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WO 2005/ 052482 *159159* PCT/ EP2004/ 013367 Bul k

mat eri al cool er for coowmmmmmmmmri als to be

cooled DESCRIPTION 5 T relates to a bylk

”ﬁbeﬁb%% gah%r having a casehjong grate ﬁeﬁéﬁ Qa?gzgf3367
n? cl'i nker

nate to be cool ed, such as hot ce
for exanple, and transports the material to be
cool ed, through which a 10 cooling gas flows, fromthe
chaByilkgmehdriel thelemaferi gboldngehobomatierdalheto be
di scharging end for the napgieal to be cooled. Gate
coolers are used in the nonnetallic mnerals and 15
ores industry, in order to intensely cool the materi al

previously burned in a fppsa\deerTio exanpl e cenent
clinker or other mneral materials, directly follow ng

the cooling grate. Apart fromtraveling grate coolers,
WiTH! mm@d:ifcm tdka e poseaobulkansprtialy ¢deldwot ha0ing
mat er_al b |l e r [ y40) 2, .0 N

i coandrd pSeRtE BRI bariEs | B BRcRLEay Trg b
syCSXOémdoonpuclsegsa hokt i gement yCQﬁnésbtrermreleycaﬂml@d

a%a&&% e K emQ‘:éi:?ﬁu%OfEé 885Y8i¢h t@lrrd)lﬁ@t?lerwﬁch a
grate ates which are provided wth cogling air 25

o&@ﬂ%ﬂ&g afg@st hifdQys - thEﬁmCOGPPngCBPF9FP8wsend for the
suﬁ&te&ﬁtallal ty beoraasidei neat Rhepvad sklsdeging peatd vidy the
red. .In this ca rows of fixed plates alternate,

S L cgﬁhé§’§§dﬁlrection, with rows of

reC|procat|ng grate plates, which are secured by neans

3%l of NGy A T25P0RALATLY el AR 110 Q{)%fn@i&‘ise and

supports on one of nore |ongitudinally nova
meReedinAuRtMen PusAFAGTT tandsitense lomrmt ¢he material

0$chidfisg, MBlirfBd Oinald tHe-H %8, offafova&laﬁap%at Bement
plfates has 'the effect that the hot nmateri al

>
c G STs ‘ﬁ aﬂEB%Ft BADER34s5 “E&teﬁ?@&%nod%%%?w ?Ollowmg

catleetodlnrdnigramspedpart fsom traveling grate coolers,
widely used for the purpose of transporting the hot
material to be cooled over the cooling zone are, in
particular, pushing grate coolers, in which the grate
system comprises a multiplicity of alternately £fixed
and movable grate plate supports on which a number of
grate plates which are provided with cooling air
openings and through which cooling air flows
substantially from underneath upward are respectively
secured. In this case, rows of fixed plates alternate,
seen in the conveying direction, with rows of
reciprocating grate plates, which are secured by means
of their correspondingly reciprocating grate plate
supports on one or more longitudinally movably mounted,
driven pushing frames. The common oscillating motion
of all the rows of movable grate plates has the effect
that the hot material to be cooled is transported in
batches and thereby cooled. In this respect, it is
also known to prevent the grate plates from being
subjected to thermal-mechanical overloading by
providing the upper side of the plates with hollows or
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al so known to prevent the grate plates from being
subj ected to thernal -nmechani cal overl oadi ng by
provi di ng the upper side of the plates with holl ows or

VﬁbZQQﬁégégégg?PCTlEP2004/013367 2 pocksd df/ﬁ€390$/013367

recel vin i Xxing material to be coole
then forns a | ayer providing 2r-otection agai nst wear
for the hot material to be cooled that slides over it
(EPcBebs634r6tereiyinig andi dﬁmﬁaqmmaﬁaﬂﬁaﬁ tedvre gooled,
: GAS t sal F A=)
R O by e BT o g, Sgminst
pwaﬁﬁsteltIh&p hotasde il dendm C&qlrﬁé%rtlﬁkﬁf Steamver
maternizal gbgceniungibodged in 10 the overl appi ng region
of the grate plates, EP-B-1 021 692 and DE-A-100 18
142 disclose as an alternative to a conventiona
pgsh'angllgr ahe oaoldema dfyhp@aﬁ igr atlee «zoxd erf | thehpwedhing
t 0 at g f1,0
| EaSE0LLBE BT S DRl 8n IR0 AR e ol o
ampaedntan@cinmrodeath Béfat§ha®b®lt@%sm\’iﬁjflémneﬁﬁslsed by

