; PQe3eb LI 1\ x6<T3701 JUL 2002 , Filler body with a cross channel Str'ﬂcltj”ULeZ[]UZ
*~~166* The invention relates to a filler body with a cross channel
structure in accordance with the preanble of claim1, to a colum with a
filler body of this kind as a packing and to a m xer apparatus with a

filler body of this kind as a static m xer structure. A m xer apparatus for
fluids is k A 547 120 (= P.4566) in which the static m xer

el ements ar E\M‘m\m\m‘ﬂm‘a tube. An installation elenment of this kind

consi sts of nut u*%Ho&i, contacting |ayers~which forma cross channel structure
with partly open ow channel s. A packing body for colums is known from

DE-A 26 O S90 (= P.4988) which |ikew se, ‘has a cross channﬂmmmmmm mu) A
mat eri al and/ or heat exchange can be carried out with a col “ f
this Ki nd[Fa d indeed. bet ween a_nedj um on surfaces of the packisdigy |1 n
parti cul a-—g—ibﬁ-gﬁeﬁ#@%mw S W & agn |1y active coating, and b) a
gas flow which flows through the channels fornmed by the packing surfaces.
if the flu,d flows.through the tual Ly apenly crossin hannel s, . then an

| nter act i SHBUREPT RELFFETaE BIFRPTh " o erA SO HEr G CELRES bl ace
results atacEBFdQHﬁé‘%'EH t@ﬁ%ﬁ?@ﬁol@%‘@&i@n%@fghl AYELRSth Al lﬁé bt of

t hi s nonmentum exchange, ces arise int channels 1 n eac ase in

the form of thid kifdleng @aekand ahtrong maikeengipdragig Withve With bedgess nposed
rotation), the turbul ence nucleus of which extends in the channel

di r ect i on.thihkinrd agr dstatie enbeaista Gtidace further secondary turbul ences.
The driving forces of the turbul ence braids, which are 01 JI1Jl_ 20D2 -2
gi ven by the nmomentumtra sfﬁ’[r’1 set. in in_such_a manner that_the

turbu encleAsnP@ﬁ’éiatﬁ’%ﬁé‘llﬂ o i @tlfaﬁpwa?aﬁryr%t%_e‘\ 294 h3p (ﬂ%drééﬁ)é?l of _
on' e ond WERGET P B axBREEHiER< S 8RR tolh Kb MR Rlatlalfel <. oo

on the ot REEMBARGIHRIOUHM] FoMBIRE I ImAXGARP S NREEMABNa PO RIYN Fonars and
i nner spaces of the channels. Since the channels arée inclined, the fluid is

2?322625{@?3?5? t he Sid:fllldfat?lmod‘ e t hi eoo ver ﬁgrael ?ﬁhtsphe 'i%Eact iyon of
the | ayer 0T $ABURGS OISRV r%ﬁbﬂﬁ-é\i i@@mggg)t%: %’ra'eg%%dﬁmdhyﬂ?}‘(ésepri ce of
s ot o S8 RELs Ch MM LARAOIESAMBIEAAPL AT S, HEACHAMR cdn B - 1

create a fdalrtied hedwith bitaueiDpackiianbethist kil Hhe indecdbeivddieapgsi red
honogeni sing and m xing effects set in at a reduced energé1 di ssi pation. The

f 1 ow r esi snedidzumi on tshigfddds efrthsopyckinghen gagticedas hatipglebblrh amet/ dma
conmparison with the conditions in wn fil]er hodies with a cross channel
st mjct ure’ ]tyﬁlm%‘\etﬂvec ﬁgagggagzalf(l&g!@ 5@?#&%@%%@0‘35 ngélt change
col um or { %‘Sgﬁlé'fBQm%EltBf@h@fpaékﬁﬁé‘gh?fdyeé.er respectively largely

