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ABSTRACT

Theuseofmethodsforthebiologicalconversionoforganicwastewiththeproductionofbiogas
whilesolvingenvironmental issuesfrompollutionisanurgent task.Theaimof thisworkis the
developmentofintellectualizedcontrolsystemofparametersofanaerobicbioconversionoforganic
wasteliquid,includingparametersofheatingsupplysystemofabiogasplantwithoptimizationofthe
combustionprocessofbiogas,whileusingthemethodofoptimizationoftheanaerobicbioconversion
oforganicwasteduetothemultiplesupplysubstratetothebioreactor,ensuringtheefficiencyand
stabilityofanaerobicbioconversionoforganicmatter.Thedevelopedsystemallowsoptimizingthe
processofbiogascombustionwithobtainingtheheatcarrierintherequiredquantityandquality
whileminimizingemissionsofbiogascombustion.Maintainingtheoptimalrateofsupplyofthedaily
doseofthesubstrateinthebioreactorallowstoincreasetheresistancetoorganicmatteroverload;
toincreaseresistancetoammoniumnitrogenoverloads;toreducepHfluctuationsinthebioreactor.
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INTROdUCTION

Inrecentyears,theattentionofsocietyhasbeenincreasinglydrawntosolvingtwoinextricablylinked
problems–thepreventionofdepletionofnaturalresourcesandtheprotectionoftheenvironmentfrom
anthropogenicpollution.Therapiduseofreservesofnaturalfuel,therestrictionofconstructionof
hydroandnuclearpowerplantshavearousedinterestintheuseofrenewableenergysources,including
thehugemassesoforganicwastegeneratedinagriculture,industry,andmunicipalutilities.Inthis
regard, theuseofmethodsfor thebiologicalconversionoforganicwastewiththeproductionof
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biogasandhigh-qualityorganicfertilizerswhilesimultaneouslysolvinganumberofenvironmental
issuesfrompollutionisverypromising(Nozhevnikovaetal.,2016).

The technologyof anaerobic fermentationoforganicwaste is apromisingmethod for their
disposal thatmeets thecriteriaofenvironmental friendliness, resourceandenergyconservation.
Thesuccessfuldevelopmentofanaerobictechniqueandtechnologywasmadepossiblethankstoa
deepstudyofthelifeofthesymbioticmicrobialcommunitiesinvolvedintheprocessofanaerobic
digestion, determination of the main kinetic constants of the ongoing biochemical processes. In
connectionwiththerapidgrowthintheworldofthenumberofworkingbiogasplants,theurgent
taskistoincreasetheefficiencyandreliabilityoftheirwork,toimproveandoptimizedesignand
technologicalparameters.

Rationaluseoffuelandenergyresourcesisofparamountimportance;therefore,thestateof
safetyautomationandcontrolofcombustionprocesseshasspecialrequirements,thefulfilmentof
whichensureseconomicaltrouble-freeoperationoftheheatsupplysystemofabiogasplant.

Modern boiler control as a heat source for a biogas plant should be implemented using
intellectualizedprocesscontrolsystembasedonmicroprocessortechnologyandcontrollers(Kovalev
etal.,2020b).

Theaimofthisworkistoimprovetheintelligentsystemofautomaticcontroloftheparameters
ofanaerobicbioconversionofliquidorganicwasteandapprobationofitselements.

Thisaimcanbeachievedbycombiningacontrolsystemfortheparametersoftheheatsupply
systemofabiogasplantwithsimultaneousoptimizationofthebiogascombustionprocessobtained
byanaerobicbioconversionoforganicmatterfromliquidorganicwaste,withamethodforoptimizing
anaerobicbioconversionofliquidorganicwastebyrepeatedlyfeedingthesubstratetothebioreactor,
which ensures efficiency and stability of the continuous process of anaerobic bioconversion of
organicmatter.

BACKGROUNd

Themainenergycostsfortheneedsofabiogasplantarethecostsoflow-potentialthermalenergy
formaintainingthethermalregimeofabiogasplant.Whenusingmodernheat-insulatingmaterials,
thecostofheatforheatingthedailydoseoftheloadtotheprocesstemperaturecomesfirst.

Figure1showsthecalculatedproductionandconsumptionofbiogasfortheownneedsofa
biogasplantwithaworkingvolumeof60m3operatinginathermophilicmode.

Thebiogasplanthasthermalinsulationmadeofmineralwool300mmthickandislocatedinthe
MoscowRegion.Thedailyloadingdoseis10%oftheworkingvolumeofthedigesterandisequal
to6m3ofcattlemanurewithamoisturecontentof92%(Kovalev,2014).

AscanbeseenfromFigure1,themainenergycostsinabiogasplantareusedtoheatthedaily
loadingdose,andonlyupto40%ofthebiogasproducedcanbeusedforotherpurposes(Kovalev,
2014;Chenetal.,2014;Carrillo-Reyesetal.,2019).

Inaddition,thehighertheprocesstemperature,thenarrowertherangeofitschange,asforthe
mesophilictemperatureregime(37°C),thepermissibletemperaturevariationis2,8°C,andata
thermophilictemperaturenotmorethan0,3°C(Gunter&Goldfarb,1991;Lindeboometal.,2011).

Methantenkscanworkinperiodic,continuous,andsemi-continuousmodes.Whenloading1time
perday,thedecompositionratevariessignificantlyintheperiodbetweendownloads.In(Gunter&
Goldfarb,1991)shownthatafterloadingthegasoutputisthehighestandtwicethegasyieldbefore
thenextload.Thesedimentwasinvestigatedwithamoisturecontentof91,7%,containing56,6%of
organicmatter;organicpollutionloadwas3,5kg/(m3day),thedurationofdigestionwas13,3days.
Withthecontinuousadditionofsediment,therateofdecompositionoforganicmatterandthegas
yieldareconstant.(I.I.Yukelson,1960),usingthetheoryofcontinuousprocesses,comparedthe
efficiencyofthereactionapparatusofcontinuousandperiodicactiontoincreasethereactionproduct
(biogasyield)duringthefermentationofurbanwastewatersediments.Determiningtheorderofthe
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