V"Ebﬁ@n@r e11Pxed heluean fifl Wé&ﬁfa@ﬂ%eé&ﬁﬂ%%d@ed in

he transporting direction of the nmateri_al

caaree@vegﬁ@p@m dregtemvef pBSi Orane BdatESar it 021

algoge ahlde DEsatiicenarsy ngfzitﬁs:‘dﬂrdsﬂl%.st ransyetsehytive to a
relation.to ﬁo t he té%nsgorglng ectign gf t he

maCBY L 1P53 e PESBIEY, ﬁatc?h%efe0|pro¥%?ln grate
motibderofint hésieh pshiawp lelngregrat e ntnmgiedwlmich cooling

rrgtlgr Ifé_‘l.low';so 11%9 I%%Oln%:{fﬁdq%é rbeca@cf fcﬁ'?atry} ha&( Itll!?d?ber of L YOws

mat erial I's successive moved from the beginnin
t pE Esblagento raeirracatingebas -e5apers éﬂJdShlél& h%?%‘B?ntS'

Copliet e AmRed tbofwede ahi 86LWaslt €650€1 plp'iiylrtgion in
el ements that are ed i.n the {hd of b%ﬁ; |m
¢ FB%H &3 SOOI et et 408 G e ctho cooled

uahdver abdeued {ecdwe Dnpbhetidher belngf farmerymd oibcb\ha sthe
t)é%%.tqfon%.%?) e{;rat]._ge Mi’%ce transversely in relation to
the transporting direction of the material to be
cooled, so that the reciprocating motion of these
pushing elements in the bed of material to be cooled
has the effect that the material is successively moved
from the beginning of the cooler to the end of the
cooler and is thereby cooled. As a vresult of the
highly stressed pushing elements that are moved in the
bed of bulk material, the bed of bulk material is
intermixed, which has unfavorable effects on the
thermal efficiency of this type of cooler. The bulk
material conveying capacity is thereby decisively
influenced by the difference between the volume of
cement clinker that is moved with each forward travel
in the conveying direction and the volume of clinker
that is moved undesirably counter to the conveying
direction in the return-travel movement. Furthermore,
in the case of this known type of grate cooler, the
pushing elements in the form of transverse bars are
secured on the upper side of vertical drive plates,
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30 material conveying capacity is thereby decisively

i nfl uenced by the difference between the vol une of

cenent clinker that is noved with each forward travel

I Bat g direction and the vol ung, 7

tﬂgtgﬁggzgéggbgnde3|rably counter to the cd&Qé%ﬁé%?ﬁl336

direction in the return-travel -novenent. Furthernore,

in the case of this known type of grate cooler, the
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Final 'y, DE-A-196 51 741 discloses a cooling tunne

for cooling and/or freezing material to be cool ed by
nrsaﬁallgf ogl-d-aiok by vIN@ildd ecal lebl'wed kivghel for

flo con in rinc | e

aafgééﬁg nfg%g}%g%ﬁgﬁjggtT%%ﬁr%%ﬂeﬁgsggf t%gB%%o ng or®
t ofinetcbd e aimvéy foswagd tf@etﬂ%rcalldetdwe"waéhspertf-h@or"
dj ot \Y C o]

sgggggygﬁ ?H%ﬁ?g e aﬁg?hgglgﬁ EPShgbl of buli
nﬁtféﬁrlﬁledl sbPhF@‘ﬁde%ll@fben‘F%r Rovéhs héoﬁétltnﬁm tunnel are
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section of the cooling tunnel, so that the cooling gas

jacently

flows in countercurrent through the bulk material that
is moved step by step. The bottom elements themselves
remain uncooled by the cooling gas, so that for this
reason alone the known c¢ooling tunnel would not be
suitable for cooling red hot cement clinker falling
from the discharge end of a rotary kiln. The direct
contact of the fresh hot cement clinker with the
surface of the bottom elements would lead to high
thermal-mechanical loading in terms of wear and
therefore to an inadequate service 1life of such a

cooling tunnel in the case of hot cement clinker.

