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Themodernworldcommunityhasanumberofdistinctivetendencies,oneofwhichispopulationgrowth
andtheresultinggrowthintheconsumptionoffoodandgoodsthatsupportthelivelihoodsofpeople.
Andthisgrowthisduenotonlytotheincreaseinpopulation,butalsototheincreaseinthelevelof
consumptionbyeachperson.Tomeettheserequirementsalongwithalargenumberofmeasuresofa
differentkindsconstantinvolvingineconomiccirculationofnewlandsandterritories,suitableforthe
economicactivitiesorganizationisrequired

Asarule,theseterritoriesandpiecesoflandsdisposedfarofmainpopulation’sactivityandinthe
sametimefromcentralizedcentersofenergysupply.Themostsuitableactivityfortheseterritoriesis
agriculture.

Startabusiness insuch territories iseasiest ifyouareengaged in theproductionofagricultural
productsonsmall-scaleenterprises,withasmallnumberofemployedpeople.Smallscaleproduction
makesitpossibletoquicklydeploywork,easierandfastertoensurethesaleofproducts.

Suchactivitiesrequirespecialtechnicalsupportmeasuresbothforthelivelihoodofpeoplelivingthere
andfororganizingahighlyefficientandcost-effectiveproductionprocess.Naturally,insuchterritories
it iseasiestandquickesttodeployactivitiesrelatedtotheproductionofagriculturalproducts.Such
enterprisesareeasiertoprovidewithenergyresources,inparticular,usingrenewableenergysources.

Existingtechnologiesofenergysupply,croppingandprocessingofcropscannotalwaysbeeasily
adaptedtouseinsmallandmedium-sizedenterprises.

Therewassuchasituationthatinformationofthiskindisneedednotonlydirectlybytheworkerin
thevillage.Themanufacturersanddevelopersofsuchtechnicalfacilitiesandtechnologiesandscientific
organizationsthatareengagedinthedevelopmentoftechnologiesandequipmentforthepowerindustry
ofthevillage,productionprocessesofvarioustypes,aswellastheproblemsofhousingandcommunal
solutions,areshowinggreatinterestinnewefficientmeansofconductingagriculturalbusiness,espe-
ciallyonasmallscale,problemsoftheruralpopulation.

Atthesametime,theimplementationinpracticeofnewtechnologies,bothrenewableenergysources
andagro-productiontechnologiesatallproductionstages,hasanumberofbarriersandobstacles,for
theovercomingofwhichitisnecessarytocarryoutacomplexofscientificresearchorexperimental
designwork.Theirimplementationrequiresalotofmoneyandtime.

Significantly accelerate theseprocessesmaybebyusingmodern approaches such as Intelligent
Computing,includingsuchapproachesasArtificialintelligence,Quantumcomputing,ArtificialNeural
Networks,Self-Organizing,Fuzzylogic,Membranecomputing,Evolutionarycomputation,Learning
theory,Probabilisticmethods,ImageprocessingComputervisionetc.,andOptimization,comprising
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suchapproachesasAntcolonyoptimization,Artificialbeecolony,Artificialimmunesystems,Artificial
neuralnetworks,Automaticcomputing,Bacterialforaging,CombinatorialOptimization,Computational
intelligence,continuousoptimization,Culturalalgorithms,DirectSearch,Fuzzyoptimization,Hybrid
algorithms,Localandglobalsearch,Memeticalgorithmsandmany,manyothers.

Itseemsadvisabletoapplytheseapproachesforthepromotionofnewtechnologiesmentionedabove,
that’swhyitwouldbeadvisabletopresentandconsidernewtechnologiesabilitiesthroughabovemen-
tionedcomputerizedapproachesgatheredtogetherinonebook.

Thebookincludesadescriptionofaseriesofcasestudyforinvestigationofnewtechnologicalmethods
andtechnicalmeansthatensuretheorganizationofproductionofvariousproductswithapplicationof
above-mentionedcomputerizedapproaches,optimizationandmodelingprocesseswhatshouldpermitto
accelerateandmakecheaperthewayfromnewideatoitspracticalimplementation.Themainattention
ispaidtothespecifiedtechnologiesandtechnicalmeansadaptedtoapplicationinproductionofsmall
scale,attheenterprisesofsmallandmediumbusiness.Waysforacceleratingofimplementationofnew
technicalsolutionsdesignedtoprovidevitalactivityinnewterritorieswithahighlevelofcomfortand
highstandardsoflivingconditionsarealsoinsomedegreeconsidered.Moderntechnologiesofenergy
supplyoflifeandproductionactivityatremote,first-timeterritoriesarealsoconsideredthroughthe
prismofoptimizationandcomputingmodeling.Definiteattentionispaidtoworksaimedatorganizing
anefficientproductionprocessandsocialcomfortinthefaceofscarcityofenergyresourcesandthe
needtorationallyusethem.

