-1- Plastic plate for lining concrete conponents The invention relates to a
plastic plate for lining concrete conponents, in particular concrete

pi pes, through which a flowable nmediumflows. Furthernore, the invention
relates to an arrangenent of plastic plates for lining concrete conponents.
Far the purpose of lining concrete containers which contain liquid or
gaseous chem cals, plastic plates are known which protect the concrete
agai nst the chemcals. Such plastic plates are repeatedly glued to the
concrete conmponent. Since the snooth surface of the plastic plates does
not, however, enter into a firm nechanical connection with the concrete,
there is a risk of the plastic plates-1lbeconm ng detached in the course of
time. There are known from WO 01/57340 Al plastic plates which conprise a
plurality of anchoring elenents on the side facing the concrete conponent,
said anchoring elenents entering into a formfit connection with the
concrete during concreting. The anchoring el enents are enbodi ed as spl ayed
wi ng el ements which have support webs in their foot region. The plastic
plates with anchoring el enents known from WD 01/57340 Al have been tried
and tested in practice for the lining of concrete containers which need to
be protected against chEfstapkete for HRNg SRACTGACERPeEF ey a fl owabl e medi um
i.e. a liquid or gaseous nmedium could in principle also be lined with the
known plastic plates. -2- In order to offer the | east possible resistance
t o t he nedihermvemtiomatdlgapto 4 glastdsdate fior lpringaxinptete tcommpbesnignintpadicslar f ace of
the lining as smpot h_as possi ble. The drawback, _however, .is that solid
Bodi es whitORCTEPRESNBET BV IR £ HawHRIS RS HOR s Bhermors, the

invention relates to an arrangement of plastic plates for lining concrete components.

For the purpose of lining concrete containers which contain liquid or gaseous
chemicals, plastic plates are known which protect the concrete against the
chemicals. Such plastic plates are repeatedly glued to the concrete component.
Since the smooth surface of the plastic plates does not, however, enter into a firm
mechanical connection with the concrete, there is a risk of the plastic plates

becoming detached in the course of time.

There are known from WO 01/57340 Al plastic plates which comprise a plurality of
anchoring elements on the side facing the concrete component, said anchoring
elements entering into a form-fit connection with the concrete during concreting.
The anchoring elements are embodied as splayed wing elements which have support

webs in their foot region.

The plastic plates with anchoring elements known from WO 01/57340 A1l have
been tried and tested in practice for the lining of concrete containers which need to
be protected against chemicals. Pipelines which convey a flowable medium, i.e. a
liquid or gaseous medium, could in principle also be lined with the known plastic

plates.




deposited in the course of tine at the pipe wall, especially in the region
of pipe bends and branches as well as in sections with a reduced or

- widened cross-section. The deposits nunber anong the typical danage
patterns, especially in mxed sewage systens which are subjected to
extrene fluctuations in the flow vol U?E' There is known fromEP 1 194 712
B 1 a pipeline whose wall has a structured surface, which conprises a
plurality of parallel epi ped- or pyram d-shaped raised portions. It has
been shownlntasgar tooffar thy deast paseiblerredistanperia the raedisnmeatipmiphisapadedn f or ned at
t he pipe L1 . the eff of whigh,is t e Lt ai ni ng
particl esmﬁ CFHI%E’ %ﬁ%l@ﬁgﬁ% %urf %O{;rgl ihunr%gi %%%nﬁégeagg)g%%%‘hgh%g% e%%:l{i for
particl es fdwevaf ether dotid bbeievathichiage esisineli inghe/madieat day beestieed. Thi s
effect is generally referred to as an increase in _the entrajnnent effect
of the pardapesited ig Hrerqourse i bimy 4t fhermie Yalliespaciallymn therogion 5pBe1 proposes
ei ther prayvldi e i i h sukface or

pul 1 ng- 1 s AR GAfneRbs wpl ol HEePUAR o iRt B b SUHORTE T,

gl ued to THealepbgi® nukiber prmohd ttyrickd dhaggpdtiems) evpesibliyoin mixedo |ine in a
strai ghtforward manner . concrete conponents of differing design through
whi ch a f|SWass &St whiich provgb)ected ta;grdrpme aflﬁ%f’cmtth‘éﬂ%?fﬂé’f‘%‘?ee conponent s
are protected agai nst aggressive nmedia, wthout the risk of particles
contained in the nedia becom ng deposited at the wall of the concrete
conponent sTheAcis khown dronoEP Hel 9driiie R 1i opipeliteevisst waildias b stradtinedpr obl em t akes