remai ning e

If the fluid flows through the mutually openly crossing channels, then
an interaction between the fluids in which a momentum exchange takes
place results at the boundary surfaces between adjacent layers. As a
result of this momentum exchange, turbulences arise in the channels in
each case in the form of a turbulence braid (translational fluid flow with
superimposed rotation), the turbulence nucleus of which extends in the
channel direction. These turbulence braids induce further secondary

turbulences. The driving forces of the turbulence braids, which are



) good. This object is satisfied in accordance with the invention by the
fi.ll er body which is characterised in claimi1. The filler body with & lciltis¥0?
channel structure is provided for a packing colum or a static mixer
apparatus. It is built up of nmutually bordering layers in which in each
case channels are arranged parall el L?_pne anot her. At boundary surfaces
bet ween adj acent |ayers there extend [ateral channels which are open to one
anot her. These | ateral channels 01 JUL 2002 -3 forma cross-w se
arrangenment. At | east a portion of the |ayers contain in each case central
channel sgivenadaylithe gromeen tven | taaesigr, sefalinid) such armanner thapheaati on at the

b dari b he . he L |, ¢h |'s, | d i
about - onSURTPRGES e REouRhald f e AT YA L piaigaaast tieBERBROT i n t ne
zones of rhigoRkiRircbal fhkherBIRINGS MR RRIAE hBREN JHfifiel MUTS of the

filler body in accordance wth the invention addPtionaPl'y conprisé, besides

| ateral ehaheedse heeid thtowdlaanghseridll etcladtzObeywoed bldyacgitar ated fromthe
| ateral channels by walls. The | ateral channels correspond to the channels

of the kebannelnsndleantie othernuband dhroughiamateciap axehhogediedweehs of t he
sane | ayer are iﬁéeach case separated_over .their enqtire length by walls. In

the | at PRI ARYSTS 2BE IANCESPACER #ﬁéem{}%ﬁp meaHihehaspelture -
primary L BLENes Blenda X BolidhsO) Jif :38hacd B SLABLLAL e P
a p y u S ary

adj acent yers. These prinmar ence bral i nduce™secondar

t ur bul engen berirdsions SV GRNEFs-SARIVIELS thd idlek HddY, thes Befeial channel s a
m xi ng action is achieved in a larger volune with an energy dissipation

whi ch i smeachelry thqulit¢stian ebthe Siyars. The homtiogedisihglaayknsixing n cont r ast
to the kngwn cross channel  stryctuge - have | arge perneahility between
the | atef ?Cféhaarrf’nEPEg £ bR I%ril%eegf aPrFé?eggVégﬁPkpe?%é}YP&’&BF}ﬂi gries

ayers, Raceall &Y saf AORAITATIRERARL, Tor BRI UABT  "Crboai mont s of

the filler body in accordance with the invention. The subjects of clains 8

B‘i’ ﬁ&arz%g d}%lerVBf B iAvah K6h i8RREFAbHS td etk 4 Fifler RRUERitATa t NI S ki nd.

cross channel structure for which the desired homogenising and mixing

effects set in at a reduced energy dissipation. The flow resistance in the

filler body to be created should be lower in comparison with the

conditions in known filler bodies with a cross channel structure, with

however the separation performance of a material exchange column or

the mixing action of a static mixer respectively largely remaining equally
) good. This object is satisfied in accordance with the invention by the

filler body which is characterised in claim 1.

The filler body with a cross channel structure is provided for a packing
column or a static mixer apparatus. It is built up of mutually bordering
layers in which in each case channels are arranged parallel to one
another. At boundary surfaces between adjacent layers there extend

lateral channels which are open to one another. These lateral channels



In the fol I owi ng the invention will be explained with reference to t ?
drawi'ngs. Shown are: Fig. 1 a plan vi ew of a layer of the filler bod@ iYL 2002
accordance with the invention, Figs, 2, 3 two cross-sections through the

| ayer of Fig. 1, Fig. 4 an oblique view of the sanme layer, Fig. 5 a
schematic illustration of the flow regationships in the filler body in
accordance with the invention, Fig. 6 a particul arly advantageous geonetry
of the filler body layer, Figs. 7, 8 a further errbodi ment in an

|IIustrat|on corresponding to e@g JI and 2 Fig iﬁarlant of the |ayer
of Fig. QmFag:rosﬁe %IS&e%raangFm t PhlsaF %P‘)ﬁuP&y%fr layges F9ﬁéal§1h0\m in

