, 42'. These regions are closer] partial surfaces
52, 51' or open partial surfaces 51, 520, 521, 522 in accordance wth the

SuT 1 a0e19Rt KL Daes 3l af) o519 ELAROAnd ORSMICELEA) surfaces form wi th

respect the crossing axi's _ asymettic arrandenent, for which it
hol ds t BafidymiRerie¥eShapt i tHE [dIRIWiIME §nddie] FROSTERGRX SIS 4F at the

symmety axi§ 43 the closed
can be defined which is formed by boundary lines 40, 40', 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 51, 520, 521, 522 of the
surface pattern 5 and 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, S51' 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



partial surfaces 52, 51' largely come to He- on open partial surfaces 51,
520,521, 522 and that the reverse |i kew se holds. Through this

anti symmetry an associ ati on between open and cl osed surfaces of t he FEBWE05
vanes is given. Taken together the three open partial surfaces 520, 521,
522 which are arranged on the vane 25b are practically congruent (sane
shape and area) to the associated ckosed partial surface 52 of the 1°T FEB
793 ot her 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 t he

parti cubge@ihh& PHEITHe 8behartiati NATACE B SiHUEAME ©585ihas  the ef fect
which is desired in accordance with the invention and which w |l he

expl ai nedngitdnt &f eherdesddphiitgal 2urfikce 31'af thehathieorvaefe 26b. fluid to be
m xed is schematically indicated by the arrows 9a and 911-3. In reality
vortices also arise, which are -essential for a good m xing action. These
vorti cedloar eéhe graotietlanahhisyprasent of tive meitkicg-alct ivststatic bures? Bdeasanot her
aspect of the mxing action is to be explained. The arrows 9a_ are oriented
in the Haeslerbwhirhdstdearqhit egcordanceigth the inventiensmrd vdpichndi cat e

tial f f. the,.fl.uid. .which . def | t ed th | d - f
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vanes 2bealatydvailvesakies dilissevhih hhaksgentibkiorga gboaugixkiagesdctide, entire
cross-section of .the pipeline 1 results. The mxing -element 2 in
accor danbeseivartiche aravgnereshire dhetpresent 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.



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

m xing-active structure 25 is asymetrically fornmed with respect taq /@ 2005
crossing axis 23. Through the asymetrical shape a fluid 9 which flows

t hrough 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, encountel there |largely non deflected parti al
flows 9a. This also holds in reverse with respect to the deflected. parti al
flows 9b of the other vane 25h. 1 4 FEB 2010 -8 The following is to be
observed in regard to the structure 25 which is illustrated in Fig 4: The

structu whi.ch.i rr ed i,n the terjor . of the i

connect g %SII?W?PF% St ftfe%lri& B8 E\Kﬂ Onthf gtr%tbtreng B&’t éﬁ the ring
20 and C i ff at the
symret ri}ﬁgsf%ﬁggﬁl ﬂ?(i:lgtdhsfﬁ? ﬁgﬂécgq %“ﬁ—%ﬂéﬂ fs IEEa%%eldnl%cﬁ'ﬂglr?t%o ed 1ines
at the pf ghd gﬁ;ﬁblﬁhcgl i4 @tmrse,et&ed/ta @Y Hidpidesi 6 a2l wirelg Hetiywren the
ring pieces " and the two vanes 25a., 25b, and indeed in such a nmanner

that the betgepn ¢ébegilg 2@ andnnet Bahge li In—t see dage lplTarestrattere be angl i ng

off the ring pieces 6 and 6 formjaoints at ¢their ends 61 and 62 or 61
and 62' 15 aRpke: ?Rﬁ@tyheﬁwmﬁtm@Xl%ﬁé«;ﬂ%ttyate%an&tﬁqwbleh ip ﬁiéaMm/ent i on

are illust ated S ag 1n_the,one xa enunber of

open pi %8@ Eerdf Egg S &to trslg% l%ﬁégb% %rﬂﬁe%rﬁén rrgt t°’8 two on

the ot hgfaqe/BBRYEAD tht Rl @ildies, 6XAAR! i His vAWERESSA S25M0aRd three
indeed in such 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' and 62' respectively.