place with the features , of c]ai s and 22 respectively. |n.order to line
the concr éﬂ’%fa‘i?@ : ,nsag%pliugah,%aépaéglg%q_ er‘}go‘?@’rf"ﬁgﬁf%ﬁ‘iuﬁlﬁ?ﬂ not of a
tubul ar fidomals BBk eld'$%Wn thUittPfhe Riridhied shifRleDHothi4Y 18fepisconnect ed to

one 4 -3-
formed at the pipe wall, the effect of which is that the capacity for entraining

particles carried along in the medium is increased. The tendency for particles to
adhere to the wall is accordingly greatly reduced. This effect is generally referred to

as an increase in the entrainment effect of the particles carried along in the medium.

EP 1 194 712 B1 proposes either providing the wall of the pipe with the structured
surface or pulling into the pipe a tubular stretched film or plate insert which is glued

to the pipe.

( The problem underlying the invention is to line in a straightforward manner
concrete components of differing design through which a flowable medium flows,
in such a way that the concrete components are protected against aggressive media,
without the risk of particles contained in the media becoming deposited at the wall

of the concrete components.

According to the invention, the solution to this problem takes place with the features

of claims 1 and 22 respectively.

In order to line the concrete components, use is made according to the invention not

of a tubular film or plate insert, but of plastic plates which are connected to one




another to forma body which Iines the conponent. Since the plastic plates
have a sufficient flexibility, there is the possibility of lining not only
rectangul ar, but also tubular concrete conponents. After the insertion of
the plastic plates into the concrete conponent, the plates are preferably
wel ded together. The plastic plate according to the invention has on the
side facing the mediuma plurality o ¥l ow el ement s arranged besi de one
anot her, which are enbodied as raised structures with an upstream fl ank
poi nt i ng ianothee td foomy acdiodg ethicnlires dheacontpmnast ISeamthd plakicdates havg aagai nst t he

flow directign, ereln the . syrface .areas. .lyin et ween .t fl ow el enents
are snoot hs.ufé)‘ﬁ‘ét.‘tg??f‘}béli‘tﬁﬁéﬂ‘ie 13 é’BfSﬂE}ﬁtypcgﬁF’inbg@é%ng'aﬁﬁ\?,?’é%ﬂ?i:]@%ﬁisf’n the

medi umis gHhus édﬁ%fe@é‘&ﬁﬁbo%&%@. Alitet QW ihdRWN FlESp12AR pMtbding theli sconti nuous
operation. On the side facing away fromthe medium ‘the plastic plate has

a pl ur al i topnofetearoaienentgthe pbtesrars prefevatilstelded dogsitheest i ¢ pl at e can be
connected in a formfit manner to the concrete conponent. It has been
shown in numerous tests that the entrai nment effect of the particles

carried alGglishiciphie ARAIHHR ©3Ae R chtitir 18RDRGNd Sidd PRinkaheRddiainaict ures of fer
a certain resistance to the flowable medium This is achieved by the fact

that the rpdirebty offlovuelements amanged bbside et anpthen wipsh pemboldigdirs poi nting in
the flow direction and. downstream fl ank.pgi nging against the flow

di rect i on e wr@RpanYif e GPLRRe B e iR s o BRI e e £ ow

el ements pRxMkirén ABnk feinfidONadlist BetfiodNditdclos vipeh thdwubfacd fieasf | anks

poi nting against the flow direction. The flow el enments thus exhibit a

wedge- shapBas belvwsn shecflow alementsizassmpeasl.e §he entipénraens sHedgd dagicles t he

upstream fl ank f. the fl.ow. nt Lnti i irection form
an angle c?fm—%g Oél%glﬁftheprpg '8y a{g#h?%r%acs)&g Ye iaﬁ%ﬁﬁ?%ggﬁegéﬂé\%g& %x. 90, with
t he snoot Kigbhtimeas ap&atorofOn tHesidel fagihg awpy abe the medim)sha gasicl | anks of the
fl ow el enents_ pointi against the flow direction preferably for({n an angle

n
of 30 to ®pte bqtssq)plpfaéi%@p borigrg qlemes, spihat the plastic plate can be connecte
 in a form-fit manner to the concrete component.

