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PROCESS AND APPARATUS FOR CONTINUDUS DRYING OF MATERIAL, ESPECIALLY
SEWAGE SLUBGE

Dreseriplion

The nvention concerms @ devies for continuons diving of material, partivulardy sewage sludgs, which has a belt
on wiich the nstenial s donveyed inside & bel doyer, where a diswribation sovew 5 mounted sbove e belt,
espetially & soreen belt, I ovder to foed the muderdal oute the el &t S inlet. Purfiermure, the hyvention
coneemns & procesy for deying material, particularly sewage shudge, sbere the material B comveyed on a helt
shvough a dryer. Belt dryers have fong besw used for variows spplication purposss. The drawbsck & the
heretofors novuotfonm distoibution of the material on the rovolving belt, so that in plsces with too Witk layer

3 -}

Hhickxess the matarid iy overdeyed and st other places with oo Iaege & layer thivkaess it s not sufficiontly dryed.
When dryioy pastelike sudior stivky sobstances, such as sewage siodge, these mast be formed into particles afthe
mgst vonsiant dimoensions possible before belng placed uniformly oo e belt This is done in shudge plants of thy
prioy art by pressing theve substances with high pressure through dies, In praciios, 1 has been found that these
dies havs 3 tondency o beoome cloggad by foreign badies i S substance belng drved, which bave very
deleterions effects on 2 wwiform drying. Furtbermore, the dryer raust be pactly shut down onee & shift for cleaning
of these dies. & plag of s kind s deseribed B WO B200250. Such plants sre sbo kuown S BP 0781 7481
Bl or EPD 539 014 Bl and DE 42 05 619 &1, Jo addition, thess systems ave very sensitive iy vegard to changes

i the sludge properties.

Alternatively, the shadge i distriboted on e helt with o distibution sevew. Such an arrangement is shown by

publication EF O 573 8835 A1, which disciuges the preambds of claim 1.

The goal of the beeention i therefore to dndivate 8 provess and 2 devics with witich a uniform divirikation of the

aterial betuy drved, sspecially pasteliie-andfor stichy sebstanses, wy e belt of & belt diver ia assured.
. - e 2

¥

The fnvention iy therefore chavacterized i that the disteibution sorew Is vonnected to & miner for mixing product
that bae abready besn deted into the fresh meterial, particularly wet sludge, while a dryer howd i moented sbove
the belt and extends over fie entire belt nofuding the disteibutive svrew. Thanks to s design, it is possible to
distribute the materdal t by deyed, such @ wood ohips, blomass, corenls, paper plant seiects, bt sleo housshold
garbage ar sewage shudge, relatively uniformly over the belt of the drver: Thenks to & backfeeding of already
dryed material with Gosh material, such as wat sludpe, the alr pormeability of these pastelive andior sticky

substanens o be adiucted and « uniform disibution over the'belt is favoured,

One advantageous madification of the nvention is charavterized o that & calitrating rofl Is amanged above the
belt, the valibrating roll being hefght-adivatable. An sven more wnitorm distribution for the drying is aclleved if n

X3

fevel sensor i aleo momdad newr the dictibution soraw,

£t Bas proven 1o be advantageous i the cualibeating roll rotates in Ge nppusite dircction tothe conveying divestion
of the belt, the rotation speed belng higher than the belt spead. by his way, the excessive quantity of material
being dryed is taken back to the vegiow of the distribution sorew angd thas an even move unifbom disteibution B

achisved.
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Ay espeeially economivally and safely operating plant oxn be constrocted 7 the mibxer Is connectad to a disehsrgs
devive Yor dbackieed material from & backfeed sifo and the backfend sily hag 2 discharge device, pariodarty a
discharge sorew, for e accept material, espestally granelale, whereln the discharge quandity of scoept material

such aa gravulute is automatically regulated.