Two further exemplary 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 S in accordance with Fig. 5 (with
corresponding surfaces 51, 52, 521, 522 and 51' 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 S1', 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



respectively. In these exanples the surface. patterns 5 differ relatively
strongly fromthe pattern. of the reference system4. The sane refqr@pggm%
systemas in the first exanple 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' as in the first exanple, Fig. 4). Fig. 6 shows a
superposition of the surface pattern 5 and the reference system 4. Common
regi ons of this superposition, which@re at nost 30%snaller than the
covering pieces of surface 51, 521, 522 or the sub-surfaces 51', 52
respectively of the surface pattern 5, are the closed partial surface 72

and thesgpgReRard] ay2s Wi a8€ vahe0Psh herivianespaa At dhsadlifsed partial -
surfaces 71' as well as the open partial iF IIDZEB ?005 9 surfaces 721, 722 on

t he vaneu2baes\hihe i espeanplonthesey patisyahmestyr fraegsedrhene wish ahe
conpl ementary antisymetry in agreement with the definition of the surface
pat t er ndsiinifipr pitthe sirfact mestan Rawhigh thecoruahiers dbthas e i nvention. In

this definitd'on. th mal.| sub-sutfaces gS.whi ﬁare {lef white in Fig. 6
are | gnBrearacs BLIIGIRTSEaR: 19 APG AGEPINGN S Smal s SHEWRES ror o
conpl i cated, s B@g%ﬁ%dlgﬁélri?%gl S ¢ é}y%ﬂﬁgd in Fig. 7. in this exenplary

enbodi nent a correspondi npl I cat ef erence system 4, nanely that
of Fig. 8, nust be used as the basis. A superposition of the pattern 5 of

Fi Q. 7 Whihdie hBfiRLeactye ¥ahRIMGE St Enb e3ftewnanalagousl y to the
superposition in Fig. - to comon regions, for Ich again a
complicated surface pattern 5 is illustrated in Fig. 7. In this exemplary
embodiment a correspondingly complicated reference system 4, namely
that of Fig. 8, must be used as the basis. A superposition of the pattern
S 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



conpl enentary asymretry exists. An explicit carrying out of this
superposition will be dispensed with. The, mxXxing element 2 in accordgpcey;
with the invention is supposed to lead to a mxing result which is
connected with as small a pressure loss as possible. "t'herefore the open
pi eces of surface of the vanes 25a and 25h should as a whol e not be
substantially smaller than the free ¢Poss- section of the pipeline 1. This
condition is fulfilled when the naned open pieces of surface have on the
whol e at | east the sane area as the closed sub-surfaces and when the

i nclinabiof9hoth9Rbanes @k AR Dethen flathy &y tﬁazs%efes&%%% the

angl e which 1s”enclosed by themat the <crossing axis of |ess.

i f suitallof flor fied, 20 lised Fangy). Horathe2swachb@dtagtablfdhienmatiegr enoved
fromthe pipeline 1 without a. renoval of @part of the pipeline 1 being
necessapgtiverstracigirerdp at milgrartsyrsnidcesgish yeshatt thenvanest26weand 25b

<4FEB200Q5 be arranged largely in the regi on between t t end
Cross- sgég'i gl% ggléf’gl‘%hl%fjgfﬂ’i%“‘h‘ich‘gaﬁﬁo ?ﬂ%&f??ﬂngl%l.s ggf:afl surface
patternp?oa%ehhe m xi ng- active structure 25 a. mrror synmetry with

respect“to an axis 44 (see Fig. 3 or 8) which is perpendicular to the
crossing axis 23 can be provided. The mxing elenment 2 in accordance with

the inv i OR. bt r Rg gn s i1 iVe ] i peline
13t Tt S dRiedt b B A RraahBE U ol BRI Lo Eell A0 o Prve S5
whi ch aredingaaranh edidifive ihbe thé ipigeRAe ar &t theé disingatledatidheyo aie formed by

apIuraIFi.ty of or by a_Iarige . . . .