It has been shown in numerous tests that the entrainment effect of the particles
carried along in the medium can be increased if the raised structures offer a certain
resistance to the flowable medium. This is achieved by the fact that the raised
structures are embodied by an upstream flank pointing in the flow direction and a

downstream flank pointing against the flow direction. This effect occurs especially

o

J when the flanks of the flow elements pointing in the flow direction are steeper than
the flanks pointing against the flow direction. The flow elements thus exhibit a
wedge;shaped cross-section. It has proved to be advantageous if the upstream
flanks of the flow elements pointing in the flow direction form an angle of 70 to
90°, preferably 80 to 90°, in particular approx. 90°, with the smooth surface areas of
the plastic plate The downstream flanks of the flow elements pointing against the
flow direction preferably form an angle of 30 to 60°, also preferably 40 to 50°, in

particular approx. 45°, with the smooth surface areas of the plastic plate.

In a preferred embodiment, the plastic plate is divided into two halves, the flow

elements being arranged in a mirror-inverted fashion on the two halves. The flow




particul ar approx. 45, with the snmooth surface areas of the plastic plate.
In a preferred enbodinent, the plastic plate is divided into two hal ves,
the now elenents being arranged in a mrror-inverted fashion on the two
hal ves. The flow -4- elenents are preferably arranged besi de one another in
“individual rows in each case on a co n axis. It has proved to be

advant ageous for the distance between the flow elenents on a row to be
smal ler than that of the length of the flow el enents. In another preferred
enbodi nent elemmis preqeletabhparangad besidensngi a@ethasmendm@aaleraws imgasBgagsor tions.

El Ongat ed %1’188 }(I[S gtﬁ'fa(s) Rgoveg %?eh (R/' é\gtaé | on S?ﬂlelg @&WE ?lg whi ch

have an ex enS|3n I'n |pIe of the

ext ensi on flow eleehisamaens® skt an thhhef the Mg&d AR Gw emaaﬂtsed as
el ongated raised portions preferably taper to a point at the ends. It is
however al so possible for the flow elenments to be rounded off at the ends.

It has be i . I nt effect can
be achi e\(?fg1 B@%ﬂefﬁr{)n%&lﬁ) gl natqgggé&’oﬁ%%% %f 8@18%%@1% odi ed as
el ongat ed ﬂ’aﬁb@p&tloﬁQFElloﬁgﬁed ﬁiiﬂ’éti@ﬂrtﬁmghfb ide3fdotl @ fHl@an Alised pprther ably 40 to

50, in partlcular appr ox with the Iong$tud|nal direction of the
plastic pl¥%hielhaygangxtensios lpﬁhqlﬁgglfngwl deqtivada s amultiple ¢itBoabl e nmedi um

The el ongab sk A BOkH: NGy PIAL A5 AN ARARd byl dual rowe

in each case on a conmpn axl s astic ates prefera ei ng divided
into two hajsvcépomnny\ﬂmefdnaﬁljneapfei v Iﬁiuetrmm@ends.eltdasrhmeg'eﬂalsmposaible for

mrror-inv shi on ri b-shaped surface structure with narrow webs is
t hus crea‘g%é \ﬁﬁf‘é‘?eé‘it% Oth‘?éo‘él%géi ng?f"‘t\ﬁi*ﬁ St he el ongated rai sed portions lie
run obliquely to the flow direction. Further preferred configurations of

the flow el ements and the anchoring el enents
It has been shown in tests that a particularly great entrainment effect can be

achieved if the longitudinal axes of the flow elements embodied as elongated raised
portions form an angle of 30 to 60°, also preferably 40 to 50°, in particular approx.
45°, with the longitudinal direction of the plastic plates, which runs in the flow
direction of the flowable medium. The elongated raised portions are preferably
arranged in individual rows in each case on a common axis, the plastic plates
preferably being divided into two halves on which the flow elements are arranged in
a mirror-inverted fashion. A rib-shaped surface structure with narrow webs is thus
created, wherein the axes on which the elongated raised portions lie run obliquely to

// the flow direction.

Further preferred configurations of the flow elements and the anchoring elements

are the subject-matter of the sub-claims.

An example of embodiment of the invention is explained in detail below by

reference to the drawings.




are the subject-matter of the sub-clains. An exanple of enbodi ment of the
invention is explained in detail below by reference to the draw ngs. -5-
In the figures: Fig. 1 shows a cutout of a plastic plate according to the
invention in plan view, Fig. 2 shows a section through the plastic plate
fromfig. 1 along line A-Ain an enlarged representation, Fig. 3 shows a
section through the plastic plate frcﬂﬁfig. 1 along line B-Bin an

enl arged representation, Fig. 4 shows an enlarged cutout of the plastic
pl at e froninfthgfigdres:n pl an view, Fig. 5 shows a side view of adjacent
anchoring elenents of the plastic plate from fig. 1 in an enlarged
representation and Fig. 6 shows on enlarged cutout of the plastic plate