The invention is based on the object of providing a
bulk material cooler, in particular for hot cement
clinker, the conveying capacity, the service life and
the efficiency of the cooler being increased and the

problems concerning wear being reduced.
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25 suitable for cooling red hot cenent clinker falling
fromthe discharge end of a rotary kiln. The direct
contact of the fresh hot cenent clinker with the

ol e 1 VAR

therefore to an i nadequate sarwice life of such a

cooling tunnel in the case of hot cenent clinker. The

imheetbbﬂebs Has edhdreviekle aalajoeetingf tar mbadiingrentimn Koy a
Wik ahagoolel . doomartLadbar hor ol gaente 381ain 1.

e conveyling capacity, the service life an
théventageenéy oﬂevﬁéoﬁmgnéﬁ bePhg i Hef eastlVeREieRe are

PLERLeRs cgORGEeERENGARAL 1R8I Ng reduced. WO 2005/ 052482
PCT/ EP2004/ 013367 4 This object is achieved according

to the invention by a bulk material cooler with the
f gat Wes 64sel afim dhe BduammaxﬁnmaMeuebmeﬁemh&cﬁdmﬁp to

i t fied |
NEARPeRE P oEhll coLiLle SYREL LDl L8 bt
i meertied, the beolq:cp@,lgd aties caads nglpt h@fhoti number of

"ghjﬁb@blﬁ9 b%r%%. %I'%l &P ‘g ﬁé?t% which

cently arrange ongat ottome emsnts

es@tcéﬁadu ATt e degiddfdidiaialdidieqqteprofof Hél%o%cmer

amBvak¥abl &, i naa ‘é@;‘i‘lttﬁ:@l'l%@ BRI e At laeastla@aftt ! ypartly
ind pend nt | ne anot her, between a

pd& PGH PRt Ke ‘?faﬁgﬁoratr}cﬁd“?ﬁ rBﬁFY"Bﬁnof" \Aﬁ%r‘?‘r%’f@r'f’é?vel
t pobe tdoal ed atite atrensportxagel:hpestuonn ofscchHehahatérial

1%0”% erc!c?clelpé% Cgo!rgguir:ﬁ Egg\lrgie%‘otsqrtq_%glh t that the

cool éer ep I'n "accordance h the 'wal ki ng
f meseriadnveyi hg prankEdl és lapnvdvedasbroval @ |‘ﬁ@01€r

grs%g Byt Lsegsthed idrddidaay alik@s chie Gaoking afloor
pass “through, flowing for instance in transverse

cGPP@ﬁylﬂSfﬂﬁﬂHQHﬂkﬁﬂea R JiHeT dCRRF oudhiet IPXodHd ngrate
te taretheie ikedmifs hdk dllerd adhkepdoDing tair. te. pass

bOt%p flowing for instance in transverse current
from underneath upward through the cooling grate and
the bed of bulk material kept on it, i.e. the bottom
elements serve at the same time as bulk-material
transporting elements and as cooling-grate aerating
elements. Pushing elements that are moved above the
cooling grate in the bed of bulk material, which would
be subjected to particularly high wear and would
intermix the bed of bulk material, are not present. It
is specified as an example that the bottom elements are
moved forward together in their forward-travel
movement, but are not moved back together in their
return-travel movement, but successively in at least
two groups in at least two consecutive steps, in which
only some of the bottom elements, for example in each
case only every second bottom element seen over the
width of the cooler, is moved back each time. In their
return-travel movement, the bottom elements are
withdrawn in a controlled manner under the resting bed
of bulk material in such a way that the bed of bulk
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el ements serve at the sane tinme as bul k-materi al
transporting el enments and as cooling-grate aerating
el enents. Pushing elenents that are noved above the 25

cg%%gjggpg%ggn the bed of bulk materi ali )\;\%iuﬁ(})m&ﬁﬂ

O particularly high wear an
interm x the bed of bulk matéri-al, are not present. it
is specified as an exanpl e that the bottom el ement s
annetembaaed reoppwasd atogetdterand dbesr nbor waveg- timaveympBochy

gﬂegbrave%u?ﬁgtPQQeﬂnﬁsgeHéﬁE together in their

urn moveient, but successively in at |east
tvvo groups in at |least two consecutive steps, in which
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2@@5565242821P@T/ EPZM%@P whight eqdedigendiggnaerial

r@étb@n@o@Q%ﬁ ARl MW HERAIYingMddl e pass through

return-travel nmovenent. _The i ndi vi dual bottom el emsnts
of TERe WHSEHAA} | HPWaBde od aBEordi AyStRNERe from said

| QppBtl Qﬁ,dém &h cab%emowﬂm@rsme apgenkholihgd mamidial to

e for t te, holl
ohS, SoESe . e e Pl e S GLELS) O e
upaee sitdee wandbrsadei ef takl naher ilttam béewentedhas a
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gerneat upwar tanc f'romsal upper
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t he undersjd all the bott%melements
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PO EEBM 1R 1 eECoERT Sy L ACE Sor PtE Ry Sorar TEOpRRra-
| ergive) fposderiae drie timionret @mentsaweld position, takes