Fig. 6 %Q]d?acﬂ: g e]c%n%reﬁc&e[&%&élg hlaltcﬁ:ﬁbﬁ%tﬂooﬂqe Iat%rglo(%ijﬁyglr static _m xer

with a fi ylnaccor ance 'w € i'nvent1on of a filler

body 1 Irﬁa@@ﬁarg ;P&teamﬁ ttthe Bdﬁ&ﬁfﬁﬂ@é‘bet&@&l the%entraltadddnél - is formed
of a sheet netal Tamna which is slit inagrid 01 J UL 2002 -5 like

manner daderdefcdrareiklslisgireddced ia aédvmﬂiomhaﬂfd)fithmaa@ﬁ WWith or a wire nesh
can al so be provided. Sllts 11 have slit edges 1la and 11b which span an

open surfegsdady asrapged (vl seationghiq the geneg offhe osher pailhtle A, B as wel |
as A, B or,m a |d with triangles ABA' and BA'B . Metals, ceramc

c
nat er i a|%ﬂ%fHa?10€°BPQ§Heé IEPBE chosen for the material of the sheet netal

| am na (or, respectively, filns or nmeshes). The filler body 1 is built up

of a | arffe ?gy@r%rofoﬂchenﬁhgrab &ng or&gnce with the invention

additionally comprise, besides lateral channels, central channels which
are only partly separated from the lateral channels by walls. The lateral
channels correspond to the channels of the known cross channel
structure in which the parallel channels of the same layer are in each
case separated over their entire length by walls. In the lateral channels
— as already in the known cross channel structure — primary
turbulence braids are driven by the said interaction between adjacent
layers. These primary turbulence braids induce secondary turbulence
braids in the central channels. Thanks to the central channels a mixing
action is achieved in a larger volume with an energy dissipation which
is largely equally great. Since the individual layers — in contrast to the
known cross channel structure — have a large permeability between the
lateral channels of both sides, there results an aql_ditional homogenising,

which takes place perpendicular to the direction of the layers.

The subordinate claims 2 to 7 relate to advantageous embodiments of
the filler body in accordance with the invention. The subjects of claims

8 to 10 are a column and a mixer apparatus with filler bodies of this
kind.



| ayers 10 in which channels 2 are arranged in each case parallel to qne @’
anot her. The channels 2 are inclined with respect to a nmain f1 ow di r dct 82002
This direction is parallel to the z ,axis in Fig. 4. Channels 2, nanely

| at eral channels, which are identifiable in Fig. 4 on the basis of
cross-sections lying in an x-y plane,_gxtend at boundary surfaces 3 (Figs.
2, 11) between adjacent |ayers 10. The lateral channels with in each case a
triangul ar cross-section are designated there with the reference synbol 20.
These | ateral channels 20 are open to one another; they forma cross-w se
arrangenment. In addition to the |ateral channels 20 the | ayer 10 contains
central chanthelfglléwing theiinvemgon ouidleba exptaianduvith mfeosmceent tlom. A

mat eri al separation at the boundaries between the central and the | ateral
channel s érwnw%oé}a%m%reabout one half of the cases by regularly arranged
wal | sections; in the zones of the other half the channel boundaries are
open. The_boundary surfaces of.the channel s..2 ar iven by wall sections
whi ch ar eFi% ﬁed i n2dJAB @ﬁyp@a%f% dﬁ@sﬁg?r g’BﬁHgnl%c%ﬂ)éailﬁed’f‘t hese wal |
sections are rOMijag g&& alternatingly on both sides of a central

pl ane 4 of the |ayer 1 , nanely of the x-z plane in Fig. 4; they 0l J UL
2002 -6 are parallel to this plane. In the plan viewin Fig. 1 the conbs 12
and 14 |ig;for dl hi I 1 e¢t to the plane of
fhe drawi B oh LD aRaSe SePth S K e IR o FR e ) *Further fol d
edges 13 and 15 lie in the central plane 4. The direction 5 of the channels
2 subt endgpigng angl eaWdidheview st 8hé Shathe fyerand indeed on the left side
of .the z axI's when viewed in the y direction. [n the exanple shown the
channel direction 5 of adjacent |layers 10 |i kew se subtends the angle W