fromfig. g' n s%oWs"aWuHu@HTaf’S&ﬁ?ﬂthe aEéogdmgtosmemeﬁu&yfn%n ¢fewt he plastic
pl ate according to the invention in plan view he pl astlc plate i s made

of a thernoplastic material, in particular PVC PE PP, PVDF and

SCTE, mherihs SRS Sl BBl B %wﬁ“gsiehngﬁw %lp oth, but on

the other hand &fpedtblds&it@fn, flexibility for bending. In the exanple of
enbodi nent, the plate is 2 nmthick. It can be nade available as a strip

material in different Iengths. The plastic plate has at side 1A facing the
mediuma r 1 wth. a face c i.ned on both

ST des by R Sondvdasaudotivsieh tegnt Pt fiin tt Sbrg IR B R och vel di ng
edges 3 at the ¢aRPLd RpésdMBI, Si de. The surface

a

Fig. 4 shows an enlarged cutout of the plastic plate from fig. 1 in plan view,

Fig. 5 shows a side view of adjacent anchoring elements of the plastic plate from

fig. 1 in an enlarged representation and

Fig. 6 shows on enlarged cutout of the plastic plate from fig. 1 in a view from

beneath.

Fig. 1 shows a cutout of the plastic plate according to the invention in plan view.
The plastic plate is made of a thermoplastic material, in particular PVC, PE, PP,

{ } PVDF and ECTFE. The thickness of the plastic plate amounts to 1 to 5 mm,
preferably 2 to 4 mm, so that on the one hand it exhibits sufficient strength, but on
the other hand also sufficient flexibility for bending. In the example of
embodiment, the plate is 2 mm thick. It can be made available as a strip material in

different lengths.

The plastic plate has at side 1A facing the medium a region 1 with a structured
surface, which is adjoined on both sides by non-structured smooth regions 2, which
verge into smooth welding edges 3 at the upper and lower side. The surface

structure, which occupies the major part of the total surface of the plastic plate, is




structure, which occupies the major part of the total surface of the
plastic plate, is -6- enbodied by a plurality of flow el enments 4 which are
each arranged beside one another in individual rows IV. Flow el enents 4
are enbodi ed as el ongated rai sed portions, which taper to a point at the
ends. They form narrow webs which are in one piece with the plastic plate.
The narrow webs have a hei ght of 2 t®-8 mm preferably 3 to 7 mm also
preferably 4 to 6 mm In the exanple of enbodi nent, the narrow webs have a
hei ght a oémlmmi}ixrddayaﬁluraminy offiiev wlehenis @vwehiah heregtthadanged Béideoon40 nm  al so

preferably 4 al preferably 60 to 100. In the exanpl e of
enbodi rrentanoq'ﬁéquf& lrvéfwgi/m ave a length -'1 of 85 mm They preferably
have a width ¢ of 1 to 40 mm The width of the webs is approx. 5 nmin the

exanpl e of enbodinment. Region 1 with the structured surface is divided into
a | ef t - handowaldmehits 4t eanboidgpitas clvagatediedifed portionarwinvh tepbisto4 retrd abr i ent at ed

the | ef ht - h t hi th
aspoct £ ol BT (08Y A BB el i aiaent bt wib BTG AGE T Ses o

of all theha%%é&rﬂ%@@ h@@ﬁi@f Piod mﬁppﬁe@erﬁlﬂ 3Rp &fBmaiby prefrily 449, Wi th
| ongi tudinal axis 5 of the plastic plate, ich corresponds to the flow

di recti on Gfnt Hetlme@iamnle dfhembodgrhent] the amwwvebaﬁa\rera hd@t@mWM@Xoﬁ‘
enbodi nent_, |tud r ch. c S8 in arow
IV lie on &% QYea %%h&“ﬁ?%d"&? ?/ﬁaﬁg?yo%d t@o@@ﬂﬁm %% 6 is

snal | er t Weﬁaﬁf}%d’kotlogf Th AR ex¥RpR- of@%@dﬂgmﬁ tMWWbMaWbdﬂ@igtH ows |V of
the webs i's smaller than length b of the webs, but | ar ger than spacing d

between t 198 8@@@3 Theppreferahly Raegeawidth ¢ of 1 thaonanbhe wighh ofthadvehaist 1', 1"

of the pl Iate r rientate such a way that they point in flow
direction pro¥ t%g ?{31?11 v elgh (ﬂmﬁgﬁreamflank 4A pointing in flow

direction 9 and a downst ream fl ank 4B pointing

Region 1 with the structured surface is divided into a left-hand half 1’ and a right-
hand half 1”. Narrow webs 4 are orientated in the left-hand and right-hand halfin a
mirror-inverted fashion with respect to longitudinal axis 5 of the plastic plate.
Longitudinal axes 6 of all the webs form an angle o of 30 to 60°, preferably 50 to
45°, with longitudinal axis 5 of the plastic plate, which corresponds to the flow

direction of the medium. The angle is approx. 45° in the example of embodiment.

