1 Liquid-Cooled Gate Plate Conprising War Plates and Stepped G ate
Made of Such Gate Plates [0001] In the past, water-cooled grate
plates, such as those disclosed in EP 0 621 449, for exanple, were
used for a liquid-cooled grate for garbage incineration, which are
assenbled to forma stepped grate by being di sposed such that they
overlap each other in a stairs-like naﬁner. Each grade step can be
di spl aced forward and backward in the direction of extension of the
entire grate in order to produce a stoking and transport novenent for
the material to be incinerated |ocated on the grate. [00021 These
l'iquid-cooled grate plates are conposed of steel, which is
approximately 10-12 mmthick, is canted and then wel ded together into
two half shells such that a holl ow space is created, through which
the cool ant, such as cooling water, a suitable oil, or a coolant
m xed Wi th specific conponents, can flow For the surface, Hardox
steel is used, for exanple, because it is considerably harder t han
convent | Oni.afdeéhoﬁe%deﬁdaswéer& : ; ME
steel is also SttTve and becomes Soff above
approxi mat el y 280C. In order toﬁﬁﬁﬂﬁhﬁﬂﬂﬁhpﬁﬂéﬁs weakeni ng of the
Hardox steel, welding is carried out in a water bath so as to
continually dissipate heat fromthe welding site, as the tenperature
SIeF?rdox steel nust [enain bel ow approxi mately 280C, because Hardox
e r a r
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it has inexa abt exbepyevere used for a hqutd -cooled grate for garbage incineration,

which are assembled to form a stepped grate by being disposed such that they

overlap each other in a stairs-like manner. Each grade step can be displaced
forward and backward in the direction of extension of the entire grate in order to

produce a stoking and transport movement for the material to be incinerated located

on the grate.

[0002] These liquid-cooled grate plates are composed of steel, which is
approximately 10-12 mm thick, is canted and then welded together into two half
shells such that a hollow space is created, through which the coolant, such as
cooling water, a suitable oil, or a coolant mixed with specific components, can flow.
For the surface, Hardox steel is used, for example, because it is considerably
harder than conventional steel and therefore more wear-resistant. However, Hardox
steel is also temperature sensitive and becomes soft above approximately 280°C. In
order to prevent hardness weakening of the Hardox steel, welding is carried outin a
water bath so as to continually dissipate heat from the welding site, as the
temperature of Hardox steel must remain below approximately 280°C, because
Hardox steel remains hard only up to this temperature. After welding, the grate plate

must be straightened because due to the welding operation it has inevitably become



2 stressed, as during welding high tenperatures are generated in
local regions and large tenperature gradients are generated in the
plate. It is known fromthe prior art to provide separate wear plates
in those locations of the grate plate top sides where the grate

pl ates stacked in a cascade shape cone,in contact with each other and
as a result of the advancenent nnveneng of which wear is produced. |If
necessary, they can be exchanged, so that the base body of the grate

plate can still b d. The
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cooled grate plates are uneven, many small air gaps develop, and microscopically
the plates have only punctiform contact, or truly rest on top of each other only in
small raised regions and have close contact only there, as a result of which effective

heat transfer takes place only in these locations, while everywhere else the air gaps

have an insulating effect.

[0004] In these designs mentioned above, the grate plate through which liquid flows
forms a grate step, the top side of which is provided with wear plates. The
production of such a grate plate is very labor-intensive, because the process
requires a large number of waterproof weld seams in order to assemble the grate
plate from sheet metal parts in a waterproof manner. in order to be able to supply
primary air to the fire through the liquid-cooled grate plate, the pipe sections are

welded into the interior of the grate plate and penetrate the same from the bottom to



the top. Each individual pipe section nmust be wel ded very carefully
into the base and cover plates of the grate plate in order to ensure
the assenbly is | eak-proof. This welding work is very sophisticated
and conplex. The grate plates produced in this way are therefore
prone to faulty finishing, and repairs,in the event |eaks are
detected are difficult. The reconditi ohi ng of such grate plates is
al so very conplex and accordi ngly expensive. In addition, the |arge
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overheating. At the same time, this grate plate is supposed to allow significantly
improved heat transfer from the wear plate to the liquid-cooled grate plate such that

the cooling action is only marginally limited, despite the added wear plate.

[0006] This object is achieved by a liquid-cooled grate plate, comprising a carrier -
and a drive design, a separate cooling body which can be inserted in this carrier
and drive design and through which liquid can flow, and by wear plates mounted
thereon. The object is further achieved by a liquid-cooled stepped grate, comprising
one or more grate plates per grate step, wherein these grate steps overlap and

every second one is designed to be movable, and wherein in the event of a plurality



Shown are: FIG 1:The carrier design of an individual grate plate;
FIG 2:The carrier design conprising a drive design of an individual
grate plate; FIG 3:The liquid-cooled cooling body of the grate
plate; FIG 4:The carrier and drive design having a cooling body
inserted therein and thermally conducti,ve foil placed thereon;

of grate plates per grate step the carrier and drive designs of adjoining grate plates

located next to each other are screwed together.

[0007] The invention is described in more detail based on the drawings and the

function of the invention is explained.