RIS B AR FRRL T By gl of Ll

In order that the upper side of the bottom element
allows the cooling gas to pass through, the upper sides
of the cooling elements that carry the material to be
cooled may be provided with some kind of perforations.
According to one particular feature of the invention,
the wupper sides of the bottom elements that are
longitudinally movable individually and/or in groups
may in each case comprise gabled-roof-shaped V profiles
arranged spaced apart mirror-symmetrically opposite one
another, but offset in relation to one another, the V
legs of which engage in one another with an
intermediate space, which latter forms a labyrinth for
the material to be cooled and for the cooling air, that
is to say the labyrinth formed in this way allows the
cooling air to pass through but at the same time
prevents material to be cooled from falling down
through the grate.
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travel position and their return-travel position,
takes place fromunderneath the cooling grate. 20 In
order that the upper side of the bottom el enent

2%2?’60&?‘3{5%%5' ng gas to pass through, 5‘?{1#'195’@64/01 367

e Cooling elenents that carry terra
to be cooled nay be provided with sonme kind of
perforations. 25 According to one particular feature .
ofrot heedwventhen, weahe bgppeensi the slurflaseborf okhe upper

?E@“%Er@%eah%ttbﬁnﬁféMEﬂEﬂ|¥a PRy ahl e chading ialdy to

I ou in each case conpri se
gbl@l R qlsst - swiglp%d 1v1§90fqnaéhsvearr5redﬁgeans5§&é&lé?ﬁartt° the

ML QPSR idGalddt iIeRPRT ttthed e t¥) Aot herbe hddoled may
offset in re[ation_to one anothe

t
wWhEC RIRPERS | A ohBe§RotRRE Wi T H Ft! p?n¥é|xrr:lg?eat %owermost
spager Wi Cbullat nertefdals and abyr lanbhdf areldthiere movement

T3l h .
Tl SRR A L e oAt flfent Mot 5
3500@5"14 rehat « @@rplaSsthhr @pgnraa;apnatoft rréﬁesatmllf i paterial

%%ﬁ%&s%?§6¥dfﬂgt@bbﬁhEOQB%@nEﬁ%ﬁ‘f@J +&0h EOY movement
hrou rate 05/ 052482 PCT/ EP2004/ 013367 6

T@nrlérdtr@%ep%@s? Between e shixedcdoprrmestypipsrer of

Siax @fatldi€ d10tdrain e MR So£ AstiVk NPa t &ei ARt Botatedioover
be cool ed, webs lying transversely in relation to the

t §nsport|ng direction of the material to be cool ed

nay 5 be arranged on these upper sides to f ix the

WO'P&SLE '%er apf wtﬁhé@t efé@éula@d (BP at\_’Héd invention,
0] I'S

re ative venent | ower npst | ayer and the
bR et | PHRELIRP1RG séynshstldlaah ngveme may be

?ﬁ&rr%.trig@at Obnt hEhéu:dsppa@;@téallo 113311ree|cporsah€@tl@f the
elnvenlon alre Ive nove nt onyta pa
bEHEES N he PPKEA o Fﬁlﬁ%% ag'g'fatof ahal k e Fa

andrithe Ned ofmanrhde mat eithl bocakmdzmnnalltseallng gap
A ¢ rid&’éébé&é“éé?@rb£§§§“%%r%%é'%Eié&@WtéQEe, thereby
preventing cooling air from passing through in the
region between adjacent bottom elements. This
horizontal seal operates without scavenging air and it
may be formed in a self-adjusting manner with
assistance provided by a spring force, which always

brings the horizontal sealing gap toward zero.

Seen over the length and over the width of the cooler,
the cooling grate of the bulk material cooler according
to the invention is advantageously made up of a number
of bottom element modules, the bottom element modules
that are arranged one behind the other in the
transporting direction of the material to be cooled
being coupled in such a way that the coupling elements
of the bottom element modules 1lying one behind the
other respectively of a row are subjected in particular
only to tensile stress.
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15 respectively overl appi ng | ongitudi nal webs may be
arranged on the opposite |ongitudinal sides of the
adj acent bottom el enments that are novable in a