The longitudinal axes of webs 4 arranged in each case in a row IV lie on a common

axis. Spacing d of webs 4 lying on common axis 6 is smaller than length b of the

! )
R
o

webs. Spacing e between individual rows IV of the webs is smaller than length b of

the webs, but larger than spacing d between the webs.

Webs 4 arranged in left-hand and right-hand half 1°, 1” of the plastic plate are
orientated in such a way that they point in flow direction 9. The webs each have an
upstream flank 4A pointing in flow direction 9 and a downstream flank 4B pointing
against the flow direction. The decisive factor is that flank 4A pointing in the flow
direction is steeper than the flank pointing against the flow direction. In this regard,
the webs have a wedge-shaped cross-section. In the example of embodiment, flanks

4A of the webs pointing in the flow direction form an angle of approx. 90° with the




against the flow direction. The decisive factor is that flank 4A pointing
inthe flow direction is steeper than the flank pointing against the flow
direction. In this regard, the webs have a wedge-shaped cross-section. In
t he exanpl e of enbodinent, flanks 4A of the webs pointing in the flow
direction forman angle of approx. 90 with the -7- surface of the plastic
pl ate. Flanks 4B of webs 4 pointing addinst the flow direction forman
angl e of approx. 45 with the surface of plastic plate 1 in the exanple of
enmbodi nentsurfEtcaefidbe glastpoplatei itpnks 4Boé webodvpdinting agaimst ther fidwmdirestian t he f oot
point in smal | .radi us ereas. f 1 anks oi ntin ainst.the flow

di recti on ‘8HR 2R Angle g %Rpﬁbx'\g@gé"'l tp%.sur?ﬁc? 0?&@3 1€ qﬁgl%%ﬁ%fexﬂ?glepq astic plate
faci ng t henanh&k eFRARPINSBInting ifl 8RATdvwoEiteclieh BfmitYe dtehSfo8Npantia figs. 5
and 6. At the rear side, plastic plate 1 has, except in the region of

wel di ng edgewli3adips,oyhereasipnknéB printige egaing thesflovpdingrition ead & & shaghe pi ece
with the pl.astic. plate. The anchoring elenents | ocated solely at the rear
si de of theélgeﬁgat’i are represented in outline in fig. 1. Anchoring el enents
10 are enbodied in each case as two splayed wing elenents 11, 12, which
are connected to one another by a support web 13. Wng el enents 11, 12

t r ansf or mRegnside LB s the plestichpdate Gingdbe pencrete ceppancat is desartbed belewpl ast i ¢
plate. A relativel i d neGtd on _ar. f. i el s with the
Dl asti o piti Sl P B BTRE RORaR a8 ot Bt B B 1L o

| east 70%regibbewalding callped E,?ﬁbje&% arRhorirpecleeérgh10 whichhee i dg pidcenent s.  The
wi ng elements in each case form ng an anchoring el enent 10 are arranged

of hset  wittifh thepjsstée plets- die aaplsringrelemants loptietisaleliet F reaieisof Y el ement s
01/ 57340 e s iFacheals BRUAE (PR € ApdBrpl BRELNRAR LBl 110 (e
di scl osur each case as two splayed wing elements 11, 12, which are connected to one another

by a support web 13. Wing elements 11, 12 transform continuously at the foot point

in an arc 14 into the plastic plate. A relatively wide connection area of the wing

elements with the plastic plate thus results. The height of support webs 13 amounts

to at least 70%, preferably at least 80%, of the height of the wing elements. The

wing elements in each case forming an anchoring element 10 are arranged offset

with respect to one another.

The embodiment of anchoring elements 10 at the rear side of plastic plate 1 is

T

) described in detail in WO 01/57340 A1, to which reference is expressly made for
the purpose of the disclosure.