Shown are:

FIG. 1:

FIG. 2:

FIG. 3:

FIG. 4:

FIG. 5:

FIG. 6:

FIG. 7:

The carrier design of an individual grate plate;

The carrier design comprising a drive design of an individual grate

plate;

The liquid-cooled cooling body of the grate plate;

The carrier and drive design having a cooling body inserted therein

and thermally conductive foil placed thereon;

The carrier and drive design having a cooling body inserted therein
and wear plates mounted thereon by clamping the thermally

conductive foil;

An alternative carrier and drive design without transverse ribs on the

inside;

An alternative cooling body comprising apertures in the front for

screwing on the front wear plates;



FIG 5:The carrier and drive design having a cooling body inserted
therein and wear plates mounted thereon by clanmping the thernally
conductive foil; FIG 6:An alternative carrier and drive design

wi t hout transverse ribs on the inside; FIG 7:An alternative cooling
bIOd%/ conprising apertures in the front 5f or screwing on the front wear
pl at es;

FIG. 8: The carrier and drive design according to FIG. 6 having a cooling

body according to FIG. 7 inserted therein;

FIG. 9 The carrier and drive design having a cooling body inserted therein
and wear plates mounted thereon by clamping the thermally

conductive foil;

FIG. 10: The carrier and drive design in a bottom view, having a cooling body
inserted therein and wear plates mounted thereon by clamping the

thermally conductive foil,

FIG. 11: A sectional view transversely through a liquid-cooled stepped grate
having two grate webs composed each of two adjoining grate plates
that are screwed together and each have a separate interior cooling

body;

FIG. 12: A sectional view transversely through the central plank of the liquid-

cooled stepped grate having two grate webs;

FIG. 13: A sectional view transversely through the side plank of the liquid-

cooled stepped grate having two grate webs.

[0008] As is shown in FIG. 1, the carrier design of an individual grate plate forms a
carcass made of constructional steel. This carcass is produced from a number of
steel sheets 1-10 that are welded to each other. In detail, the lateral walls 1, 2

disposed perpendicular to the plate plane and the rib pieces 3-6 arranged parallel



5 FIG 8:The carrier and drive design according to FIG 6 having a
cooling body according to FIG 7 inserted therein; FIG 9:The carrier
and drive design having a cooling body inserted therein and wear

pl ates nounted thereon by clanping the thermally conductive foil;
FIG 10:The carrier and drive design i% a bottomview, having a
cooling body inserted therein and wear "pl ates nounted thereon by
clanping the thermally conductive foil;

thereto are welded together on the back sides thereof to a rear wall 7, on the front
sides thereof to an angle profile 8, and at the center parts thereof to a horizontal
center plate 9. The rib pieces 3-6 have a stepped upper edge such that space is
created for inserting a cooling body, which then rests on these ribs 3-6 and on the
center plate 9. A connecting strip 10, the upper edge of which ends flush with the
upper edges of all vertical parts 1-6, is disposed on this center plate 9. A fastening
strip 11 is welded onto the front edge of the angle profile 8, said fastening strip
being equipped with bores 12 for fastening wear shoes 13 which, as is shown, have
a U-shaped profile and by which the grate plate ultimately rests on the top side of
the grate plate beneath after installation in a grate. On one side of the carcass, a
tunnel-like aperture 14 entering from behind is visible, which is used for inserting a

drive element.

[0009] FIG. 2 shows the carrier.design with the drive unit 15 installed. This drive unit
15 comprises a hydraulic cylinder-piston unit 16, of which here the lug 17 atthe end
of the piston rod is visible. This lug 17 is rigidly connected to a pin at the carcass of
the grate plate design. The hydraulic cylinder-piston unit 16 is accommodated
protected on the inside of a rectangular tube 18 and rigidly connected thereto. At
the rear end of the rectangular tube 18, a bore 19 is apparent, by means of which
this rectangular tube 18 and interior cylinder-piston unit 16 are rigidly connected to a
grate substructure. When extending the piston rod of the cylinder-piston unit 16, the
carcass is thus pushed forward by the stationary rectangular tube 18. The
rectangular tube 18 is therefore guided in the aperture 14 with little clearance.
However, no special forces act between this rectangular tube 18 and the aperture
14, because the grate plate on the rear bottom side thereof is supported separately

on rollers on the grate substructure.

[0010] FIG. 3 shows the liquid-cooled cooling body K of the grate plate, said cooling

body being produced separately as a mounting module. The cooling body K is



FIG 11:A sectional view transversely through a |iquid-cool ed stepped
grate having two grate webs conposed each of two adjoining grate
plates that are screwed together and each have a separate interior
cooling body; FIG 12: A sectional view transversely through the
central plank of the |iquid- cooled stepped grate having two grate
webs; FIG 13:A sectional view transversely through the side plank of
the Iiquid- cooled stepped grate having two grate webs. [0008] As is
shown in F the ¢ an, i.n
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26 by cross connections to form a cooling body such that a meandering cooling flow
is produced. The cooling pipe section 27 is tapered at the forward front of the grate
plate and requires a dedicated weld design. This cooling body design, however, has
only a fraction of weld seam lengths compared to a conventional water-cooled grate
plate having an inner, welded-in labyrinth channel. Above all, the large number of
apertures for conducting primary air through the cooling body can be foregone,
because the cooling body in the present design comprises continuous recesses 28-
30 which are disposed parallel to each other and overall extend practically over the
entire length thereof. At the bottom of the rear side thereof, in the center region, the
feed and return ports 43, 44 are installed. Starting from the feed port 43, coolant
flows, as indicated by the arrows, through the interior of this cooling body and

ultimately out of the same via the return port 44.