ig. 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



nunber of uniformy arranged and equally | arge outlet openings 31. The
additive 95 is conveyed via an inlet tube 30 into a ring groove 3'1 4 fEBH0S
which it enters via the outlet openings 31 into the acting region of the

m xes structure 25 which is indicated by the chain-dotted |ines 25.
Qoviously inlet tubes 30 can also be provided for a plurality of additives
or for other fluids to he adm xed. Alding gap or radially inwardly |eading
grooves which are mlled 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

meny outlRictAPEMTNIHStop Bf @ad lasati 9N Ahe Slixfddlhdrite feuadiexed can

al so be arranged upstream ahead of the m xing elenent, as iIs iélﬁp]ustrat ed
in Fig, 250 tha stfhaiudei 35 feee, bé foaheddtothd peripheirpdnedecieat mantie a nozzl e
31'. In order to increase the vortices in the fluid flow of the pipeline 1
in the thegitoxcts'as AdingStge- m xer 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 m xer FEB tiaE
-11 strbig-uke shewstTadusthyy Blizkig-artige serpaiireotSt hBetpkicn Fonsisire

LUtV el M SR PR B LB Pho DB AGELBIERY 4B Such
e e, 15 10 AL OIS USRS oo S QSplubingc, Wk e 1 L
of a m ddhe &b wlaoH i8.asseaobldd 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 25b' and 25b" 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; the 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”



vane 25b which is assenbled fromtwo | ateral webs 25b° and 251". q vanes
25a.” and 25b are fornmed in such a manner that parts of there protruHEEBZMS
Beyond the crossing axis 23 onto the side of the other vane 25b or 25a
respectively, The mddle web or the two |ateral webs can be absent, so
that the m xing-active structure 25 has only one vane 25a.. A m Xing

el ement 2 which has a reduced structli2e 25 of this kind is |ikew se a

m xi ng el ement in accordance with the invention. An exanple of a structure
25 of this kind which has only one vane is illustrated in Fig. 13; in
conpar i [ ] with the [lateral webs
25[17.'p an E’éhgggsent q#% %?ﬁ%%g‘%&?#%ﬁ%gﬁfﬁggg?e 25 can be manufactured
of erxibIe material, for exanple of thin spring sheet netal or plastic.
Wth different throughput the webs thus bend out differently; the flow
resistance tics increases less rapidly with increasing throughput than if
the webs were rigid. The above described nixing el enments can be nodified
in such a manner that parts of one or both vanes 25a, 25h of the

m Xi ng-active structure 25 are bent out fromthe plane 21, 22 which is
associated with the vane. Thus in the exanple of Fig. 12 the two | ateral
webs 25b" and 25b" 14 FEB LI M 12 can be bent out fromthe plane 22 by
different angles. FEB 200 -1.3



Patent Clainms 1. Amxing element for fluid flow (2) flowing in a pipeline
(1) ‘between two flanges (11, 12) having placenent at a flange trahgiffiggps
(10) in the pipeline sidewalls across the pipeline conprising: a static

m xing structure for nmourning to the flange transition (10); a m xer
structure supported fromflange transiiion having two mutual ly inclined

pl anes (21, 22), the two nutually inclined planes sloping fromthe pipeline
sidemal%s aigltheir respective edges in the direction of fluid flowto a
poi nt of-2 tion and termnation at a crossing axis (23) downstream
of respective edges in the direction of fluid flow, the two nutually
inclined planes each formng closed sub-surfaces (52; 51) for the