CORt er, with a horizontal se
t@ﬁd?%g?gaggggzero being forned in eac#%%%‘ie/roe]b%?m
20 preventing cooling air f-ram-passing through in the

regi on between adjacent bottom el enments. This
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s me h n 1Y J [ |H2ﬁ] ] i th

ggé?%ﬁ%%?é'p?oéi€§€§%§&§ggggﬁﬁﬁﬁgéﬁﬁe, yWﬁ%##%ﬁ%&ﬁé?g ©

2Baberhgd e HroreoRktdl 18eaPMReHapYt dRdeRereest Kferthe

g%gli'_aﬁlﬂénl E‘C{‘Qt E%’l@{"ﬁc&%ﬁfnkg} hgtrﬁ't_ét.lh Ofl‘hlthn&QQﬁ&gt ofthethe
ing grate o e_pu erial ,cooler accordin

{ BOEREM; RIGHTT | A AGHOUSFy THac P DI P&y natissr Do

30sefl ot abmeebarprisenaduldEstrtile thiaid atheellmmBntmaterial,

modul es _ that ar r n hip ot her, i ec

t PRASpSH: i Y dF?@%sﬁo%H%E F%éqﬁgfe%¥%T£?%’b%gcé%lékééaflc

bwangeroapl dei posdidhgagnayet hat t he coupling el enents

of the bottom el ement nodul es |ying one behind the 35

ot her respectively _of a row are subjected in
paPe; dutvantish yaRg déssiTwrtdiesteatrogosmgs adrantages

P@I&g;&ﬁﬁﬁ&@ﬁ&ﬁwin? thdrd heierasial ofort heher abasﬁeol 6f the
according to the. i.nvention, e,_conveyi ng nechani sm
fSFePPgﬁgﬁortiﬁﬁb?ﬂéme Feriaﬁg?g be %%%Igd ?éhematlcally
corplresehyedndepehdeitigafreshe inaghachon of the cooling
grate. The novenent of the 5 bottom el enents
individually or in groups may also be used for the
pHigose &f 8RSVFI Bt ihPEHE P kVemVeéfraR, PARFIM aglement

hot cenent gbhke; fahexagpbBingn yreRRCi fb€ MAMRNErbulk
on the coollng gta e. 101The i nvention %ﬁgn%&s further,
f eat ures an@®h8VaRtagelCaf e IS HEY | & geryfRtion

on the basi betfigt hmadexeupl acy eabomuhenpdithty ac€ such
schemati cal [y 5,1 €8T €3EPLRGEN 4l WGUTRS: thid WBLEBr ang

adjacent one another,

Figure 2 shows a cross section through the module of
Figure 1 transversely in relation to its

direction of movement, and

Figure 3 shows the detail III of Figure 2 taken as an

enlarged extract.

Explained on the basis of the module of Figure 1, the
cooling grate of the bulk material cooler according to
the invention is made up of a number, for example three
per module, of elongate, approximately trough-shaped
bottom elements 10, 11, 12, which extend in the
longitudinal direction of the cocoler, are arranged
adjacent one another and are movable in a controlled
manner independently of one another between a forward-
travel position 13 in the transporting direction of the

material to be cooled and a return-travel position 14,
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15 Figure 1 shows in a perspective view a bottom
el ement nodule, the cooling grate of the bulk
mat eri al cool er according to the invention being nade

up .0 kbRl city of such nodul es ar
b@ﬁi%&ﬁPZQS%#ﬁér and 20 adjacent one an%?ﬁgggzgﬁgﬁ?%33s7
2 shows a cross section throwgh the nodule of Figure

1 transversely in relation to its direction of

nmeverswt the 28tergale 3 shewsovrReddetfi that| isf kept on
Fl gur engttt.@rbe'él%%e?lgs e&:‘u?r &d fﬁ&{@&{%d Expl akpedronz is
of the nodul the 30

t he basi s e o igure 1, ~cool i ng
geereyed: Hhuanah ndter FaPleboFErPadYorsdigRy i 2fferdance

| M @mt ijQilhé S ‘?@ﬂf"iﬁ@ ?fl@oﬂunbéhve?ﬁ.lhge;(@iﬂrﬁ:itﬁl}ree.e As
pegr noau , ,OT _&l ongate,, appr oxi nat e ro - shape