The plastic plate is a co-extruded plate, which comprises a sandwich structure with a
first layer comprising the flow elements (4) and a second layer comprising the
anchoring elements (9). The first and second layer are made from materials with
different mechanical and/or chemical and/or optical properties. The first layer with
flow elements 9 is made from a coloured plastic material, whereas the second layer
with the anchoring elements is made from a non-coloured plastic material. It is
therefore possible in a straightforward manner to monitor optically the wear on the

first layer coming into contact with the medium. Thus, on the basis of the colour, it




The plastic plate is a co-extruded plate, which conprises a sandw ch
structure with a first layer conprising the flow elenents (4) and a second
| ayer conprising the anchoring elenents (9). The first and second | ayer
are made frommaterials with different nmechanical and/or chem cal and/or
optical properties. The first layer with flow elenents 9 is made froma
coloured plastic material, whereas t A& “second | ayer wi th the anchoring

el ements is made froma non-coloured plastic material. It is therefore
possi bl e igndegeicgicd nhethenthedirstdaivee has beenvorn eway ptlis alonitotimgcapear on t he

first layer, camng.4into con wth.the nediym ,Thus, t he basis of the
ol our - ik GEARO e B R0 FRRhertoten e Hisede etEiel PEYFR frfldayeb B or n_awey.
Thi's noni taedsigh-esitant BethRInREEialMof the BeondBaydr. Furthernore, the plastic
material of the first layer is nore abrasion-resistant than the materi al

of the second |ayer. For the lining of concrete conponents, in particular

concrete . 1. Fndivid l.astic.plates are placed i.nt he for mwor k
of the co?coggrfe’eh&ﬁ?%%f %%8% V\e/e‘%%llep(? ngl%ts’tlﬁgfl IQH@HO&C%G %158% e@n@guﬁgﬁ m a tubul ar
l'i ni ng. Duylastig pnmmyreplhm, intotBe Eﬂrﬂmdrklopﬂh@beﬁcrété@ipe%ﬂ Retdeddt it he

concrete conponent in a formfit manner by neans of anchoring elenents 10.
An i ncr eadEAding gdges Srimian & Hpukar ligingc Muging gorgyeting thepkastio plaks. arEl ow

el enent s Lnsi ki L.ncr at rai nment

ef fect of %19 ﬁ%ec{egg(r) %@cqoggre%faﬁoﬁbg’a&g%lﬁg(grlnlﬁh?ﬁg& néwggi%l%%g%%% Z{h%}ﬁ(gﬁﬁr% event the

f or mat i on etimeteplds i Aisingteasddiong-termrstishgll ivichidved py ffis antherife CFlsiw e

advant age g@t he plastic plate according to the invention lies in the fact
that concrlEnEshiidhepide ofthedubylarlmingssicass the entrajanenticifeet aftthar ght f or war d
manner, i < r gl : L:hg..achi eved.
It shoul diﬁeC%gtcelgfgg%o%%g%er? e |%§@%§§g}%‘%ﬁgﬁg en%%é]l?gﬁr% t%g'le tect wth

t he pref ethegdnesiediftiepipaf the fl ow

The decisive advantage of the plastic plate according to the invention lies in the fact
that concrete components can be lined cost-effectively in a straightforward manner,
a high long-term strength and entrainment effect being achieved. It should be noted
that the increase in the entrainment effect with the preferred embodiment of the flow
elements has its own inventive significance. This is because it would in principle
also be possible to fix the plastic plates to the concrete component in a different

manner from that with the anchoring elements. The increased long-term strength

e

would not then be produced, but the advantage of the increased entrainment effect

would take effect.




el enents has its own inventive significance. This is because it would in
principle also be possible to fix the plastic plates to the concrete
conponent in a different manner fromthat with the anchoring el enents. The
i ncreased long-termstrength would not then be produced, but the advantage
of the increased entrainment effect would take effect. -9- Patent Clains A
plastic plate for lining concrete conponents through which a flowabl e
medi um fl ows, wherein the side (1A) of the plastic plate facing the wall of
the concrete conponent has a plurality of anchoring elenents (10), so that
the plastic plate can be connected in..a fore-fit manner to the concrete
conponent, characterised in that the si-d (1B) of the plastic plate facing
the nedium has a plurality of flow elenents (4) arranged besi de one

anot her, which are enbodied as raised structures with an upstream fl ank

(4A) pointing in the flow direction a downstream fl ank (4.B)
poi nting agai nst the flow directi onrséﬁaégﬁ'w the surface areas of the
plastic plate |ying betvveen the flow el enents are snooth, so that the

entrai nnent effect o ,s carried al on n th iS increased,
and the | ongi { ‘udi n’éP %‘3’ W*ngtcﬁﬁcr?tFWBP‘gﬁ’?@ﬁP’é’“e}MWﬁg ﬁem‘a‘a. ed as
el ongated raised méai&m@lawsmw‘lmmsldammwtaeﬂﬁstféq)léc@faéﬁgﬂw&él%fabl y 40 to