W th the pigxgs, buh Rthcrhgtit ighstratide GONRY 8ow rdlhtioasRiss 8l thadllerat i on W
is greater than 10 and |l ess than 70. The projection of the channel
directions 5 and 5' bbdydntdweoxrdgnpe avith dhe invdntiangd in Fig. 4 as arrows 50
and 50" respectively. Figs. 2 and 3 show two parallel cross-sections

t hrough the layer 10 which correspond to the lines Il - Il and Il - IIl in
Fig. 1. TR&g.positi oapaftiaterlyadusatageons geomaryed thedillambedy pl ane 4
are given by chaindPtted lines 30 and 40. In Fig. 2 only the fold edges 12
and 14 which lie at'@#&> boundary surfaces 3 are recognisable, in Fig. 2

al so the fold edges 13 and 15 at the central plane 4. The cross-section of
Fig. 3 intersects the. sl 11a, . it I i a, b, c
and d. Thglgﬁ'o el gﬁugﬁééf%éﬁoﬁ?‘%%g&llét%? éﬁﬂgﬁgﬁlﬁe ggrzrsgéﬁxédﬁgt%em ral
channels 21 are illpgdd.af gddvweth reference to Fig: 5, which shows the
cross-section through"two adjacent layers 10 lying in the x-y plane (cf.
Fig. 4). Turbul ences 5l1a and 51b are induced in the |lateral channels 20 by
t he intera@gi@n bet weelridieof tisvkyeh ofdiigcent, nmutual |y crossing channel s
2. These primary turbul ences 51a and 51b i nduce secondary turbul ence pairs
52a, 52b in the central channels 21. 01 JUL 1Q0?

Fig. 10 a detail illustration of a layer of the type shown in Fig. 6
and
Fig. 11 a schematic illustration of a column or a static mixer with a

filler body in accordance with the invention.

A layer 10 of a filler body 1 in accordance with the invention — see Figs.

1, 4 and 11 — is formed of a sheet metal lamina which is slit in a grid-



" The 'regul‘arl y arranged wal|l sections of the channels 2 have free edggs, JléL 2007

namely the slit edges 1la and 11b. These edges | la and 11b can be curve
or toothed (not illustrated). Advantageously however they are rectilinear
and lie at |east approximately on fall lines, i.e. onlines which lie in a

vertical plane (parallel to the z axi.sy_and which are oriented with respect
to the surface of the layer 10 in such a nmanner that they are perpendicul ar
to a horizontal line on this surface. This advantageous enbodi nent is
illustrated in Fig. 6. The direction of the fall line is indicated there by
an ar r owlike. mannereaneisisdpregd. brigad; of ¢iS§eef7 meted lamdng & nier 25

present, as in that of,Fig. 1. Heredh ver the.slifts end a i stances
B and. B877eBeth cral 915 B rRetEhr s hekC A sidds Tatad b Be”) he-a
result oft; i " } ta H0ob S t er points
osult - TR B i BpEE SR e PR Pal aGond® 3 o 15
in Fig. boihtsieR asfwélhasi A'pH’ awhidiaficksn k6 gfidr wethatmhegies ABAednbdands 16
and 16" can al so be provided, as is shown in Fig. 9. The geonetry of a

| ayer 10 BAB bMeinls, scranis sdateyialpandyvpreplesticsctamei drwsan fosdhgngl es of