[0011] As is shown in FIG. 4, this cooling body K is simply inserted into the carcass
of the carrier and drive design, in which it fits deliberately without requiring particular
fastening therein in any manner. It rests on the ribs 3-6 and the center part thereof
rests on the center plate 9, thich is not visible here. The feed and return ports 43,
44 of the cooling body K protrude downward out of the carcass of the carrier design
and cooling hoses can be connected thereto. A liquid flows through the cooling
body K during operation. In most cases, it will merely be water, however oils or an
oil mixed with specific components can also be used as the coolant. As was already
shown in FIG. 3, the coolant meanders effectively across the entire surface of the
grate plate and thereby dissipates heat from the surface thereof. The following
provides a scale, which however can vary depending on the design and
circumstances, and to which the design is not limited: For example, 7 m?® coolant

per hour is sent through such a grate plate, and the temperature thereof increases



6 thereto are wel ded together on the back sides thereof to a rear
wall 7, on the front sides thereof to an angle profile 8, and at the
center parts thereof to a horizontal center plate 9. The rib pieces
3-6 have a stepped upper edge such that space is created for
inserting a cooling body, which then rgsts on these ribs 3-6 and on
the center plate 9. A connecting strip~10, the upper edge of which
ends flush with the upper edges of all vertical parts 1-6, is
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[0012] FIG. 5 shows the carrier and drive design having the cooling body inserted
therein and the wear plates 32, 33 mounted thereon, which is to say screwed,
riveted or attached thereon by wedges or gibs, by clamping this thermally
conductive foil or a thermally conductive paste. In order to provide such a grate
plate design with the necessary wear resistance, the surface must be considerably
harder than conventional constructional steel, which can be used for the design of
the carcass. The solution is to. equip the top side of the grate plate, where this plate
comes in contact with the material to be incinerated, with at least one separate wear
plate 32 and to equip the front taper with a front wear plate 33, advantageously
however with a plurality of such wear plates 32, 33, which are then easier to install

and also to replace. Any material which is sufficiently hard and mechanically



7 therefore a separate design and is conposed of standard conponents,
to the extent possible. For exanple, sections of |ong rectangul ar
tubes 20-22 may be used, which are wel ded to each other from shod

wel ded-in rectangul ar tube sections 23- 26 by cross connections to
forma cooling body such that a neandeélng cooling flow is produced.
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can be foregone erea er mal conductive foil 31 is placed
ext ensi velb}asacmaissalt ho@ecbbbﬁ‘ﬂg Mma’y is \Kheﬁ@él thet Rig8 EBIRe iR rsednce.
cutouts whi h, ER&n SR e SR réberty is
section ofcfg ma?f%ésgér{rrg(ﬁ é%hﬁﬁﬁc@%@%n% (%%E(%l Valnt h%{ljggh tehe%e(?pnalyl y
conduct i veof ke foothecpmaserei applieatont he entire cooling body surface. The
thermally conductive filmis made, for exanple, of a soft netal, such
as copper or alum num or an alloy conposed of a plurality of soft
metal s. Ao@is] dueetontitsl Might aymmessabiliddf theosoft eilisenshfad, firak Aeurrgs and

conductive foil thermally con | 8 é4 8fermeH *'bonded
t her mal g‘é’?@%‘”%ﬁ ang%&arg]e L?lneélﬁgnp‘% Y é{rfdo ﬂ%h 3 %o nect | ng and
cool i ng sem conductors in the el ectronl CsS | ndustry, but they are al so

suited for the purpose here since they can be used up to 1300C
[0012] FIG 5 shows the carrier and drive design having the cooling



9 resistant and which, by way of cooling fromthe cooling body
beneat h, can be maintained at a tenperature that does not jeopardize
the hardness thereof is suited as a material for these wear plates
32, 33. In particular Hardox steel is suited as a construction
material for the wear plates 32, 33, for exanple. These wear plates
32, 33 - and this is very critical - at® brought into the best
possi bl e thermal contact with the cooling body through mhich quid
can flow. The wear plates 32, 33 having a thickness of 5t

for exanpltecagh ethsrabed resitioofithe cxerdeniapiBvajhe %“WPBG@P@*@\W’&‘P\ a?wahfae
can flow g gpf1 (?P@(ﬁ' thyelyapd ecROSiE ¥RbYeC RWe therfay e8@ing is

attached or ereto. Corresponding holes are provided in the
wear pl at @mr@@an% inspisived habe tressyte b eRakedin hgnProrasshiswph apdhe
wear pl at C b Ugf 0 tf\éQHéMl#
wear pl at Q/eﬁpé;gﬁ %@Stlcqy%[?qﬁ{ongﬁ( g@@o cooﬁ ﬁga%% K, a suitable
thermal |y pmmmmmﬂ |tiwenfatm0ha30ﬁ| sllwweefqﬂédﬂ%’ét%é@f bﬁ%ﬂ wapoysdage ddesd

i ot oS Pq%“sgm% cfgd&st O‘hlagct%%%y%%@(}% 5? uneven&%ear&]h%ards

Thi s mat erl%r 0 conpensa regi ons and
produce aszjcbseofandhmm foilsc fwani e@hxﬂcmﬁfyemd@ﬁ &red thﬁfma#aPV%é‘hoP%‘ﬁaCt

the wear pl ates 33 vmtht 0 B! S
referred t?)s*%{(én‘ée ?geam‘:eip tt\%%rnﬁ% @gc%{ﬁ ué ?\%{ng m&é Oaﬁg %Mgﬁ%blé for
whi ch covexanbhs feam| Kingzeb&djert @mnfsiﬂ daaafe@eaalm ﬂﬁe DeazﬂdﬂdObar@épl@dg
front S|de as i shown in FIG 4 roven t.