50, in, partlcul ar approx. 45, with the qu’tgltudl nal axis (5) of the
plastic plate. 2. trheonsretgomponanihas aplwglity ofgnshoring alewments ( dbdteri sed in.

that the UDStrea”%heélhﬁﬁ'b&tééaﬁ‘)be%mfc%dm PWRLAGHAROLS theBbndRleNt i Ng in the
flow direction (9) a )
component,

characterised in

that the side (1B) of the plastic plate facing the medium has a plurality of

flow elements (4) arranged beside one another, which are embodied as raised
structures with an upstream flank (4A) pointing in the flow direction (9) and '
a downstream flank (4B) pointing against the flow direction, wherein the
surface areas of the plastic plate lying between the flow elements are

smooth, so that the entrainment effect of particles carried along in the

medium is increased, and

the longitudinal axes (6) of the flow elements (4) are embodied as elongated
raised portions and form an angle of 30 to 60°, preferably 40 to 50°, in
particular approx. 45°, with the longitudina) axis (5) of the plastic plate.

2. The plastic plate according to claim 1, characterised in that the upstream
flanks (4A) of the flow elements (4) pointing in the flow direction (9) are
steeper than the downstream flanks (4B) pointing against the flow direction.

3. The plastic plate according to claim 1 or 2, characterised in that the upstream
flanks (4A) of the flow eiements (4) pointing in the flow direction (9) form
an angle of 70 to 90°, preferably 80 to 90°, in particular approx. 90°, with

the smooth surface areas of the plastic plate.




st eeper than the downstream fl anks (4B) pointing against the flow

direction. 3. The plastic plate according to claiml or 2, characterised in

that the upstream flanks (4A) of the flow elenments (4) pointing in the
flowdirection (9) form an angle of 70 to 90, preferably 80 to 90, i.n
particul ar approx. 90, with the snooth surface areas of the plastic plate.
-10- 4. The plastic plate according to any one of clainms Ito 3,
characterised in that the downstream flanks (4B) of the flow el enments (4)
poi nting against the flow direction (9) forman angle of 30 to 60,
preferably 40 to 50, in. particular approx. 45, with the snmooth surface
areas of the plastic plate. 5. The plasi@ée plate according to any one of
claims | to 4, characterised in that the plastic plate is divided into two
hal ves (1, 1'3., t Ehefpliit flaRBrding ) anylPk BEclaiMsANG S-chatRtefisdd if il - | Nverted
fashion on. the twp hal ves. 8 The plastic plate according to any one of
clainms 1 to 5, chdfafywsireayflpnks(4B)of theflow plsments fhwrinting ageingt e 5r r anged

besi de one anot he_rﬂdv&‘dikd%ﬁbﬁ(ﬂ%n_arn%“/?leo@Bb’io 6@,&@@&bﬁ?¢ﬁﬂo‘30°,%commn axi s
(6). 7. The plastic plate accordi r)% o any one of clainms 1 to 6,

characteri sed i n tRagiculat pppresp 485, mathten smasthnastace areastaf the plastieplates (4) on a
row (T.V) is smaller than the length of the flow elenents. 8. The plastic
pl ate according to any one of clains 1 to 7, characterised in that the
common axes (%) orThatplastic plate aédoodingtocamy wne of ddimarlgo 4r charagedsetlon thain - angl e

of 30 to 60, pref A {s Is Leul ar., r Lih the

| ongi t udi nal axi S%E‘eg’?g%lfﬁgﬁeelggggdse il'(!;:{()%?ébéel?%ﬁ’ %ﬂg&p@i&g‘fé’gé% e according
to claiml, charabtingiaserged in 4 hatortinertel fashioaloamine alks.enbodi ed as

el ongated rai sed portions taper to a point at the

6. The plastic plate according to any one of claims 1 to 5, characterised in that
the flow elements (4) are arranged beside one another in individual rows

(V) in each case on a common axis (6).

7. The plastic plate according to any one of claims 1 to 6, characterised in that
the spacing (d) between the flow elements (4) on a row (IV) is smaller than,
the length (b) of the flow ¢lements.

8. The plastic plate according to any one of claims 1 to 7, characterised in that
the common axes (6) on which the flow elements (4) are arranged form an
angle of 30 to 60°, preferably 40 to 50°, in particular épprox. 45°, with the
longitudinal axis (5) of the plastic plate.

9, The plastic plate according to claim 1, characterised in that the flow
elements (4) embodied as elongated raised portions taper to a point at the

ends.