the fold edges 12,..14 and th rangepment of the .slits 11. Th r rangemnent
of the sITAETIAl gLt shAe: ta AUt RESBr St e MBS WamRE Eor ner
points A and B, the distances 8A and Ss as well as for exanple two triangle
angles a-and.(i (Fig. .7 Furth etails ich.the layer 1Q can have in
The. mei gty Aden ook hds oy Lo adghs nBeER il botefiBRy oy
Cross 229621%135 ﬁb'iﬁs&zh%}?@hhﬂn%lém % afrif gRRLAr édh RaYOdRIrhAS] & ohbe
channel s 2, the channel walls, 01 J UL"2002 g_are grooved, I.e. are
st ruct ur echothielr, Theeclamosie R afdhendiroay with téspectt transneirsBotwo t he fal |
| i nes (eo(liqes 11 a, 11 b) . The channel walls can al so

rection. This direction is parallel to the z axis in Fig. 4. Channels 2,
namely lateral channels, which are identifiable in Fig. 4 on the basis of
cross-sections lying in an x-y plane, extend at boundary surfaces 3
(Figs. 2, 11) between adjacent layers 10. The lateral channels with in
each case a triangular cross-section are designated there with the
reference symbol 20. These lateral channels 20 are open to one another;
they form a cross-wise arrangement. In addition to the lateral channels
20 the layer 10 contains central channels 21 with in each case a
rectangular cross-section. A material separation at the boundaries
between the central and the lateral channels 2 is produced in about one

half of the cases by regularly arranged wall sections; in the zones of the

other half the channel boundaries are open.

The boundary surfaces of the channels 2 are given by wall sections
which are folded in comb shape. Fold edges or combs 12 and 14 of
these wall sections are row-wise arranged alternatingly on both sides of

a central plane 4 of the layer 10, namely of the x-z plane in Fig. 4; they



be perforated in addition, for exanple with round hol es 18. |nstead chf ?
grooving 17 of nunerous parallel grooves a grooving can al so be 1 JUL 2002
advant ageously provided such as is known fromEP-A 0 190 435 (_ P.5928), in
whi ch nanmely a surface structuring is formed by crossing grooves. The

filler body in accordance with the inwention need not be built up |~ .
uniformy of |ayers of the sane kind. Individual |ayers can al so be

manuf actured of unslit sheet netal |amna (or, respectively, filns or

h whi ch i h h f [ i cul i ch;
TEShes), WICh BASENLES RS LS Lo LSS TSR L
if the | g i i : I I ,
L ST CRETE e et fafend wiep psB aropeaence

netal | agiradvifk, WHichydaehlikysirafePeh the tbatbs 12tand A amiidhet #yigr s of
wave- shaped, unslit sheet netal |lamna. The filler body 1 in accordance

wi t h t heedgeent3 and $5ds: m the echtrial plame df ThepdineationyS of thacki ng el enents
whi ch are arraqged one above the qther, with, each egement formng a region

of the p&bIRMSISIZ RUPLKGRIS aprangle WAReths: 7 axintliignhrrndilndeeth @G zont al
di rections.af ;1 h ayers. of , adj nt, .el.enents crossi:ng..one another. In Fig.
11 the steladt A hBERR PR ARFRLR I bl S AR SRR S <

i 11 ustr atsgthwhanelchanhdl @i?é'é_t‘i’&ﬁﬁ’%?éﬁ?é&%t&a?&ré 10 IPRSK RO BhRpRR S 1 a
and 1 b, which are arranged in the cylindrical wall 100 of a colum or of a
st ati ¢ mtkerangihéNchiintldog tads,| hutesn 30e rigllt sitechbveven Buisedygds aff

non-illustrated Q1. J UL 2002 ng boundary surfaces 3. The arrows 5 and
5) i ndi canelipaEophWhifeRTeRterthan A FnGdsscErn 74y ed e moropertion of ust r at ed) .

conduct it B ABEFABRE STh 0 81 ot R lifBe dec et idiand or of a
x;ﬁreisgil g%xﬁ]}gg‘%zég}{s}@dm%sﬁgﬂtﬁ}el}b_am na (or, respectively, films or