excel | ent I{ )i %d ﬁ‘}ft ?ﬁ'\e eﬁfcfhgmg?rt‘esr %th gg?\%uc o7 SOﬁ
are soft, giced Yoikheu maHYy. Treydire taviiatta In different tiidksebseshb8isngnt, nl rlné‘d
with thermal |y conducti era and. ex extra

el asti ci t 2 Mthayd FaP8- J\r{‘@\fgﬁmt‘% d%&‘r”ﬁ g 1hésr fo)} "agr E‘%dgfz 6t Wimk and the
di ssi pati ngisheat peesybd iinda fiemprdifrt ebage dfokber@rcesiand. Thexsdore, use
regi ons of two connectin

pi eces _over_a | arge e to.a Si
or a cool iNs§vessdihe MRat ﬁ?aées aFi 3???@%%9&??9&'8% g¥KP{] oHES gg(tt)% of'd
base mat erda%ag‘éoiﬂ'%mbpat#éﬁaératé’\@' $disible, tsheedtie tviteRi@ied grpe pities elways
resi stance, chem cal resistance and hl(?h dieel ectric strength, even

t hough t heemaint @ tsrpssaiuie pidesothaRdf°¢or the present applicati on.
[0013] Due to the high conpressability of the soft silicone foil,

heat sources and heat sinks having | arge uneven areas and tol er%nce
are i deal [[§0t4hdromdhe ysparfded harg) wear plates 32, 33 it is important that the therma

load level thereof is not exceeded. The high-temperature resistant steels used for
the production of the wear plates retain the hardness thereof up to approximately
400°C. By way of cooling provided by the liquid-cooled cooling body, the operating
temperature of the wear plates typically remains around 50°C. However, for this
purpose sufficient heat transfer from the wear plates 32, 33 to the cooling body K
must be ensured. This is enabled precisely by clamping in a soft silicone foil, as
described above. The soft silicone foil 31 is placed with precise fit and congruency
on the cooling body and the wear plates 32, 33 are placed thereon. They are
provided with slots 45, which then come to rest in the cooling body K over the
recesses 28-30 such that the primary air can flow from beneath through these lots

45 upward through the carrier carcass and these recesses 29-30. The wear plates



to each other. As a result of the excellent ability of the silicone
material to adapt the shape thereof, the contact surfaces are

enl arged and thermal bonding is significantly inproved. The pressure
to be applied in the process is low, and the very high elasticity
additionally provides nmechani cal danping. Due to the thernal
properties thereof, such soft silicone'foils have so far been

enpl oyed as ideal thermal solutions for use in electronic conponents
on SMD printed circuit boards. Such soft silicone foils can

si gni fi carii2 3 eeaithose tich et teah evbegoplingirdicvhiegrariiciae heRess
two mater 'tﬁér?naﬁg%rﬁdﬁ&fvte Rl bRANGe MRbEHER IS \@EEF oﬁ‘é@}é\/\ﬁl@bﬁneofn@ﬁs to the

exanpl e, from Kunze Folien GwbH, Raiffelsenallee

Ober hachi myttonweids e tthesemest anbajsodhesarbicsdest @thféfﬁefr% qw@wtagpered
thermally ﬂpgh%'c\ssz@%édy%@ mmé%%ﬁé&@% g?@?@wa@é Eart B;abé;ﬁ
in differen ckne nmm and

conduct i vidf gerefv ¢drinectiaid, wfmleeziarmbmﬂ éh@5®°t sificaoedni b?h%athoinl t§'3c%ﬁ’ 5?@53

used in a r en
the wear srarace 2t fhuf SRS fine e b SEHGThRIGRte e Rn aacHe
a gar bage donpionet af wear gates 82 §3 poigsh bteeprewat&emaﬁ@ Efoxcsdrsted

grate plates always renmain at a tenperature of |ess than 70C. [0014]

For the use of the hard wear plates 32, 33 it is inportant that the
t her mal | ooah ] avielwdahetated 32 s3Nate reacded edhe Tagiehidghigh ewiieh & tersay the

resi stant steels used for the oduct i on I i

the har anee¥e e dareass o' RHPUR daiel oo Rl Sy BBl Biba! e
p][ OVIh ded Q,%retvxlkseade guited Qﬁn@lugd taeobcmebmo mhmeoq;xmhagltmgiy;l‘ér’rﬂe& atear e
of the wear p ates t I ins ar However or

purpose s@3! PErents ﬂéa e?r’%‘?\gﬁ'\i HhSﬁOPﬁ@nWé?& while tlgd ey the3Ofts Smc &
cool i ng bagy 3K WHrH ib@s Q’@Sufn@r@prﬁﬂél é‘utd)if&s enabbed !pdileau*scsl g Hignesd amjheng
in a soft silicone fo as describ Bove |I| one foil

31 is pl abeom ¥de 51;@@,9@‘[6]:9!@&%0%%8” @y 8ﬂt”f‘ﬁ@“e@6?)rlaf‘ﬁ §" By Uity

the wear @\;ﬁ%%eﬁ% 'havd sho@nRhac®ebughengase offheytt aili€ory fou itiskedeatittasfer
sl ots 45, ich then cone to rest in the coolin bod% K.over @Pr—i\s an
t

recesses 28inposedrt ivatva H@epraveatie absencarPiriubly & PethsiicR_a

through t *Zégéﬁha iod %o éérevplé@rﬁr%ohbﬁ@%@ v&é%? é%aég Ber 3ganRasso 8pdadtbeseby
recesses he wear plates are those which rest flush

on the co@wﬁwgomwwxamﬂb eing ngotmﬁ%*swh RG9S SR UBBb VAP Have a cross
conducti v BRI BYTHEYNIP thi REF WirE®BREGE k®Bvd Hwkh
bott om si loftﬂﬂheﬁgggg?’rég?ss ’% cF’so th%ge |e?hrrest at the front@%f
the t aper éatefallprntodhist $et wog ianhaoey. Brrdcennesiprs sambe IHRAEE £6Y Phe
grate plat f f HRNGed i WG cis tAERI N Bistdigo
soft sili cgr%g%;&%l%ﬁgggr gﬁf‘gﬁﬁéﬁpﬁ)ﬁé@%ﬁ?g?ﬁ enflér‘% to(;;) (l;m rors{t

si des of tcheyguathenpbeeairfoaeiange taek npkt eri al to be i ncinerat ed are
conposed of wear plates 32, 33, which are preferably nmade of Hardox
steel. [0015] The wear plates 32, 33 are nounted to the carrier

desi gn, whoets]iisstead sdysmd:megrfzatseoplsaﬁesi@nedsés, iFos alsumospile tocHegy

connections are suited for exa i t
the recesddEM8Y éﬁnfjH&["ﬁe Boﬁ“?ﬁ% Bty ﬁ_rﬁ%ﬁ@ﬁ‘@v\ggﬁ (?B?%l gg 2@%@2?&
t hen nounta@gnihemtdre exanipiargoftzadii sowmnétefsdnarwﬁmgna!weccmm ket iveyneell.