10.  The plastic plate according to claim 1, characterised in that the flow
elements (4) embodied as clongated raised portions have a height (a) of 2 to
8 mm, preferably 3 to 7 mm, also preferably 4 to 6 mm, in particular approx.

S mm.




ends. 10. The plastic plate according to claim 1, characterised in that
the flow elenents (4) enbodi ed as el ongated rai sed portions have a hei ght
(a) of 2to 8 mm preferably 3 to 7 mm also preferably 4 to 6 mm in
particular approx. 5 Mn. -11- 11. The plastic plate according to claiml1,
characterised in that the flow el enents (4) enbodi ed as el ongated raised
portions have a length. (b) of 20 to 140 mm, preferably 40 to 120 num

al so preferably 60 to 100 mm in particular approx. 80 nm 12. The plastic
pl ate according to claim1l, characterised in that the flow elenents (4)
enbodi ed-as el ongated rai sed portions have a width of 1 to 40 mm
preferably 1. to 10 mrn, in particul ar“ébprox. 5 mm 13. The plastic plate
according to any one of clains 1 to 12, characterised in that the

anchori ng el efrent sTHelf3stia plitesvbordingdo elsins pichgeeienieddn Spetheflew (11, 12),

whi ch have support _,webs i [ J.edi . oo Pl at e
according to clai n%lirg,'ﬁscﬁir@aﬂg?de?ﬁ %Za%&ng%t%@%ahsgg?% ﬂ@“%%afbﬁﬁg&g?%ﬁ‘zmgﬁ pport
webs (13) anounts 140 min, prefestbly/APtp 1p0 afog misolpyefanblyd@de 1809, if t he hei ght

of the wing elenents, (1.1., 12). 15. The plastic plate according to claim
13 or 14, charact eﬁ@é&riawrf’ﬁﬁor?lﬂe wing elements (11, 12) have arc-shaped

transition portions (14) in their foot region.... 16. The plastic plate

according to any one of clains 13 to 15 characterised in . that in each
case two wi nglei entistpdastig platejapgording t%l?li‘%bé’garé‘?t%sé‘fl ”i‘z\ﬁ’f‘ﬂg? #e8ect to one

another and are cofgfahed) LALQHRE ABRINBAE] Rised pottiRAShave ASviditi P O td 40veb

mm, preferably 1 to 10 mim, in particular approx. 5 mm.

13.  The plastic plate according to any one of claims 1 to 12, characterised in that
the anchoring elements (10) are embodied as splayed wing elements (11,

12), which bave support webs (13) in their foot region.

14.  The plastic plate according to claim 13, characterised in that the height of the
support webs (13) amounts to at least 70%, preferably at Jeast 80%, of the
beight of the wing elements (11, 12).

15.  The plastic plate according to claim 13 or 14, characterised in that the wing
elements (11, 12) have arc-shaped transition portions (14) in their foot

region.

16.  The plastic plate according to any one of claims 13 to 15, characterised in
that in each case two wing elements (11, 12) are arranged offset with respect

to one another and are connected to one another by at least one support web

13).

17.  The plastic plate according to any one of claims 1 to 16, characterised in that
the plastic plate has welding edges (3), at which the sides (1A, 1B) of the

plastic plate facing towards and facing away from the medium are smooth.




(13). 17. The plastic plate according to any one of clainms 1 to 16,
characterised in. that the plastic plate has wel ding edges (3), at which
the sides (1A, 1B) of the plastic plate facing towards and faci ng away
fromthe nmediumare snooth. -12- 1.8. The plastic plate according to any
one of clainms 1 to 17, characterised in that the plastic plate conprises a
sandwi ch structure with a first |ayer conprising the flow elenents (4) and
a second | ayer conprising the anchoring elenents (9). 19. The plastic

pl ate according to claim 18, characterised in that the first and second

| ayer are made frommaterials with different mechanical and/or chem ca
and/or optical properties. 20. An arranffement of plastic plates according
to any one clains 1 to 19, wherein the plastic plates are connected to one
anot her to forsn a Megastibplete actdrdiastotdng ooe nfideienst]. to 87, characterised in that

the plastic plate comprises a sandwich structure with a first layer comprising

the flow elements (4) and a second layer comprising the anchoring elements

®)

19.  The plastic plate according to claim 18, characterised in that the first and
second layer are made from materials with different mechanical and/or

chemical and/or optical properties.

20.  Anarrangement of plastic plates according to any one claims 1 to 19,

wherein the plastic plates are connected to one another to form a body which

lines the component.




