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LIFE Multi-AD 4 AgroSMEs (denumit in continuare
LIFE Multi-AD) este un proiect demonstrativ

cofinantat de Uniunea Europeana in cadrul
programului LIFE: LIFE+17 ENV/ES/000331.
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2.177.143 EUR (contributia UE: 60%)
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Introducere

Industria alimentara si a bauturilor (F&D), cel mai mare sector de productie
din UE, este alcatuita din 290 000 de intreprinderi mici si mijlocii (IMM-uri),
adica 99% din intreaga industrie. IMM-urile din sectorul alimentar si al
bauturilor sunt mari consumatori de apa la nivel mondial, producand
volume mari de ape uzate. Aceste efluenti industriali se caracterizeaza
printr-o concentratie ridicata de materii organice biodegradabile, care
exercita o presiune considerabila asupra mediului.

Prin urmare, acesta este de obicei tratat printr-un sistem biologic aerob in
instalatia industriala in care sunt generate apele uzate. Din cauza alegerii
procesului tipic, tratarea biologica aeroba, consumul de energie este
ridicat. Tn plus, din cauza elimindrii tipice a biosolizilor la fata locului sau in
apropiere, fara recuperarea biogazului, exista putine sau chiar nici o
oportunitate de a compensa emisiile de carbon.

Pe de alta parte, sistemul anaerob pare a fi un proces mai ecologic si mai
rentabil pentru tratarea apelor uzate cu incarcatura mare. Cu toate
acestea, reactoarele anaerobe cu debit mare deja existente pe piata (de
exemplu, UASB, EGSB sau IC) sunt optimizate pentru companiile mari (>1
000 m3 /zi, adica 2 500 m3 de capacitate standard), unde economiile de
scara fac accesibile investitiile tehnologice mari. In contracte, sectorul F&D,
dominat de IMM-uri, nu descarca o incarcatura organica suficienta pentru
ca reactoarele anaerobe existente sa se dovedeasca viabile din punct de
vedere economic.
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1. PROIECTUL o
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LIFE Multi-AD fisi propune sa proiecteze si sa |} OBIECTIVE
industrializeze un reactor anaerob multifazic de e '
inalta performanta care genereaza biogaz bogat in uj Extinderea reactorului anaerob eco-inovativ (brevetul ES-2541078-B1) de la prototipul nostru
metan, conceput special pentru tratarea apelor uzate | actual de 100L la 25-500m3.

. . . . . N Optimizarea si automatizarea sistemului de control, pentru a maximiza stabilitatea procesului
produse de IMM-urile din domeniul F&D. Dispozitivul 7[_ anaerob si pentru a-l face rezistent la modificari ale compozitiei apelor uzate sau ale

conditiilor de functionare.
Construirea si validarea unei unitati demonstrative la scara 1:1 a reactorului Multi-AD intr-o
de tratare a apelor uzate ale fiecarei industrii. pivnita spaniola.
Dezvoltarea "Instrumentului de proiectare a reactorului anaerob", un pachet software care va
fi utilizat pentru dimensionarea unei solutii tehnologice Multi-AD ad-hoc.
Aparatul Multi-AD va fi fabricat la cerere, n functie ~ Alimentarea bazei de date a software-ului cu date generate de tratarea diferitelor tipuri de ape
. 880 uzate industriale F&D utilizand prototipul nostru Multi-AD de 100 L.
de nevoile de tratare a apelor uzate ale fiecarei - |

Multi-AD va fi fabricat la cerere, in functie de nevoile

industrii, cu o capacitate cuprinsa intre 25 si 500 m3.
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2. SOLUTIE TEHNOLOGICA

Solutia tehnologicd Multi-AD este in curs de instalare la scars industrial la Dispozitivul Multi-AD a fost marit de la prototipul de 100L. Procesul de scalare a

actuala statie de tratare a apelor uzate a AGE Winery (Fuenmavor, fost sustinut de rezultatele simularii pentru a prezice performanta noului proiect

. o . : si pentru a reduce riscurile si costurile asociate cu incertitudinea.
SPANIA). Solutia inovatoare se bazeaza pe un reactor anaerob in mai multe ! P i

etape de 110 m3 cu o capacitate maxima de incarcare organica zilnica de
2.000 kgCOD, capabil sa trateze pana la 200 m3/d de ape uzate.

Model S|mpI|f|cat|on Design stage

Reactorul Multi-AD cuprinde patru camere, fiecare actionand ca un reactor

independent in care are loc intregul proces biologic anaerob. Biomasa 10m?

Industrial

)
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geometry S

anaeroba granulara este capabila sa degradeze materia organica si sa

Model complexity

produca biogaz, tratand astfel apele uzate si generand o sursa de energie
regenerabila.
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3. REZULTATE
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Py _ Elaborarea unei strategii de afaceri

S 164 Proiectarea multi-AD in 2030
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Proiectare a reactoarelor anaerobe
Proiectare ad-hoc de la 25 la 500 m3
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4. DISEMINARE S| COMUNICARE
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S - High performance multi-stage anaerobic reactor for the treatment of wastewater
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A Practical Approach for Biochemical Modeling in the CFD
Evaluation of Novel Anaerobic Digester Concepts for Industrial scale-up, automatization and validation of high-

i.m 30 ;’ Partici parea la ta rgu ritem atice, seminarii $| webinarii Biogas Production performance multi-stage anaerobic reactor for treatment of

S . wastewater firom food and drink SMEs

s Mario Miana *, Ana Martinez Santamaria 1, Jose B. Carbajo 2, Cristina Bengoechea !, Gorka Garcia
and Salvador Izquierdo 1-3*(

\ ' Prezentari la conferinte internationale
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Email address: jbearbajoflaemaservicios.com (J. B. Carbajo).
P ITAINNOV A, Aragon Institute of Technology, C/ Maria de Luna 7, 50118, Zaragoza (Spain).