foil 31, which has t ri.ate cutquts. t

ti ght ened 817" thE'*BHE yoﬁ?@“?‘@ze%ffo’i ﬁeSL{jttegtsém?ﬂrng@ 82&“ aé%@e’éﬂ thé %Vear
opti mal heafted s25H £id ihe RENG ody bxpetivaraits ahdvdustooiha sbﬁaﬂ:sst hr ough
the use of a soft silicone foil the heat transfer is i nproved up to
five times over the absence of such a soft silicone foil. As an
alternative to screw connections, the wear plates 32, 33 can al so be
fastened by rivets, or, for exanple, pins having countersunk heads
are used, which have a cross slot in the region of the end thereof



12 thereof, nestles against the surface structures of the wear plates
and cooling body. Everything that has been descri bed above applies
anol ogously to equi pping the side planks of a water-cool ed grate.
These side planks have previously al so be produced from wat er-cool ed
hol | ow bodies. [0017] FIG 6 shows an alternative carrier and drive
design without transverse ribs on the ffside. It likewise conpri ses
lateral walls 1, 2, which are wel ded together to forma carcass using
a tapered, inclined front wall 48, a vertical center wall 45, and a

| i kew se vertical rear wall 7. The front wall 48 is provided with

hol es 49, whi.gh r%rsﬁeéjaggn&omé astese tRRIGROLE 12 ROhhIABE ahBeoWRRS body.

plates. On the one si a recess 14 is provided from behind for the
drive uni tEvEsythiRpGhaty hehdwesnt drscrbesl ishgveeapliog aralerqustel® afYipPIpGitiae

o LS, PR SR A ooy ey b ot

46 in the Sl g ch screws e placed such that
the front mwedwceplfainesvaterrcdoted dlpwriedieso this front surface 47 of the
cooling body K. FIG 8 shows the carrier and drive design according
to FIG 6 having the cooling body according to FIG 7 inserted '

t herei n. The1ddoGi Bghovsyarkabanathe janderrarelddriviet desidnewitizad 4@8sVEred ribs
precise fit., Ther.eaf the th C tJ foll. i

The top sitbMBrTRe LOSING BB e RrERELE2 Jickoy e bl R o
cool i ng bodym bermatasswsiay e tatkred|ilin8d $hotwsalt #8,s2 eartical @entenavad rdidy end

desi gn having the cool,ing bo pnserted therein.

32, 33 nouhiEdIhFESH e f‘i"?'gy‘cjf%"rrg‘?%”?{”h‘%e BRe r‘r‘ggﬁd‘;’/“h@gﬂ%g%?i %%g“?‘?
sai d pl at agched rgtethat @dlify bvayand theavaanplades. Orhthe lonars@legairdexds 14 is
downward t hrough the carcass, to the bot i f 1 car .

FG 10, tHPSEh RO i Ve dR% gt & aHow o4t B5e LRRTE Zach K
havi ng a ceabiig@dbRmly thipsrdRd, Wherfei Bs angbavearfegtliat esid moitgdody has
t hereon by cl anpi ng, the therpal ]y conductive f

, oil. Her the drjv.
N 138 | SRRBBERC ™ PR A Shed Tyt seegh.cap Eerase el e
accommodatgsht webr Pt cdieserdshtetias Minabniduate knef e dovliappadeKt F1G.
and al so the opposing lug 17 at the front end FQlf t he extend
r

pi ston. | rB abrive ihsncarienaph&rivedgsidnmecasingnd &t & Rt e4‘i°boljjliﬁgl b2F% o

the screws, 34 AHLtAPRR EiserY MEVefD ThBEoMRRY bBHRKEeSarAbE ifRskened the

the front ‘carcass with precise fit. Thereafter, the thermally conductive foil is placed on the top
side of the cooling body. The recesses 28, 29 formed by the cooling body remain
uncovered. FIG. 9 shows this carrier and drive design having the cooling body
inserted therein and the wear plates 32, 33 mounted thereon, while clamping the
thermally conductive foil, said plates being mounted by way of screws 34, which are
guided downward through the carcass, to the bottom side of the carcass. In FIG. 10,
this carrier and drive design is shown in a bottom view, having a cooling body
inserted therein and wear plates mounted thereon by clamping the thermally
conductive foil. Here, the drive unit 15 is apparent, in which a hydraulic piston-
cylinder unit is accommodated, of which here the terminal fixed lug 50 is apparent,

and also the opposing lug 17 at the front end of the extendable piston. In addition,



[00181 FIG 11 shows a sectional view transversely through a

| i qui d-cool ed grate having two grate webs R (= right) and L left)
conposed of such grate plates P having a separate cooling body
inside. The two grate webs R and L are separated froma central plank
37, which forns a stoking plank both f?r the grate web R and for the
grate web L. At the outer edges of the ﬁrate, | at eral pl anks 35, 36
are provided. The grate plates P of every second grate step are
designed to be novabl e and slide back and forth perpendicul ar to t he

