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IHEPIAHYH

To wpdPAnua g cvvexovs amopdikpuvong g dpactikng Propdlog and avaepoBiovg
YOVEVLTNPES GLVEYOLG OVAOELONG KOl 1) AEITOLPYID QVTOV GE UEYAAOLG YPOVOLG
VOPOLAIKNG Tapapoving &xer emAvBel pe v ypnon Toxvpvluwv avaepdfiov
cvotnpdtov 1 Asttovpyio T@v omoiwv PacileTor otV aKwntomoinon g OPOUCTIKNG
Bopalag. Avo avTITPOC®TEVTIKOL TUTOL TETOLWV GUOTNUATOV EIVOL O YWOVELTNPOG
avodtkng pong péca and kiivn Adomng (UASBR) kot 0 yovevtipog evorlacooOuevng
kaBodikng kot avodikng pong (ABR). O oyediooudg tov meptodikol avaepOfiov
YOVELTNPA EVOALOoOOUEVC KaBoOIKNG kol avodikng porg (PABR) emtpémer pe
KOATAAANAO YEPIoHO v Agttovpyia tov yovevtnpa eite ®g UASBR eite wg ABR 1)
evoldpesa. ‘Exet Bpebel 6Tt 0 « ABR » tpdmog Aettovpylag eivarl amodotikdtepog o
peydiovg ypovovg mapapovig evd o « UASBR » 1pomog Aettovpyiog eivon
TPOTOTEPOS Yo UIKPOTEPOLS Ypdvovg mapapovic. H emrtuyng Aertovpyio twv
TayvpuOuey  avaepoPfiwv  cvomudtov  Paciletar oto  oynuoticpud  otabepng
KOKKOEL000G AAoTng pe vynAn tayvra kabilnong oto ecmtepkd tove. H petafoin
TOV AEITOVPYIKOV TOPAUETPOV EVOC YOVELTIPA 00N YEL GE HETABOAT TG SLAUETPOV KOl
™G WKpoPLokng cHOTACNG TOV KOKKOV LE CUVETEWL TNV OAAAYYT] TNG GULUTEPLPOPAS
Tov ovotuatoc. o to A0yo avtd &xer avamtvyfel éva véo povtélo yu v
pofnuoatikn mpocopoimwon g avamTvEng KOKKOEWoUS AdoTng Paciopévo otnv
Bewpia TV « KuTTOpPIKAOV avTtopdtev ». To poviédo avtd AapPaver vwoyn tov OTL
1060 1 SWIUETPOG TOV KOKK®V OGO KOl 1] KPOPLOKT TOVG GVGTOCT £lval GUVOPTNGELS
TOV AEITOVPYIKAOV TOPOUETP®V TOL YWVELTNPO Kot Ba ypnowwomomnbel yo v
npoPreyn g amoxkpons tov UASBR kot tov PABR oe petaforés avtov twv
AELTOVPYIKADV TAPAUETPOV.



ABSTRACT

Title: Periodic Anaerobic Baffled Reactor: a novel digester design and the
mathematical simulation of the anaerobic granular sludge.

The fact that the active biomass is continuously removed from the continuously stirred
anaerobic digesters leading to long retention times, has been overcome in a number of
high rate systems based on the immobilisation of the active biomass, such as the
Upflow Anaerobic Sludge Blanket Reactor (UASBR) and the Anaerobic Baffled
Reactor (ABR). A novel reactor type named Periodic Anaerobic Baffled Reactor
(PABR) has been designed, offering the following major advantage: it may be operated
as an ABR, a UASBR or at an intermediate mode. In particular, it is found that for high
retention times the ABR mode is superior, whereas for low retention times, the
UASBR mode should be preferred. The success of the high rate anaerobic digesters
rests on the highly flocculated, well settling, compact methanogenic sludge granules
which develop in these reactors. The formation and stability of the granules allows
high biomass concentration and operation beyond normal washout flow rates. Changes
in operational parameters usually result to changes in granule diameter and granule
microbial composition and lead to different reactor behaviour. A new model for the
mathematical simulation of the anaerobic granular sludge has been developed. Cellular
Automata (CA) theory is applied to simulate the granule development process. The
model takes into consideration that both granule diameter and granule microbial
composition are functions of the reactor operational parameters and it will be used to
predict the UASBR and PABR response to the changes of these parameters.
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