Aw especidly econormical varfset of » drver can be acoomplished ¥ the dever bas foud duste that ran along both

sides of the dryer and opentags T the drving gas o esoape

H the Yood dacts are connectad 1o one sovther by means of adiustsble Se rods, the dryer hood can have @ very
' - v -

Hight design and be adjusted for an optital seal against the Famework of the dyer,

For dryers with large throughput sapacity, an scomymizal design is schleved Iy that the sutire drver hovsing o

fhe fower part of the deyer §s made of sanerete.

To evase the burdes s the snvironment by condensstion of exhaust vapowr or afiertteatinent o a biofiiter, i has

proven to be advantageous to provide distibution deviess, particutarly spray pipes, tnder the belt

The invention alse concams & provess for drying moaterfal, pacticolarly sewage shudge, where the material is
conveyed on s belt through s deyer. Tt ie aleo charasterized In that the material s fod o wsing o diswibation sorew,
and where the air peeneadiiily of the materil to be dried fs oftained by mixing the fresh product with & partial
flow of the produst alveady dried, Morsever, it v sdvantageois to change the Tovel by changing he helt speed,
with the helt noockevating when the level n the disteibution screw rives, wntl the level hag returned to the sot value
or fhe bell slowing down if the Tovel in tie distribution serow drops, unti] the Jevel hss returmed 1o the set vahse.
n the vase of pestelike and/or sticky substances being dried, B fvespecially advantagenas when the material to be
deied, vonsisting of fFresh waterlel, particelarly wet sludge, and backfed material, partivwlarly wramudate, and the
backfed muaterial is taken in controlied quantities from a sivrage container, particulsely 2 backived silo, while the
sxeess dried material, particularly gramalate, can be taken ooy the sorage container a5 accopt material, In this
way, one van accomplish an awtommtic regulation of the discharge quantity of scoept muterisd in an especially

aperationally safe manast,

For fesy barden on the envivommens, 1t Is advantageous for water to be spraved in the dryer below the belt and the

exhaust vapoaur to be condensed snd satursisd, respectively.

The invention shall now be described as an example with the aid of the drawings, whers Fig. 1 shows s disgram
of a belt deyer avcording e e Invention, Fig. 2 s diagram of » helt dryving plnt according to the invention, Fig

3 o tongiteding] view and Fig 4 atsvdrse view of o dever acconding to e fnvention.
g = gy

Fig. T represents g diagram of a dryer § with a belt 2, fn which 2 waterial 3 1o be drved fe plsced by a distribution
serew et the belt 2 and thew sevned ot by s cafibrsting rolf §. The belt can congist of plastic or metal fabric. In
the reglim of the distributing screw 4 theve 1s arranged a lovel sencor §, which controls fhe belt speed, wherehn the
belt, espechally & soresn belt, Is speaded up when the level increnses i the distribution sorew o the belt spesd i
redfuced when the level drops in the distribution screw, uotl] the Tovel returns to the toming) valse, Thanks fothe

discarding of the materiad by the calibrating voll 5, on the one Tand a unifrm distribution v achieved after the
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calibrating roll, and on the other hand when the fosd quantity s large this is takew ioto the Held of the sensor,

whereapon the control system of the belt gpeed responds quickiy.

The drylng is dowe by hot air supplied via » ciroulsting wir duer 7, whick B heated Teve for exampls # a heat
exchanger 8 by mowns of waste heat atifization, 2.g., by stoun, smoke gas o hot water, The #ir can also be heuted
divectly o lndinsctly by 2 burmer, The afr laden with molsture taken cut from e aby choutation (exhaust vapour)
iy pastly tkor awsy e 2 line 9 and supplind 1o 3 condenser/saturator 10 and optionally & biofilter 11, befiwe the
sxbaust 2 12 B glvew off to the sweonndings, Before the dryed materisl 14 emerges from the dever, ¥ 8
advantageously further seoled down by sooling afr 13, This coudiog air can be teken n Som fhe swronadings by
& partial vacouny Bkewise prevailing e the drver or i can be taken fn as intake ale fom the peripheral

COMPONSRES,

In Fig. 2 fhe sume paste ave designated with the same reforenve mumbers a3 in Fig, 1 Io addition, theve I showy
bere the possibility of hot air supply {o two @ roere heating zones by pipetine 7 and 7. The heating in the heat
exchanger 3 is done by the smaoke gases of o bummer 15, In addition, thérs i the possibility of a heating by, for

sxamphy, ot water, steam ora ternmd oil.