Abstract: The detailed physics-based description of anaerobic digesters is characterized by their

Articol publicat intr-o revista de nivel inalt cu evaluare colegiala

Fisa de date privind bunele practici in economia circulara - La Rioja

check for
updates

Citation: Miana, M_; Santamaria,
AM_; Carbajo, ].B.; Bengoechea, C;
Garcia, G.; Izquierdo, S. A Practical
Approach for Biochemical Modeling
in the CFD Evaluation of Novel
Anaerobic Digester Concepts for

multiscale and multiphysics nature, with Computational Fluid Dynamics (CFD) simulations being
the most comprehensive approach. In practice, difficulties in obtaining a detailed characterization
of the involved biochemical reactions hinder its application in the design of novel reactor concepts,
where all physics interplays in the reactor must be considered. To solve this limitation, a practical
approach is introduced where a calibration step using actual process data was applied for the simpli-
fied biochemical reactions involved, allowing us to efficiently manage uncertainties arising when
characterizing biochemical reactions with lab scale facilities. A complete CFD modeling approach is
proposed for the anaerobic digestion of wastewater, including heat transfer and multiphasic flow.
The proposed multiphase model was verified using reference data and, jointly with the biochemical
modeling approach, applied to a lab-scale non-conventional anaerobic digester for winery wastewater
treatment. The results showed qualitative improvement in predicting methane production when the
diameter of the particles was reduced, since larger particles tend to move downwards. The biochem-
istry of the process could be simplified introducing a preexponential factor of 380 (kmol/m?)! = /s
for each considered chemical reaction. In general, the proposed approach can be used to over-
come limitations when using CFD to scale-up optimization of non-conventional reactors involving

© SIS, Societatea de Inginerie Sisteme, Soseaua Electronicii 22, Bucuresti (Rumania).
4 EGA. Energygreen Gas Almazan, Carretera de Gomara, km 2.8, 42200-Alamazan (Spain).

Abstract

Food and drink small and medium enterprises (SMEs) are highly water-intensive sector, that
urgently needs an eco-efficient solution to treat their wastewater and decrease the associated
enzrgy costs. Being aware of the gap in the market, LIFE Multi-AD consortium scaled-up and
awomatized a high-performance multiphase anaerobic reactor. Multi-AD devise was industrial-
scale mnstalled in the winery WWTP and has been validated in continuous operation. The results
show that Multi-AD reactor 1s capable of achieving COD removal higher than 93%, as well as
biogas production of 3.6 m*/m’-d for organic load rate up to 10kg COD/m’-d. The ground-
breaking reactor design, based on 4 chambers, achieves that organic matter is degraded in a
stepwise conversion, fact that may make it more effective than conventional reactors. Multi-AD
mnovative solmtion allows SMEs to count with decentralized, awtomatized and eco-innovative
technology for treatment of theiwr wastewaters, allowing them to save 60% of energy and 34% of
operational expendifures.

__~ Disertatie pentru diploma de inginer chimist - Universitatea din Zaragoza
=

biochemical reactions.

& ) Biogas Production. Processes 2023, 11,
i: 1 ? _: :z: ;QﬁS"’“"“‘“"“‘””’ Keywords: anaerobic digestion; wastewater treatment; computational modelling
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La industria alimentaria genera aguas residuales que
demandan de eficaces y eficientes sistemas de
depuracion. Multi-AD es una tecnologia innovadora
capaz de tratar y valorizar estos efluentes en linea

i
. .__-". con los modelos de produccion bajo economia
™ circular.
. La solucion innovadora Multi-AD, mediante un
i reactor anaerobio multi-etapa, alcanza altos Resultados principales:
.". -H"'.\_ rendimientos de eliminacién de los compuestos P P 4
_-'l - . contaminantes presentes en las aguas residuales, -Reduccion de la DQO (Demanda Quimica de Oxigeno) superior al
5 minimiza la produccién de fangos (i.e., residuos) y 90%.
I b genera un biogas con un alto contenido en metano. -Biogas con un contenido en metano superior al 80%.
I 1 Este gas combustible puede aprovecharse como -Descenso de los OPEX (Gasto Operacional) superior al 50%.
| [ fuente de energia »renovable en las propias -Dis de las emisiones de CO2 mayor al 10%.
'l.- . . . (V) . 0 instalaciones reduciendo el consumo de -Re | consumo energético hasta 10 veces respecto a los
combustibles fosiles, asi como la huella de carbono pr (0,07-0,1kWh/kg DQO).
p—— nteractiuni Cu platiormeile tennologice - rFartiie interesate S o
R El paquete tecnolégico Multi-AD cuenta ademas con Dificultades y oportuni
I’ 7

un sistema de control avanzado que permite

idad y robustez del proceso de Laintegracion de sensores de monitorizacion y siste

avanzados del proceso suponen un alto nivel de inversion inicial.

= Tratamiento de aguas residuales de una industria
.-. - -
I Y de conservas vegetales mediante reactor anaerobio
2] .

. . SRTIURT . . Iti-et de alt dimiento (Multi-AD
-~ Interactiuni cu potentiali clienti - Parti multi-etapa de alto rendimiento (Multi-AD)

a .
@ L “ __ depuracion bajo las estrategias sobre eficiencia en el
Fuenmayor (LaRioja) uso de los recursos. Multi-AD estd totalmente

wwwpemodricarduinemakersspain.com 3 < 4 .
s automatizada, siendo una solucion autosuficiente

comunicacion.prwsp@pernod-ricard.com : PP
@ Rad.u? gescibn que puede ser considerada como una herramienta
LaRioja englobada dentro la Industria 4.0.
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