draw ng sHeefeeg|tibe 48|andgetuia tdkent4 and gisarike 3@6%&41% aPRE &ML YOV ARk s
35, 36. Asp@uk&sHhies 4rB858ch& ©1AL fBh@Nks 35, 36 and al so the central
pl ank 37 are subject to wear. Through the use of wear plates on the
surface, wherein these wear plates are |ikew se nounted to the planks
35-37 whi l@O‘%l #ipl g é V\% §%feEtl(fr{b?rvm an%FE.@I&F'EHrM@gH 9' lquid-¢odi&d grate
possi bl e to o fer an egant solution to wear problem w thout
consi der alilayingdweegrategwehe Riésiglettl andat (~die§)s rpappeas of siichr grate plgtes P
upgrade a grate e I){g%/ g\%?% , eXrdHarfBh Y
be repl acé’%vm gﬁéﬁr&% %?d(l:lﬂ tb%i mr?h%g\évt t?@c%s\e/% atnﬁgnxrr epl gél n
all the grfmTeapjeatrasplanu 37| whics.fores a staking plank hethl fogthedgrebolvel Ryrad e

i's equipp xchangeahl e e r C 36
cont act " ai e PERT 1o b BY 1 Fe g ST O GrLs alsdar % 0 o
subj ect tcprmﬁ@erd diiee tpatel poitesg Pf of ecvegnsediindt hets st tarenedestangevier be

(D o0 el B P BER B PR LR A R

gui de pl arden@d flasBFlaBd theilatea pemkangeds.i Ad agesat itorse @esalvpanks 35,

pl ates 39 are conposed of s in case n t

are j oi ned®at"d ﬁ?otg‘ﬁ t{aﬁlw%g(n%rar%tsub;gpﬁ{o ggar rguiﬁr]ghes\gg%rl%gy S
from bot h sdtdesn e S@EateeWpdRiN fiRad waeir @Mesélé}eth@emse npxbumekd ®7the planks
wherein they clanp between thensel ves an in (%\ to offer an
conduct i ve35di Whé‘i clgrpipgdn | Rl thesgiebh copgetiye 2?'& glsa?%sss% wi'eh

are cool ed,dnt @@mﬁ@ﬁ)'tb NBe BRAY glomas, Qﬁthélhtecdn@t@ieﬁaUﬂﬁ&/otshae]m@ofheadﬁlredm
| i kewi se equl pped with wear plates 32, rest agai nstj1 t he vveﬁ es
39 on t he heehgisaipativrarir csger tPopgmderd grata sadRRGE Mthisapay it dYﬁDa&é’ ates,

pl ank 35 fif E\L.J.Cbnl@ bbﬂeéﬂc@@lxﬁ‘h&?ii ddxéﬂé‘ﬁbﬁ@tmd?@ codih\sFrangds tHinatpladihg
in this exanmple is pul around the plank 35 to sone extent Benea%éh

| t it cl aipke grata pﬂc’ﬁ@$ @ﬁﬁl@a%né}&@tr@@t o fiaudd-coglrel gratetis P UBRET NN
I's scr \Q‘Fﬁa mé:%aEQe m@a@n@a%@ QneVesvgr ai &WSCW'&Bﬁﬂa%ﬂWtthetﬁ&r@V\@e
In the r region of the wear plate 41, the grate plates P

m. ch ar e inowretdbpnt raise adisrensr Hoigysuriephdo atear wkiet lgpslidingr BigHon At the

| [kewi se egiich ES o FAINSolibd & WAt Rhidtsaidd.

10021] The%a vangaé\%\&&%wﬂl g&g]bgtsaecﬁgneg?érgocgnprl s“n% a carsrl er %n

drive desisgoh treat st preer adearcagrs #if dppldy K that is inserted therein and

provided with recesses 28-30, and wear plates 32, 33 nounted thereon,

with the inclusion of a soft thermally conductlve foil 31, are as

fol |l ows: Foo1oyediar e‘rﬁarshewpumhposesﬁral tduedd plinki 3 dtony rdEe Gplﬂhtaése@a@ﬁd

grate steps no.lo r v e :
only the \A@&?? tb‘?rhﬁg? T @@{%3% arﬁf r?%g %@Bgtrwat ‘gé@ﬁcg]ﬁ his tse M%C{WO
repl aced, gasswet ljoiaed tiase tom it e bartter al pgint@s| Tﬁnd’y Alg mm freg baih

whi ch therefore aI e ce. ;
terrperaturséjelstpé(rcé’d'ln‘%/ﬁ“?mgﬂ?‘gﬁ W%@S%@?B %é‘} ggr% theggjamp Ramiesh)
wear, the gsasavdd ah &%dﬁe@%eﬁhﬁ@k@omd@/wﬁoanm Hees bweanggigeaths grate
even decades. |If only one r

grate pl at¥&tes £, %quga@ ?‘F%{% |b¥ﬁl‘%f3°8'ﬁ79e?ﬁq§’r 828%3? %?)Dngiég% % Sélfv are
grate plate. In addition, exchanging a wear plate 32, 33; 39, 41 is
carried out nuch nore quickly than replacing an entire grate plate,
and the associated work is foolproof. If an entire grate plate has to



15 have to be drained. Only the nuts on the grate plate bottom side
have to be | oosened, and thereafter the wear plates 32, 33 can be
lifted off the grate and exchanged. New countersunk head screws are
used, and the new wear plates are again nounted to the grate pl ates.
The same applies to the lateral |iquidsgcooled planks 35 37 of the
grate. Replacing the wear plates 32, 3&; 39, 41 is therefore carried
out several tines faster than the replacement of entire grate steps,
and the pr.oducti on . of gol,ed , te i S

requir ed 'ﬁ?w‘lsen%(tﬁ'pﬁes p\lfygc\t'e 8 §eScL6$rpteg{ %@%‘ngﬁl ?‘r% ?Yg ﬁ%l.la%%n% oP
addi ti on, cehiasmksgariko3i.he inserted thermally conductive foil, the heat
distri buti on is significantly inproved. Heat is therefore dissipated
everywhere uniformy fromthe grate surface, which is to say the wear
pl ates, ancbaop€yGatEshawgel a,terngtaHda plahktzsdet FIGh& iemini endarged fllasteation.