The deysd material, such a5 granulste, i taken by means of 2 conveying sovew 14" and & conveyor slement 147 to
& backfeed silo 16, from which the aveept material or end product 17 s hauled away. The backfed produst B
takew by means of the dispensing screw 18 to the mixer 1% snd Bended with fresh material or wet sludgs frem 2
storage tak 20, The mixer can, o shown bere, consiat of a conveying zone 19° and 3 mixing 2one proper 197 and
supplies the blended eraterial 3 to the distribution serew 8. The discharging of the drved product from the drver 1
ocours &t the sile 16, The excess cad product §s put out by  discharging screw 21 arvanged in the uppey region of
the silo 16 and taken fo vatious process steps, such as storage in the silo, packing luto Biy Bags, ingineration, o8
the Tkeo This avangement constitutes a particalarly evenomical and operationally safe variang, ¢lwee the
discharge quantity is self-regulatiog. The move dryed material that sceres, the mare material s discharged. If
fess mnterial acorues, wothing iy dischurged uoill the Jovel of the discharge sorvew 21 fe resched onee move. This
wiso ensures that sufficient material s wiways present for backfveding. If the volume s chosen propecly, thees is
sbso enough material on hand for a reabirting after the plant has been shut down. Morcover, enongh room should

-
X

be availeble to corpty the deyer completsly In event of shutting down the plant, Moreover, one nuticss the spmy

pipes 22, by means of which water Is sprayed for the condensation or saturation of the exhaust vapour,

Fig. 3 shows a kagitudinal view of fiwe dryer 1 where e can soe in the background fhe mixer 19 as well @ the
ailas 16 and 20
Fig. 4 shows & transvesse section of a deyer | according to the hrvention, Hore one lkewis notices the st

soaterial silo 20 and the mirer 19 a3 well as the sir supply Hne 7 and heat sxchanger § and hurner 15, Moreover,

the drying hood 23 above the helt 2 can be sesn in iz vigw,
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ELIARAS S BERENDEZES ANYVAG, FOKENT DERITOISZAP PFOLYAMATOS SZARITASARA
Szabadalmi ipdnyvpontek

L RBerendezes suyag, Okint derftGiszap folyamatos spivitisdra, egy selrfiszalaggal (2), amelyen az anyag
tovdbbitva van ey szalagos sedeitdban, ahol ar anyvag szirdszalagea (2} vald felhordisihon & bemeneinsl sgy
3§i<3mé<:siga {4) van @ selvbszalag (2) felett ehrenderve, aued jellemerve, hogy ax elosntdesiza (4) a mir

negrzaritott anyag frise anyaggal, Mként nedvesiszappal vidd visszskeoverdsdher egy keverdgppel (193 41t
Yaszekdietésben a széritands anyay Mgdtoresad kipessdgdonk elfrdse drdekeben, abul & szivbszalag (2} folens
ey sedrftdburs {23) van efvendezve, amely 8 teljes salir@aatag (2) %616 kiterjed, sz eloastdosipdt (4 is beledrive,
2. Ax i igénypont szerind bevendeads, axzed felfereave, hogy a keverfipdp {19) exy chovasm Keverdudp,

X

wdttengelves Keverdgsp vagy lapdtos Reverdesa,
e '~ 3k od (o 3

3 A2 igfuypont szerintt herenderds, arzed fellemerve, hogy 8 keverdgsp (19) ey visszakeverd sii6 (16)

visszalevert anyaga sxdoniva ogy kihiordoszerkexetel {18) 4l dsszekdttotéshen, wig s visszskeverd sl {16y ey

kihovddsserkezettel (21}, fiként kiborddosighval rendelkezik @ hasenosanyag, példdul granlétom sednrira.