defl ectilon ofA mixing efemsnt foHjuidRlevndes iflemieg Boepipabre (In betrecesdpodlangesces for
t he non f | of flujd : 0 j.he f e
transit i(loﬂel(2 ﬁ@‘tﬂhg{b lifcggls? bwcl)tnaeh?ﬁ? %@g&%ﬁ}e@g 1g5 PFBH’)% Iﬁ? {lg@ hsgccif%%acl)ltsfq%reos%nﬁ%gr
st r uct upépetinglcsthpidigg:oned to he received in the groove defined at the
flange transition to hold the static m xing structure relative to the

pi pel i ne (1) 2 SHUE PHIERSTREIIGiok MOynEag toenf xranEiopd1Wth each inclined
plane with tlaemixél"gﬁﬁ&ﬂlte' &Jﬁggng‘ﬁoﬁﬁﬁsn@mwdncmw W SR lined

superi nposed on ea I'ncli ane, the symetric m X1 ng pattern having
m xi ng pante(, R3yntartwesnirestiwerliféd plangmaslbping fraan el pipeting sslewalidapat t er n

area(s) ,on each inclined plane; e inglined plane defining solid

Gt 1 oot e EBCe? el Ha e r Grecnat, off Buld Sapl)8 o pSit 1 BllpRetiof cando
fluid fhomida%0h atRdrodging deis!(EPtdResRRAR LN EsBActiVR cHAS iR OMeechidh bERRId
area(s) for the non-deflection of fluid flow (9a); and, the other inclined

ol ane  d&phnihegvweomuttefly éedlinad plasen Farl( ieyming dlosed fsiib-strfares (52,r51") for the
deflection of fluid flow (9b) and defining openings in the sub-surfaces for the non
deflection of fluid flow (9a);

a groove defined at the flange transition (10);

at least one ring piece (6, 6") attached to the mixer structure and dimensioned to be
received in the groove defined at the flange transition to hold the static mixing structure
relative to the pipeline (1);

a symmetrical mixing pattern coextensive with each inclined plane with the
substantially the same symmetrical mixing pattern superimposed on each inclined plane,
the symmetrical mixing pattern having mixing pattern boundaries between first pattern
area(s) and second pattern area(s) on each inclined plane;

one inclined plane defining solid deflecting area(s) on the first pattern area(s) for
the deflection of fluid flow (9b) and non-deflecting opening(s) on the second pattern
area(s) for the non-deflection of fluid flow (9a); and,

the other inclined plane defining non-deflecting opening(s) on the first pattern
area(s) for the non-deflection of fluid flow (9a) and solid deflecting area(s) on the second
pattern area(s) for the deflection of fluid flow (9b); ,

whereby when fluid passes the inclined planes, one inclined plane deflects volumes
of flowing fluid (9b) at solid deflecting areas towards the other inclined plane non-
deflected volumes of flowing fluid (9a) to produce contributory deflection and non-
deflection volumes of fluid flow after the mixer structure to induce mixing of the fluid

flow.



area(s) for the non-deflection of fluid flow (9a) and solid deflecting
area(s) on the second pattern area(s) for the deflection of fluid Tk¢?®2%5
(9h); whereby when fluid passes the inclined planes, one inclined plane
deflects volunes of flowing fluid (9b) at solid deflecting areas towards
the other inclined plane non- def | ect-d® vol unes of flowng fluid (9a) to
produce contri butory deflection and non- deflection volunes of fluid fl ow
after the m xer structure to induce mxing of the fluid flow 1 : FLO 2005
14 The m xing el enent according to claim| and wherein: the symetri cal

m xi ng patt ermeceiRicaNGhME avddriing a6 blaind ¢ lahd@dhepligne is mrror symmetric,
in respect to the crossing axis (23). 3. The nixing_elenent according to
claiml and WhesEnmetricahgasingf pattisen §9erfienasivec withngagh igclinedt Blape mavlider sol i d

defl ecti g Lac] | | ane cover non-defl ecting openings on
i U

t he ot her 1 ncline f the symmetrical m xing pattern on
each inclined plane are superinposed. 4. The m xi ng el enent according to