Figs. 2 and 3 show two parallel cross-sections through the layer 10
which correspond to the lines II - Il and III - III in Fig. 1. The positions
of the boundary surfaces 3 and the central plane 4 are given by chain-
dotted lines 30 and 40. In Fig. 2 only the fold edges 12 and 14 which lie
at the boundary surfaces 3 are recognisable, in Fig. 2 also the fold
edges 13 and 15 at the central plane 4. The cross-section of Fig. 3
intersects the slits 11 (edges 11a, 11b) at the locations a, b, c and d.

The flow relationships in the lateral channels 20 and the central
channels 21 are illustrated with reference to Fig. 5, which shows the
cross-section through two adjacent layers 10 lying in the x-y plane (cf.
Fig. 4). Turbulences 51a and 51b are induced in the lateral channels 20
by the interaction between the flows of adjacent, mutually crossing
channels 2. These primary turbulences 5Sla and 51b induce secondary

turbulence pairs 52a, 52b in the central channels 21.



10 or ~also.even only individual wall sections of the |ayers 10 can be
further structured through additional slit formations and defornmat( pgg| g9
that for exanple smaller wall sections which are folded in conb | shape are
present which are simlar to the wall sections of the channels 2 (cf. Fig.
4) but are designed a good deal smallersp than the latter. A cross channel
structure with a fine structuring of this kind is known fromUS-A 4 710
326. The channels 2 are illustrated in all exenplary enbodi nents as
rectilinear channels. They can however al so have changes in direction, in
particular in boundary zones at_the upper and/or |ower ends of the packing
el enent s Thg regmlarly drsapggd wall seetiens of dhe ofsathale R bave fragecqgaski ng a

packi ng_chBREea S fiEsotle Thd TRE 258Re GRbentl oAt REBcPETERL < 1 ne
flow resi ghapce o‘f‘etpgpr?%(ﬂa gﬁ’b‘@ﬁﬂxﬁgfééd&eﬁ&@&ﬁté 83@?}3@8&&??5&%%{{8 zone as a

result of "a suitab S I ng. vant ageous e nts o I'nd are

known fromdifdar 46347e 6t 1EaS proxImetelyr el liofes) he. bhl liges kadyhi n
accordance with the invention can have a coat inrlg with catalytically active

subst ance¥e ifi 4 vertipaldplesieofparhllel W the zaxigeand achich ars oriegtddwitar ryi ng

out reactive distillations or, as . catal SSt carriers in exhau%t gas

cat al yst sTESPEgt t9 ilhq sy ge_ofttge layer 10 in such a manner that theyare
perpendicular to a horizontal line on this surface. This advantageous
embodiment is illustrated in Fig. 6. The direction of the fall line is

indicated there by an arrow 19.

In the embodiment shown in Fig. 7 a triangular grid is present, as in
that of Fig. 1. Here however the slits 11 end at distances 8a and ég
respectively from the corner points A (or A’) and B (or B’). As a result of
these distances “horizontal” bands 16 through the corner points result
— see cross-section in Fig. 8 — instead of the fold edges 13 and 15 in
Fig. 1. Instead of “horizontal” bands 16 for example inclined bands 16’

and 16” can also be provided, as is shown in Fig. 9.

The geometry of a layer 10 can be characterised by the angle of
inclination W, the angles of the fold edges 12, 14 and the arrangement
of the slits 11. The arrangement of the slits 11 can be defined through
the distance between the corner points A and B, the distances 61 and &g

as well as for example two triangle angles o and B (Fig. 7).