Thebookincludes18chapters.
Chapter1discussesvariousphase-transitionheat-accumulatingmaterials.Theirapplicationinheat

pumpsandtheiruseforheatsupplyarepresented.Phase-transitionheat-accumulatingmaterialsinheat
pipesarealsoconsidered,varioustypesofheatpipesarepresented.Theinstallationofheatstoragewith
phase-transitionmaterialsispresented.Alongwithphase-transitionheat-accumulatingmaterials,the
chapterconsidersthermochemicalheat-accumulatingmaterialsontheexampleofphotochemicalreac-
tionsofenergystorage.Asanexampleofathermochemicalheat-accumulatingmaterial,asolarpower
plantforthermochemicalenergystorageispresented.Developedcomputerprogramforthedescriptionof
thermochemicalreactionsallowsdescribingchemicalandthermochemicalreactionsinmulticomponent
reciprocalsystems,whichcanbecarriedoutinthecourseofthereciprocalmulticomponentsystems.
Computerprogramallowsidentifyingthermochemicalreactionsoccurringinmutualmulticomponent
systems,regardlessofcomponentanddependingontemperature.

Chapter2isdedicatedtotheconsiderationtheresultsofresearchofozonetreatmentofvegetable
storehouseswiththeuseofozonegeneratorswithbarrierandcoronatypesofdischarge,andrevealsfac-
torsaffectingdisinfectionprocess.Asitisknown,ozonationoffruitsandvegetablesmayincreasetheir
storagelifenearlytwice.Ithasbeenfoundoutthatozoneconcentrationdependsondynamicbalanceof
thetwobasicprocesses–ozone-airmixturesupplyandozonedecomposition.Formulasforcalculation
oftheozonegeneratorcapacityintherecirculationmodehavebeenderived.Theautomatedsystem
forcontrolofdisinfectionprocessinvegetablestorehouseisdescribed.Experimentaltesthasshown
thatozoneeffectislong-termandefficiencyofsterilizationofsurfacecontaminatedwithmicroflora
amountsto100%.

InChapter3,intelligentdataanalysistechniquessuchasdataminingorstatistical/machinelearning
algorithmsareappliedtodiversedomains,includingenergyinformatics.Thesetechniqueshavebeen
successfullyemployedinordertosolvedifferentproblemswithintheenergydomain,particularlyfore-
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castingproblemssuchasrenewableenergyandenergyconsumptionforecasts.Thischapterelaborates
theuseofintelligentdataanalysistechniquesforthefacilitationofrenewableenergymonitoringand
forecast.First,areviewoftheliteratureispresentedonsystemsandforecastingapproachesappliedto
therenewableenergydomain.Next,agenericandlarge-scalerenewableenergymonitoringandforecast
systembasedonintelligentdataanalysisisdescribed.Finally,agenuineimplementationofthissystem
forwindenergyispresentedasacasestudy,togetherwithitsperformanceanalysisresults.Thischapter
standsasasignificantreferenceforrenewableenergyinformatics,consideringtheprovidedconceptual
andappliedsystemdescriptions,heavilybasedonsmartcomputingtechniques.

Chapter4considersoptimizationofsectionalizationparametersofdistributiveelectricnetworks.
Reliabilityofpowersupplyofelectricityconsumersdependsonthepresenceofsectioningdevicesin
distributionelectricalnetworks.Determiningthenumberandinstallationsitesofsectioningmachines
isanimportantoptimizationproblem,basedonacomparisonofthecostofinstallingdevicesandre-
ducingthedamagetoconsumersfromundersupplyofelectricity.Amathematicalmodelisproposedto
determinethecost-effectivenessofinstallingpartitioningswitchingdevicesfornetworkswithmeans
ofincreasingreliability.Thepossibilityofusingwhenchoosingaplacetoinstallswitchingdevicesnot
onlyaneconomiccriterion(intheformofreducingdamagetothepowersupplysystemasawhole),
butalsoacriterionthattakesintoaccountthechangeinthedurationofdowntimeofcertainconsumers
isindicated.