P POIRRE i SIS 1 15 The ARy a bl nSPFEoT S fement
| angi tuith naridingciforcind ihéiebahal, bateoar relrgecht3d 10,

aq.JlaC%.rH %Petﬁgm rﬁ%to%?%férﬁeﬁ@"ﬁ@hﬁ%é? %a‘i:%rét rﬁai(?éj from
mander™ ndependent1y ©Of one anot her "between a forward-"

t nadelrngadint | el 3 daeltimg t ranastisor thing karet i @h opushing

t Be-amidBt erdid i 02 P8 GRRkedtald &h I shdhing! 3¥8hers and on
position 14, WD 2005/,052482 PCT/ EP2004/ 013367 8 so

t WRE Chh & Shiedring Y3 ImEeESoPEF 15 that is kept on the

bottomelenents and is indicated in Figure 2 is

conveyed .t hrough the coql er, _st by_.st i.n acco e
CABEUR AN ORRnbRESS28,25551 o Y ShR, b GHGS S e
| fdrvedecs mddilpw doddies t e dasespicihec boiepnnave, seen
eh%ﬁeegos%z’s€?§i8§'v' qI é§¥3'§¥3\” %%ﬂbhbogﬁ?gﬁes the
el enents 10, 12 0 thg ottom el enent nodul es

t ARESTIRAC & F rRfin coRRA neht Anthaldews idiqyregel hyg air 16

WQ%”_Spafsspluﬁhi:BGghg fﬂf@ﬁ,lody\t/\%{e?ﬂh@dtﬁ% Sliﬂi_m{xtdi‘,dl g&g, at a
runni n ro ers an on l, actuatil n (o | ers
AR EER 3000 mpep 018 I 7 oBl Rl AdiEe e 17

apereventing material to be cooled from falling through
the grate. In this case, the undersides 17 of all the
bottom elements have a number of cooling-air inlet
openings 18, distributed over the length, for the inlet
of the cooling air 16 to aerate the bottom elements and
cool the bulk material that is kept on it. The upper
sides of the bottom elements may be provided with some
kind of perforations allowing the cooling air 16 to
pass through. As can be seen in the exemplary
embodiment of Figure 2, the upper sides of the
longitudinally movable bottom elements 10, 11, 12 may
particularly advantageously in each case comprise
gabled-roof-shaped V profiles 19, 20 arranged spaced
apart mirror-symmetrically opposite one another, but
offset in relation to one another, the V legs of which
engage in one another with an intermediate space, which
latter forms a labyrinth for the material to be cooled
15 and for the cooling air 16. As a result, it is
ensured that the bulk material cooler according to the
invention is protected against material falling through
the grate.
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15

20

formed as hol |l ow bodies, to be specific they have,
seen in cross section, an upper side which carries
the 15 material to be cooled 15 and all ows the cooling

j t t hrough from underneat h ¢E¥Wﬁ
ZFBa%ggFépgggéifron1said upper side, a c osecf;jzmwpﬁl3367
underside 17 preventing nateri-al to be cool ed from
falling through the grate. In this case, the
undersides 17 of all the 20 bottom el ements have a

anJBEr zqfal Coi’ilhf‘gg"i‘l:'i ilg)i?ﬁ eé%g%\??%sé@y ghStrre'll&Lﬂ:tl?gl to

over the l'ength, for’'th _ e cooling air
t shger sransperbéngomidrersios ard ¢&& MAEPWalL to be

mebeikal tha d8vkePigesusly EheawmpRer orsi B8 @fppdie side
bottom el enent s g&: be praovided w_th soge 2% klng of c
peEf M i BASEAT| SweRG e ThoFPnd2ai T° 161¥0 HiFastoWermos
t hagegh.ofAsbutk hatsedénli mrichet@xenphdr yelathosi mestement
of -Figure 2 h er,si,des th | opgi ' Iy,

kb PHLE  LoIEUREC! 84 gE° gha Dene | POLLUELIAL oot con,
aduvgneageoudtich ncenthibusescdifprpsetgoting these Dbottom
gahkednteobysharedw¥aprof il es 19, 20 arranged spaced
apart mrror-symetrically opposite one another, but

of f set inrelation to one another, the V | egs of

wirheh dengage bf ehe adetdiEel wht [Figrurient®r sRdivat ehat, to
space, ich,_ latter forns a l.ahyrint or

weed 594 & e Bssfiar S, (A R feear pottom
1élemasnasr esbat, ¢ani e emouedd imata t kenbubk ledt engmher,

cqaql rdi N t Avenshene g1 R4 Pt eGled b
aggﬁﬁgfégg%éizﬁbﬁéﬁﬁ%gﬁfﬁihQgghgﬂgﬁglgrate. WO £o €
2605£051482 PRPREP2082PG1836114% eKEP21a2221b208 ¢, Lower
glbﬁgikhaﬁ%%ﬁfﬁﬁbb iQage:a&éogak@angFadtbﬁnspnétiagposite
i.rect.ion.of the,materi t.o be ..coo , La