Further details which the layer 10 can have in the neighborhood of the
open surface 22 in Fig. 6 which is marked by a cross 220 are illustrated

in Fig. 10: the material boundaries of the channels 2, the channel walls,



Patent clains 1. Filler body (1) with a cross channel structure for a

packi hg colum or a static m xer apparatus, said filler body being buiPﬂ-H%ZWZ
of layers ( 10) which border on one another, in which in each case channels
(2) are arranged parallel to one another, with lateral channels (20) which

are open to one another extending at bgundary surfaces (3) between adjacent

| ayers and with these lateral channels formng a cross-w se arrangenent,
characterised in that at |east a portion of the layers ( 10) in each case

contain central channels (21) in additiagn to the lateral chanpgl.s (20),
Wi th & napE? EEPOLEar & RS GHCPYE B HPe & OBEE S LEERORER | AliSand { he

| ateral c | j e egul arly
arranged W sezcszeieda&ge%gq#ﬁ%d%%r?%%oﬁ@éﬁ?{e%Cﬁ%n%lgg“}z\ag%eéarg%l%%e ot her
hal f bei ngeqp&foradedin A@dithad ot Bxasgsedanberotind holled MRl 1sSREACSE4A T sed in
that the layers ( 10) are in each case fornmed of a sheet netal |am na which
is slit igreoyngdl?ideummeneus padalell groveds agtdoitihg araalsel bboundari es

bei ng given by wall secti on(quﬁhi cala{;lr,e folded . in the manner of a conb and
with the @g¥sbtageously)proriqectsechay iskRPVEnTORR iy el iy édSrGw wi se
alternati hog h . Si tr .and

paral ol FooPRRl i ihich B ety £ SRRl AMng 1t Blofeliby BSAR et
lam na togpp@vdgle a filmor a wire nesh and to choose netals, ceramc
material s and/or plastics for the material of the sheet netal |am na or,
respectively, 01 JUL 2Q02 -11 of the filmor the nmesh. 3. Filler body in

accor danceh# fille€ ba'dzn i3 £drdraghee iviield the inhehtiohdh¥édyt beblilseg i ons are
fyurther structured through additional slit formations and deformations, and

i n parti culndforinalyeofilafyiene of thesame kinddndividual leydys canaadsohgance wit h

any one of the _clai to .3 characterised in that all chanpels are
i ncl i ned ﬂl%lﬂuf%%tb‘éga Qs e D2k lpsineoor ( 6eSReCtvElY HNS RAt t he

angl es of _j ' j it §5R8C i ir op.are
greater t %%@%%%e‘s&?%%g W t% "i‘%’%@?{‘?’?ﬁf g%wﬁ{‘éﬁﬁu‘tﬁﬁ%ﬁ jg/r%r 0ssi ng
channel s {@Hedfinag] shayerm 4 hstiitidn dfehidkindedisoppositely with
respect to the nmain flow direction, having angles of inclination which are

| ar gel y eqdabnitagemghif uelaysrs pf the diffexgnt kinslscarelanesgad in any one of
the clains 1 1to 4 characterised in that, the re%trjézrlél arrangﬁd wal |
sections REFEAT FEYEs t?‘ff or EXARYPIGHACHL AETRALE AHALCEIRENY P2kt | east

appr oxi ma : i 1 0 i i }£9 I pl ane
2nd the diBeEs Bifkoyhest At farfincl Bt O AR Ihictral PRy T 138, P fe
surface. @ndb) i8ferbadywave-ahapedaneslivishizedtyetet@anfinkhe clains 1 to 5
characterised 1 n that the channel walls are grooved or have another

structuring; and/or in that the channel walls are additionally perforated,
for exanpThenillér bodydl holaesofdad)ce with the invention is as a rule built up of

) a plurality of packing elements which are arranged one above the other,
with each element forming a region of the packing with layers of the
same orientation and with the horizontal directions of the layers of
adjacent elements crossing one another. In Fig. 11 the structural
construction of a filler body 1 of this kind is illustrated, namely with
boundary surfaces 3 of two packing elements la and 1b, which are
arranged in the cylindrical wall 100 of a column or of a static mixer. The

chain dotted lines 30’ indicate the upper edges of non-illustrated



01 J UL 2002 - 12 7. Filler body in accordance with any one of the clqi s
1.to 6 characterised in that individual, regularly arranged | ayers ar@ JUL 2002
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rectilinear channels. They can however also have changes in direction,
in particular in boundary zones at the upper and/or lower ends of the
packing elements 1la and 1b in Fig. 11. In special embodiments of the
packing a lower zone, a middle zone and an upper zone can be

) distinguished in the packing elements. In the zones at the edges of the
packing elements the flow resistance can be reduced with respect to
that of the middle zone as a result of a suitable'éhaping. Advantageous

embodiments of this kind are known from WO 97/16247 (= P.6765).