claim1l1 and erein: the solid, deflecting areas. and the non-defl ecting

openi n_gs3' hav%&ﬁ%‘?‘&g@eﬁﬁf‘@tﬁc%‘é‘%f%ﬂéﬁ%} a?‘g.w PHemi xi ng el ement according

to claiml and,yhesshd syﬁxﬂx%trfcﬁpﬁﬁ*iﬂ%.pﬁﬁférﬁ.h%v?'id Ssoﬂﬁ"&%ﬁ%étﬁ%r@u‘ﬁfak& difsmect to
10) 1n the irecti flow 6. T

the flange transition ( on of fluid he m xi ng

el enent iedined glang coveraioai-daflectrglomdnéngsion thhethenondlinad gdane (vilien itRigehalie a

separat g1 sl,y?x%nétrzlg 1 rr%?(f:nlgopsalttggl $h e ?I%ngf f)l\{\agee Qretsggerimposed.

4, The mixing element according to claim 1 and wherein:
the solid deflecting areas and the non-deflecting openings have approximately

same areas.

5. The mixing element according to claim 1 and wherein:
the crossing axis 23 is downstream with respect to the flange transition (10) in the

direction of fluid flow.

6. The mixing element according to claim 1 and wherein:

the two flanges (11, 12) have a separate ring (20) enclosing a volume between the
flanges; and,

the two mutually inclined planes (21, 22) are arranged in the volume enclosed by

the separate ring (20).

7. The mixing element according to claim 1 wherein:
the symmetrical mixing pattern coextensive with each inclined plane is mirror

symmetric with respect to an axis (44) which crosses the crossing axis (23).

8. The mixing element according to claim | and including:
a ring (20) for mounting to the flange transition (10) defining the groove at the

flange transition; and,



fl anges; and, the two mutually inclined planes (21, 22) are arranged in the
vol une encl osed by the separate ling (20:). 7. The m xing el enment
according to claim1 wherein: the symmetrical nixing pattern coextTeInBEB/ZSt]US
with each inclined plane is mrror symetric with respect to an axis (44)
whi ch crosses the crossing axis (23).-18 The mi xing el enent according to
claiml and including: a ring (20) for nounting to the flange transition
(10) defini ng the groove at the flange transition; and, 14FEB2E-5 -15 at

| east one riigl9pledts 1iwg Pigey (Gitetigicariercd @ bserepeived Vetheigioesededingd ok

defined (jl iy {2? i lg@d%lﬁee at c%D@ﬁ%Tt}&ﬁaré}éﬁﬁv% g gﬂ?el%er@ ture relative to

the pipeline m X1 ng enent accordin o claim8 and further
conprising: infeed locations (30) integrally formed to the ring to permt
additiv ro into the fluid flo i.n the eline (I). 10. The
m Xi ng é’&'éﬁ}gcﬁl‘?{ﬁer{tac?ﬂrdam&“icﬁﬁ’ﬁl\gfa&&m}er88‘??’8&?‘@3ng a ring stop (8)

protrudi ng f Gﬁ’f@b& n)%al%ns (@%ﬁfrnte%%lyr foﬂﬂed)t()e@l@ rln@ 16 p}nﬁl@h@dl%lb@ﬂt)wgg) 1fn'[cPW (2)

in the pipeline ( e mxi'ng elenent according to claim

wher ei n theaﬂwdﬂo“o@)nmélespmqlmedb)fl ecting areas is actively bent out SI de of
the plane of the two nutually inclined planes (21, 22). 12. The m xi ng
el ement according to claim1 and further conprising: an infeed |ocation

(:30) upstr eamehixindeldh@it hécotllink Agclaini Y Ghd figther comprising:
a ring stop (8) protruding from the at least one ring piece (6,6 into the fluid flow
(2) in the pipeline (1).

11.  The mixing element according to claim 1 and wherein:
a part of the solid deflecting areas is actively bent outside of the plane of the two

mutually inclined planes (21, 22).

12.  The mixing element according to claim 1 and further comprising:

an infeed location (30) upstream of the static mixing structure.