t her eof npared to ntional grat | ates jin th

l'i qui d- co%‘@d"’?ﬁﬂ pigte %g %er?lx@'ﬁ‘é’*e Fr@%ﬁgﬁﬁ%‘t’“daﬁ% %?‘ﬁ‘a%ééﬂéﬁ?‘eo?’“?fﬁe
air slots geaBa@l BOit kb4 in @efmterra@xly gbriductiess @t adrel o attsésxdimvienig i|n
i nserted cooling body and_wear att es nount ed thedi fﬁy*mfk |
sinply be SEIOAEEHOFDEPIFHE 3P ¥ ke 1P FHEITRYNN it B WS fige In the lower

posi ti oni ngyieh of e \f/@&gﬂé’t@dﬂr elcigratedsiates H Which Rt 600E@BY tHeatoaithg body
remai n the sane. addition, the cooling cross-secti 028 the wei g‘?t

and the sHaped at th@htépéfﬁ%[?@f ﬁ'ledtkéﬁ“%n‘%ﬂuéﬂ%eé Wikewehialssmy 561 AdAnst
the drive gap,gmkn the same. As a result, the grate plates are
suited vmthou{) difficulty for retrofitting existing grate webs. The
advant ages of the design described here are therefore very obvious.

[0022] Exg@djftﬁf‘tﬂé%dQQHﬂgéé %Fith‘?é) fafd d%@c&ﬁ&wg chhtRr baklapve agS!gH-OOO

upper sid exi sting tes s used up after 35,000 to 4
oper at i ng shparete desiingthedy mﬁtat ig [riseked §erein aaép}f@w%whye&?w 29138,

entire grate p s%]frt gtatess éi?ef’@f &ﬂwt c?rtﬁ@reéﬁdwﬁﬂjsttt«e %tuﬁcﬁ'\a%@%dsof Bhermally

contrast, int resen ate only the wear tes have to be
repl aced abncarctxt/@feﬂ 6ﬁ)eaa1 aﬂ@o!tommel:orrh"@lrdamancerpm%r theeindviiugh oeém

remain the, g gp%téo bRGef 1RREAS bR A% R Bl oRIREE S AR only

fraction (.;))1l CO5t8 F ol the the grate
pl at es. Asheaweetspllates ;thﬁe 3§r at @nﬁh@g@e InGites Bure tr¢'réa<pﬂtb@53ﬁ@”o’:f3 tRose

service |life, that et n

vl ght - o8 Rt Bk 122" Mo Bl YRR i s

convent i oneith thesogarating h@upeme thérabed. thehrangpef @mcmgo r7@P¢ mtdlthty)ut s

i nproved with these ne rate at thec Lin e

|grs)| de ar @%B?”‘&ﬁ’n‘ﬁﬁ% tﬁﬁ%t?? %Zﬁ%gto[}r‘gg aqey |'&°e“n%8§9‘%5?ﬁ§1re %%a%p

no pot ent iegdn H@@é@esb%@ﬂﬁ@m@meml fled-3m 313hh(mgje mpmdzmea @rﬁeextﬂtf; any
n_ bhe

O e BB s PR RE Bl ia ST RSB D F S R0,
pl at es and @y pldienef esesg, Qﬂ't@@@rrfeb%ut ambiemmqmckmhan apalcing, araentire
needed. grate plate, and the associated work is foolproof. If an entire grate plate has to be
replaced, the cooling circuit must be interrupted and the coolant must be drained
from the plates. The individual grate plates are then lifted out of the grate with
comparatively high effort, using a lifting apparatus. The replacement plates must be
newly produced in a relatively complex production method. However, if only wear

plates 32, 33; 39, 41 have to be replaced, the liquid-cooled grate does not even



17 Clains 1. Aliquid-cooled grate step elenent, conprising a
drivable carrier design, further a separate cooling body which can be
inserted in this carrier design and through which liquid can flow,
and grate plates nmounted on this cooling body, characterized in that
the insertable cooling body (K) througfx which liquid can flowis a

| eak- proof holl ow body design and forns at | east one continuous
recess (28-30), which extends approxi mately over the entire

| ongi t udi @,%l, qyt%'gi'rémeé)f OH&'/ h(éoﬂb’gsn%étﬁ?%?ét@dﬂat@hk%t@np stncﬁbe h?{/@ttg be)

pl ates are de as wear alr slots
and can beoamum eahd)marhm%@’dbblwgarbpldges(%) 3 thn healiftegontf dbe g'r?ﬁetéh’wt

they can be scre ont o | Si [ ' j
Slot s (AP Eneero PR Lolr feicd hodBE f et Sh b, PR e e B
body (K). a@amTﬂneuﬂ\ﬂeqLtbdheqph’esdplg‘f%t &hstssmee hppiiesttoabe daraigiquo-alokdm

1, charact r|z t the | rtable cool d

whi ch | ql.f? g’?f £ o%qﬁg géa%el sty %aér%%gag(}o%‘%( g%t gnguﬂ%pefgl?be
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must simply be placed over the recesses in the cooling body. The positioning of the
feed and return ports for the coolant can also remain the same. In addition, the
cooling cross-sections, the weight, and the shépe of the grate plates and also the
fastening points for the drive can remain the same. As a result, the grate plates are
suited without difficulty for retrofitting existing grate webs. The advantages of the

design described here are therefore very obvious.

[0022] Experiments conducted so far have produced the following: The upper side
of existing grate plates is used up after 35,000 to 45,000 operating hours down to a
wall thickness of approximately 4 mm. The entire grate plate is therefore scrap and
must be replaced. In contrast, in the present grate plate only the wear plates have
to be replaced after this operating time. The carrier and drive design can remain the
grate. The costs for replacing the wear plates are a fraction of the existing costs for
the full replacement of the grate plates. As a result, these grate plates hold out the

promise of a service life that is multiple times longer, while having the same weight.