Chapter5discussesthesimulationofthermaloperatingconditionsandtheoptimizationofthede-
signofsolarphotovoltaicthermalmodules.Asarealizationofthedevelopedmethod,twophotovoltaic
thermalmoduleswithone-sidedsolarcellswithone-sidedheatremovalandtwo-sidedsolarcellswith
two-sidedheatremovalarepresented.Thecomponentsofthedevelopedmodelsofsolarmodulesmust
beoptimizedonthebasisoftherequiredindicatorsofthethermalmodeofoperationofthemodules.
Forthistask,amethodhasbeendevelopedforvisualizingthermalprocessesusingtheAnsyssystem
offiniteelementanalysis,whichhasbeenusedtoresearchthermalmodesofoperationandtooptimize
thedesignofthemodulescreated.Withthehelpofthedevelopedmethod,thetemperaturefieldsofthe
modulecomponents,coolantvelocityanditsflowlinesinthedevelopedmodelsofaplanarphotovoltaic
thermalroofingpanelandaconcentratorphotovoltaicthermaltwo-sidedmodulearevisualized.

Chapter6analyzedvariousmethodsofgainfulutilizationofexcessheatfrompowertransformers.
Thewaystoreduceheatlossinsidethetankpowertransformerarefound.Thepotentialamountofheat
emittedbypowertransformersofdifferentcapacitiesiscalculated.Newwaysofcombiningthefunc-
tionsofelectrictransformationandheatinginapowertransformeraredescribed.Asystemhasbeen
developedtousetheexcessheatofpowertransformersintheagriculturalpowersystems.Therearethe
structuralandschematicdiagramsofthesystemandamethodforcalculatingitsmainelements.An
improveddesignofthepowertransformercoolingsystemhasbeendevelopedtocombinethefunctions
ofelectrictransformationandheating.Experimentstoverifytheeffectivenessofdecisionsaredescribed.
Afeasibilitystudyoftheimplementationofthedevelopedsystemwascarriedout.

Chapter7considersasystemofprinciplesandapproachesforstudyingprocessesofmicrowave-
convectivegraintreatment.Theessenceofthisresearchisdescribedstartingfromtheinitialphaseof
designingstructuraldiagramsoftechnologicalprocesses.Basedontheexplicitlydefinedprocesstarget,
functional-physicalanalysishasbeenperformedthatmadeitpossibletospecifythemostessentialfac-
torsofprocess.Themorphologicalanalysisoftheprocesseswascarriedoutinseveralstages.Ateach
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stage,thespecificationofthegoalandexcludedvariantsoffactorsthatatthisstage,thedevelopmentis
impracticaltoimplement.Itisadvisabletocarryoutacheckoftheeffectivenessoftheoptionsselected
fromthemorphologicaltableusingmodeling.Tothisend,developedmathematicalandcomputermodels
oftheprocess.Theresultsofmodelingthedryingofgraininthemicrowave-convectivezoneconfirmed
thefeasibilityandefficiencyofusingtheobtainedmodel.

Chapter8considersobtainingandusingofbiogasinagriculturalproduction.Inrecentyears,an
increasedinteresthasbeenshowninfuelsderivedfromrenewableenergyresourcesofanimalandveg-
etableorigin,therawmaterialsofwhicharepracticallyunlimited.Theuseofbiofuelsmakesitpossible
notonlytoreplacepetroleummotorfuelswithalternativeones,butalsotoimproveexhaustgastoxicity
indicators(asarule,thereisamarkeddecreaseinemissionsoftoxicexhaustgascomponents).Thiswork
isdevotedtothestudyofthepossibilitiesofsolvingtheseproblemsinordertoadaptdieseltobiogas,
atheoreticalstudyofwaystocreateanexperimentalmodelofapowerplantforgeneratingelectricity
frombiogas,atheoreticalstudyontheprocessesoccurringinthemaincomponentsoftheplantbeing
developedandthecreationofthisplant.

InChapter9,theauthorsrevealtherelevanceofmodelingelectrohydraulictechnologyintermsof
determiningtheparametersthatcannotbemeasuredbyexistingmethodsandtechnicalmeans.Thepur-
poseofthechapterismodelingofelectrohydraulictechnologyinagriculture.Bymodeling,theauthors
aredevelopinganinstallationforobtainingnutrientsolutionsunderirrigationconditionsinorderto
increasetheyieldingreenhousevegetablecombineswhileensuringtheenvironmentalfriendlinessof
theprocess.Weusedthemethodsofresearch,analysisandcalculationoftechnicalmeansandcontrol
systemsapplied tohighvoltageelectro technological installationsofagriculturaluse.Mathematical
patternsareestablished,andalogicallybasedrelationshipisestablishedbetweenchangesinelectrical
conductivityofwaterasaresultofelectrohydraulicprocessing.