4. &z 1-3. igénypontok barmehiile saecintt berenderds, suzel jellomerve, hogy a2 closardesign {4) tantomsnyaban
v szintérzdkeld (6} van elroudery

3. Az -4, igdnypontok barmelyike szerindd bevendeuds, aged fedlomerve, hogy jirulékosan egy katibralohenger
£53 vana sl Sneslap (2 folot! ehwadenve,

8. Ax 3. igénypont szeringl bevendewds, azze! fellemerye, hogy a kalibralchenger (3} allithatd magassighént van
Kialakitva,

T Az S ovagy 6. igdnyvpont szerintl borendeads, eraed jellenens, bogy a kalibraddhenger () « selirByzalag {8)
szdthisdsl indnydval eliontéies intayba van forgatva,

8. AT, igéaypont szerintl berendewds, azpad follemerve, hogy & forgdsi acbasség nagyohb, mint szalagsehessde,
3. Az 148, igfoypentok biymalyike szorind botendenés, awsad fellemuenve, bogy # teljes sedritdhiz VERY annak
wéseel betonssevkezethént vannak kislakivva.

10 Ax 18 igdnypontek bdromelvike ceerinti bevendezds, agzel jelfomerve, hogy a sadrits {1} betdplild
yegetehekkel (7, 75 rendelkezik, amelyek a szaritd {1) két oldula mentén hizadngk 65 4 szirficate Kidptetdsher

nyiifsokksl vannak elidtva,

L A0 ipdnypont szerintl berendexds, arzad jollemeive, bogy & betdplalo vezetiek (7, 7)) bealiitiass

vondradak dlal vannek egymassel daspelicvs,

12, Az 1L igdnypontok bdemelyike szerinl berendends, exzal fellemserye, hogy as hirliseslag Q) alalt

slossidszerkesetek (27), fHhdnt srdrdestvel vanmak elrendesvea Kihajault pbetk kondennditedhion, Hatve

13, Elidrde anyag, fokent dechitiseap szarithsdrn, shol ax anyagot ey saledsaadsgon toedbhithilc ey sedelidn

bevesatitl, agy ax 1-12. igdnypontok bérmelyike szerinti berenduesssel, shol az anyaget egy sloseidesivan
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keresatit! thpliliuk be &y ahol & susritandd anyag Myloresstd képenadpet a friss anyagnak a nyie megsedeiton

anyag ogy részdrasnival vald Sozcleverdse altad otk &,

14, A L3 igdnypont azcrint cfdrds, arzal Jelfenmerve, hagy ax anyay seintidt ax elosntbesigdban a sxalagsebesssy
wiltortatdsdval viltonatied,

I8 A 14, dgdnypont szeringl eljdeds, wruad fellomerve, hogy a seint closztdesigibun vald megemelkedisckor g
sziirbszalagot addiy gyroveithak, amig aazint lxandt of nem Srie ax S0 dnidker

16, A 14 vagy 15, igénypont szerinil slideds, euzad jellemerve, hogy & szint sloszidesigibun vald Restifbvedéeekor
& saalageehossdpet addiy extilenit, amip o suint tamés of nowm site we sdiivg Srigket.

B7. & 1416 iptnyportad binmelyike scerinti eljdrds, azzad jellonezve, gy 2 seiritandd snyagot a
kalitedichengertdl visezajuttatiuk az elosztdesipa tartominyiba,

38, A 1317, ignypontok birmelyike szerintf eljdris, soned follemerve, hogy s exirfiandd anyag & anyaghél,
faként nedvesienaphol & vigsaakevert anyaghdl, fiként granulétembo! sl ahot a vissaakevert anyagot
sennyisdgsrabilyordssal sgy kéwelettarithbol, fként visszakeverd silobal vonjuk

18 A I8 ipdwypont szerintl elideds, erced felfemerve, hogy & fofesloges niennyissell megsadeitot suyagot, fiként
granpidtamot hasmosanyaghént elvonjulk s késelettaraibybil,

30 A 1319, igdaypontok brmetyike szering eljdeds, el follemerve, hogy & sxfivtenulag alatt 2 sedritchan

vizel permeteriink be, 2 kihajtost ghaddet pedig kondenzdlink, Hlotve ittt
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