The surfaces of the filler body in accordance with the invention can
have a coating with catalytically active substances. Filler bodies of this
kind can be used in columns for carrying out reactive distillations or as

catalyst carriers in exhaust gas catalysts.
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of layers (10) which border on one another, in which in each case

channels (2) are arranged parallel to one another, with lateral
channels (20) which are open to one another extending at
boundary surfaces (3) between adjacent layers and with these

) lateral channels forming a cross-wise arrangement,
characterised in that at least a portion of the layers (10) in each
case contain central éhannels (21) in addition to the lateral
channels (20), with a material separation at the boundaries
between the central and the lateral channels being produced in
about one half of the cases by regularly arranged wall sections
and the channel boundaries in the zones of the other half being

open.

2. Filler body in accordance with claim 1 characterised in that the
layers (10) are in each case formed of a sheet metal lamina which
is slit in a grid-like manner and deformed, with the channel
boundaries being given by wall sections which are folded in the
manner of a comb and with the combs (12, 14) of these wall
sections being arranged row-wise alternatingly on both sides of a
central plane (4) of the layer and parallel to this plane, with it
being possible instead of the sheet metal lamina to provide a film
or a wire mesh and to choose metals, ceramic materials and/or

plastics for the material of the sheet metal lamina or, respectively,
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individual wall sections are further structured through additional
slit formations and deformations, and in particular have a fine

structuring.

4. Filler body in accordance with any one of the claims 1 to 3
characterised in that all channels are inclined with respect to a
main flow direction (6, 7); and in that the angles of inclination (W)
with respect to the main flow direction are greater than 10° and
less than 70°, with in particular the mutually crossing channels
(2) of adjacent layers (10), which are inclined oppositely with
respect to the main flow direction, having angles of inclination

which are largely equal in magnitude.

S. Filler body in accordance with any one of the claims 1 to 4
characterised in that the regularly arranged wall sections have
free edges (11a, 11b) which are rectilinear and lie at least
approximately on fall lines, i.e. on lines which lie in a vertical
plane and the direction of which is perpendicular to a horizontal

line on the surface.

6. Filler body in accordance with any one of the claims 1 to 5
characterised in that the channel walls are grooved or have
another structuring; and/or in that the channel walls are

additionally perforated, for example with round holes (18).
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charactensed in that 1nd1v1dua1, regularly arranged layers are
manufactured of unslit sheet metal lamina or, respectively, films
or meshes which in each case have a wave shape, in particular

are folded in zigzag shape.

8. Column with a filler body (1) in accordance with any one of the
claims 1 to 7 as a packing for a material and/or heat exchange
between, on the one hand, a ripple film on surfaces of the packing
and, on the other hand, a gas flow which flows through a large
number of channels (2) which are formed by the packing surfaces,
with it being possible for the surfaces of the packing to have a

coating with catalytically active substances.

9. Column in accordance with claim 8, characterised in that the
filler body (1) is built up of a plurality of packing elements (1a, 1b)
which are arranged one above the other; in that each element
forms a region of the packing with similarly oriented layers (10);
and in that the horizontal directions of the layers of adjacent

\ elements cross one another.

10. Mixer apparatus comprising a tube (100) and a static mixer
structure (1) in the form of a filler body in accordance with any
one of the claims 1 to 7 which is arranged in the tube, for a
mixing through of flowable substances which flow through the
tube in the same direction (6 or 7), with it being possible for the
surfaces of the mixer structure to have a coating with catalytically

active substances.