18 acconmmpdated on the inside of a rectangular tube (18) that is
supported di splaceably .in this carcass in a tunnel-Ilike aperture
(14), while the piston end is connected to the carcass by a pin. 4 A
| i qui d-cool ed grate step el enment according to any one of the
preceding clains, characterized in th it comprises a plurality of
wear plates (32, 33) nmade df steel, which are nounted on the

| i qui d- cool ed cool i ng body (K) by a screw, attachment or riveted
connecti o fall
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conductive foil (31) restin ngr uent n the coo a
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(28-30) in the COO|IH8 g‘¥ and nnunt@ th‘ re V\nth%espect to the
carcass ofnMdHaetel i replagedigRiBY SR NGV Ak ARBEEI®B. A | qui d- cool ed
grate step el enent accordl ng to any one of clains 5 to 6 [sic],
characterized in that the highly thermally conductive foil (31)
predom nantly conprises silicone and is a soft silicone foil (31). 7.
A liquid-cooled grate step el enent according to any one of clains 4
to 5, characterized in that the highly thermally conductive foil is a
soft nmetal foil conprising one or nore soft nmetals or alloys thereof.



19 A liquid-cool ed stepped grate conprising one or nore grate step
el enents according to any one of claims 1 to 7 per grate step

di sposed next to each other, wherein these grate step el enents
overlap fromone step to the next, and every second step is designed
to be novable, and wherein if a pIuraIity of grate step elenents per
grate step are present, the carrier gns of adjoining grate step
el enents di sposed next to each other a t screwed together. 9. The

| i qui d- cool ed stepped grate according to claim8, characterized in
that the surface thereof, which is tgﬂ@ﬁ§ the surfaces of the grate
step el ements and of the side planks (35, 36), and in the case of a
plurality of grate webs di sposed next to each other also the center

pl anks (37), ‘o gﬂgﬁ@%@ ewlg} e essﬂgmeﬂt %§m§f%%9 eflér)vab@a dahftd dbhign, same

are connect ed he center 322 and
si de pl anks (35, @lﬁ)tefby seopIElR @Mﬁ@é’?ﬁbw@‘cb@” bepins eclr inv@(F’ rrie

design and through which liquid can flow, and grate plates mounted on
this cooling body, characterized in that the insertable cooling body (K)
through which liquid can flow is a leak-proof holiow body design and
forms at least one continuous recess (28-30), which extends
approximately over the entire longitudinal extension of the cooling body
(K), wherein the grate plates are designed as wear plates (32) having
primary air slots (45) and can be mounted on the cooling body (K) with
heat contect in that they can be screwed onto the carrier design,
wherein the primary air slots (45) come to rest over the recesses (28-

30) in the cooling body (K).

2. The liquid-cooled grate step element according to claim 1, characterized
in that the insertable cooling body (K) through which liquid can flow is a
welded design composed of rectangular tube sections (20-26) and
profiled sections (27), and that said welded design forms at least one
continuous recess (28-30) which extends over the entire longitudinal
extension of the cooling body (K), with the exception of the rectangular
tube sections (23-26) bridging this recess (28-30), and the grate plates
are designed as wear plates (32) having primary air slots (45) and can
be mounted on the cooling body (K) with heat contact in that they can
be screwed onto the carrier design, wherein the primary air slots (45)

come to rest over the recesses (28-30) in the cooling body (K).

3. A liquid-cooled grate step element according to any one of the
preceding claims, characterized in that the carrier design is a carcass
composed of flat steel parts that are welded together, and the drive

design (15) encloses a hydraulic cylinder-piston unit (16), which is
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accommodated on the inside of a rectangular tube (18) that is

supported displaceably in this carcass in a tunnel-like aperture (14),

while the piston end is connected to the carcass by a pin.

A liquid-cooled grate step element according to any one of the
preceding claims, characterized in that it comprises a plurality of wear
plates (32, 33) made of steel, which are mounted on the liquid-cooled
cooling body (K) by a screw, attachment or riveted connection, while
clamping a thermally conductive foil (31) resting congruently on the

cooling body (K) or a thermally conductive paste.

A liquid-cooled grate step element according to any one of the
preceding claims, characterized in that it comprises a plurality of wear
plates (32, 33) made of steel, which are mounted on the liquid-cooled
cooling body (K), while clamping in a thermally conductive foil (31)
resting congruently on the cooling body (K) or a thermally conductive
paste, in that screws (34) are guided downward from the bottom side of
the wear plates (32, 33) through the recesses (28-30) in the cooling
body and mounted there with respect to the carcass of the carrier

design by way of lock nuts.

A liquid-cooled grate step element according to any one of claims 5 to 6
[sic], characterized in that the highly thermally conductive foil (31)

predominantly comprises silicone and is a soft silicone foil (31).

A liquid-cooled grate step element according to any one of claims 4 to 5,
characterized in that the highly thermally conductive foil is a soft metal

foil comprising one or more soft metals or alloys thereof.
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A liguid-cooled stepped grate comprising one or more grate step
elements according to any one of claims 1 to 7 per grate step disposed
next to each other, wherein these grate step elements overlap from one
step to the next, and every second step is designed to be movable, and
wherein if a plurality of grate step elements per grate step are present,
the carrier designs of adjoining grate step elements disposed next to

each other are screwed together.

The liquid-cooled stepped grate according to claim 8, characterized in
that the surface thereof, which is to say the surfaces of the grate step
elements and of the side planks (35, 36), and in the case of a plurality of
grate webs disposed next to each other also the center planks (37), are
equipped with wear plates (39, 41) in that the same are connected to
the grate plates (P) or the center plank (37) and side planks (35, 36) by

screw connections (40, 42) or rivets.