a&?&ﬁﬁ&&gﬁﬁgﬂy ﬁ}ggﬁgéagoﬁﬂFheaﬁgﬁﬁﬁngidSO%%8P t fpSments,
betitamae herrerdesith] tseallZintg dap Xt hpvieswansd zényebeing
Off.ol% lel& nﬂeréa h aggsg‘? avg.h_dLSr %@fi%’&q enRal Bﬁerates
thi's T'owernost” T'ayer and the respective bottom

eMabBoUE \WflasenEmS | it eand ol pr BREFcPiend armesk bvtd ofeli-

adjusting manner by using a spring force.
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el ements agai nst wear. 10 The drawi ng of the detail in
Figure 3 shows that, to seal the internedi ate space
bet ween the adjacent bottom elenments that can be

' Il ed t
iR R Sl - 7 STV EEL,

| ongi tudi nal web 22 and |OMBIO 1 ongi tudi nal web 23,

are arranged on the opposite |ongitudinal sides of

theBadmamambrﬁ@ﬂtuwwébewéntscooﬁimb aoltomatentiall to be

sealing gap tending toward,zg{@abeing fornmed in each

case. This horizontal seal operates 20 w thout

scavenging air and it may be forned in a self -

adj usting manner by using @rspmgng force. WO

2005/ 052482 PCT/ EP2004/ 013367 - 10 Bulk materi al

cooler for cooling hot material to be cooled CLAIM

511 hA bul k mateE'tLatL eaaue:r hawviing & lcamgi]j:n@ gyrattee which
whi ¢ carries_ .t he terl caog su S t

cenent2Ef tRRkertHor gﬁﬁﬁ' gﬁdqgraﬁ§ﬁg%c% t UC% 58" not

mat er cehenb beliwberd, fohr oeﬁgduny\JmEch Ea’l@odilrargslgalstao the

f1ows Eé?ﬁ&hgl Cli‘)%" i g &N d E}?fo& FRighi gl cto%lkl%g gas

cool eg schargi ng end for. the materi al

cool eflov¥far EPBr tR&d CB?rBHé‘gf §FPo iy tfh@at“lﬂtésrl% teB be
the ceebisg @oattthd SAMBERavging @ndunher ohe material to
adjacentlg irranged el ongate bottomelenments (10 to
12) wWHFcHO8%E8nd in the longitudinal direction of the
coolechaaaetanwab&eanthe tohlowihgdfeahneesat | east
partly independently 20 of one another between a
forward-travel position (13) in the transporting

di r ec@i ohhef qorlingt Srage t S barasifol BB a%g & number of

return-t5a@ygtently arranged elongate bottom elements (10
to 12) which extend in the longitudinal

direction of the <cooler, are movable in a
controlled manner at least partly independently
of one another between a forward-travel position
(13) in the transporting direction of the
material to be cooled and a return-travel
position (14), so that the material to be cooled
(15) is conveyed through the cooler step by step
in accordance with the walking floor conveying
principle;

b) the bottom elements (10 to 12) have, seen 1in
cross section, an upper side which carries the
material to be cooled and allows the cooling gas
(16) to pass through from underneath upward,
and, at a distance from said upper side, a
closed underside (17) preventing material to be
cooled from falling through the grate;

c) the underside (17) of the bottom elements has a
number of cooling-gas inlet openings (18),
distributed over the 1length, to aerate the




10

15

20

25

30

35

position (14), so that the material to be cooled (15)
is conveyed through the cooler step by step 25 in
accordance with the wal ki ng fl oor conveyi ng

he bottom el enents (10 tg
%5 r%d)g/e%r%%%i section, an upper side mlcjzﬁ)gggr%‘(ﬁ 013367
the 30 material to be cool ed and all ows the cooling
gas (16) to pass through from underneath upward, and,
at a di Stetriosn f redmmsmith uEpet  Siasequertilgsedhe  cooling
under si dgﬁw Jd) preventing material to be cooled from
falling rough the grate; 35 c) the underside (17) of
the bottom el ements has a nunber of cooling-gas inlet

openifgs 8k mdtetidbutebiaer abhalengd, iho aesahe,
t he 2005/ 052482 PCT/ EP2004/ 013367 bgt t om_el ement

and !&%‘&ﬁfﬁﬁ%&éhﬁncs}aﬁn@ egPRPET 51dgFe Of e Pottom
mat ere pémenod ef1@astol akjredhan alrai hohgithdinally movable
char clée t p d h tt ;
el e a“{l (i‘%g?% 2%?{1{15? %\frlle Eué%tg %fgllc?l %r?%\% bl r+Se
i ndi viakiked yreets ohaped groumrefilegh @a%,e c?dh‘“prlaé’é?anged
gabl e‘%)éi@é’é shaped Vrﬂﬁdf%@orl@lﬂ”aaﬁﬁgs1te one

spaced apart m rror-symTetrl cal posi'te one

anot REROLRRE . oPREePEfReE el Bt FSﬁatY‘éOBnéoaﬁ&@hé‘POttl"I% \Fhe
| 9?3 wf dl\/&gis?h o@ngﬁﬁﬁchn &ﬁ@agwotﬂ”ner ovet hallaﬁtk:)her with an
i nternedi at e. space abyr

for tHa-FEPEPt "fetspﬁgeaﬁoc‘ﬁ"ihé'g an]aatf o?rtﬁ%r'g%gﬁ i al%ylflnth
(16) .fd5 8heThatsulilalneterbel coodlesr axsicfarw@@el rrooling
cl ai rrég_ro 6%, characterized in that webs (2l1la to 21c)

| yi ng transversel y in relation to the transporting
direction of the material to be cooled are arranged 20

of), t henalpBAN kSinde @i dihecdoidpnusl meihied thteld2h 1 or
2, characterized in that webs (21la to 21c) 1lying

transversely in relation to the transporting
direction of the material to be cooled are arranged
on the upper side of the bottom elements (10 to 12)
to fix the lowermost layer of bulk material (15)
and to avoid relative movement of this lowermost

layer and the bottom element.

4. The bulk material cooler as claimed in claim 1,

characterized 1in that respectively overlapping

longitudinal webs (22, 23) are arranged on the
opposite longitudinal sides of the adjacent bottom
elements that are movable in a controlled manner,
with a horizontal sealing gap tending toward zero

being formed in each case.

5. The bulk material cooler as claimed in claim 1,

characterized in that, seen over the Ilength and

over the width of the bulk material cooler, the
cooling grate is made up of a number of Dbottom
element modules, the bottom element modules

respectively of a row that are arranged one behind
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to fix the |l owernost |ayer of bulk material (15) and

to avoid relative novenent of this | owernost |ayer

and the bottomelenent. 25 4. The bul k material cooler
a9AC laim1l, characterized i
rggpgngggFﬁﬂogerlapplng | ongi t udi nal Q%%@ﬁ%%%£°%£813367
are arranged on the oppost+te2lengitudinal sides of

the adjacent bottom elenents that are novable in a

cont r phéedotigemerin 3¢ha t transporzéngal dseebtngngapt the
tend'aaté9maidtée59 cesngg £8% dcbﬁ gagh case. 5. The
bul k material cooler as clained’in c aim1

characterized in that, seen over the length and 35

Oﬁelr the Wu;ilkh nﬂtéﬂéh.%.lbudzb?l‘@f eé%'cl%?{eﬁf ﬁﬁ helaim 1 or
cooling grate is made up .of a .nunber. of hottom
el enent nﬁgﬁEagigﬁﬂé—gotﬁﬁhméﬂgﬂbnt thequpedving of the

respethdveligual oDaotvent hallearatar rafgatheonbobebince Mhent
2005/ PCT/ EP / 7 t ot [ 04t
translggééfg%a' dlgrcgcfhg %% o%ﬁ bertr:awt]egern aF fo %%[ %‘eavel
bei ngPesiupied. (83)TrHnduthe nﬁ@éumrt@éﬁﬁér pa>§1<ﬂ1amrebrt4

in clahred 9|1acé Efr&mw&éleﬁéaz&d tRet B@bltlhg %rﬂa\eeng the
of th%FlIDdIVI bottom el enents of th to

el ene VﬁBﬂuIE§%lP8 nBY& fhefPbefHEdn fhe Way That the
f or wvatgnheavehg msanterrm; (d8) ted pderset elemehaVvahodules

p05|t on_(1 kes .pl.ace fr.om underneat.h the

ool | b aFacke (hEM e B G r 0k Rt Yot e kh, & row
way thatnghesubpenateti ndgnel prenitisudfart hedigt t om  tensile
el enegt,.gpdul es lying one behind the other

respectlvely of a row being subjected in particular

only to tensile stress.