Chapter10isdedicatedtoconsiderationofrationalplacementplantsonthefieldareabyseeding
machines(methodicalaspectsassessmentrationality).Anyharvestisprimarilytherealizationofthe
potentialproductivityofplantsincertainconditions,dependingontheparametersandoperatingmodes
ofthesowingmachine.Theresultoftheoperationofmechanizedsowingwillbetheparametersofthe
nutritionareaofeachplantistheshapeandnumericalvalueofthesearea.Theresultingschemesofplant
placementonthefieldcorrespondtocertaincharacteristicsandparametersoftheareasofplantnutri-
tion,determiningtheavailabilityofallelementsofmineralnutrition,photosyntheticallyactiveradiation
andtherelationshipofunitsofagrophytocenosis.Thisisoneofthedecisiveconditionsfortheharvest.
Thedevelopmentoftheoreticalideasabouttheuniformityofplantplacementandtheuseofappropriate
criteriaandcharacteristicswillcreatethenecessaryunderstandingoftheroleofthesowingmachines
incropproductionduringcultivatedplantsintheframeworkofmechanizedtechnology.

Chapter 11 considers very interesting question: how to manage the effectiveness of presowing
treatmentofseeds.Variantsofseedresponsetoexternaldisturbanceswerestudiedtodeterminethe
principlesthatshouldbefollowedduringpre-sowingtreatment.Theapproachthatinvolvesanalysisof
seeds’adaptiveresponsehasbeenapplied.Thebasicorganizationalruleshavebeenspecifiedforexternal
disturbancesapplicationtoseeds.Theuseofinformationalmethodforstudyingbiologicalresponseof
seedsonexternalactionsmadeitpossibletofindtherulesthathavetobefollowedwhenpre-sawing
treatmentisperformedwiththeuseofelectrophysicalexcitation.Theessenceoftheserulesisthatthe
followingsequenceofoperationsshallbecarriedoutintheprocessofpre-sawingtreatment:todefine
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thelowestenergylevelofexternaldisturbancecorrespondingtoseed’ssensitivitythreshold,toorganize
cyclicactionofexternalfac-toronseeds,tovarytheamplitudeofexternalfactorwithincycles,tovary
themodeofexternaldisturbance.Fieldexperimentswerecarriedoutforseveralyears,duringwhichthe
presowingtreatmentofseedswasdetermined.

Chapter12isdedicatedtoconsiderationLévy-EnhancedSwarmIntelligenceforoptimizingamul-
tiobjectivebiofuelsupplychain.Engineeringsystemsarecurrentlyplaguedbyvariouscomplexities
anduncertainties.Metaheuristicshaveemergedasanessential tool foreffectiveengineeringdesign
andoperations.Nevertheless,conventionalmetaheuristicsstillstruggletoreachoptimalityintheface
ofhighly complexengineeringproblems.Aiming to furtherboost theperformanceof conventional
metaheuristics,strategiessuchashybridizationandvariousenhancementshavebeenadded into the
existingsolutionmethods.Inthiswork,swarmintelligencetechniqueswereemployedtosolvethereal-
world,large-scalebiofuelsupplychainproblem.Additionally,thesupplychainproblemconsideredin
thischapterismultiobjective(MO)innature.Comparativeanalysiswasthenperformedontheswarm
techniques.Tofurtherenhancethesearchcapabilityofthebestsolutionmethod(GSA),theLévyflight
componentfromtheCSalgorithmwasincorporatedintotheGSAtechnique;developingthenovelLévy-
GSAtechnique.Measurementmetricswerethenutilizedtoanalyzetheresults.

InChapter13,multi-criteriaevaluationofreconstructionstrategiesfordistributionpowernetworks
designedforruralpowersupplyisconsidered.Thedeteriorationofruraldistributionnetworksnowex-
ceeds70%.Thisisduetothehighfailurerateofelectricalequipment,highmaintenancecosts,reduced
powerqualityandincreaseddurationofpoweroutagesinagriculturalproduction.Thisleadstoashort
supplyofelectricity,downtimeofprocessequipment,lossofproductionorproductionoflow-grade
products,aswellasexcessiveenergylossesduringtransmission.Animportantissueisthedevelop-
mentofadvancedmethodsforassessingthefeasibilityandeffectivenessofcomponentreplacementof
powertransmissionequipmentwithnewandmodern,providingareductioninelectricalenergylosses
indistributionnetworks.Tosolvetheseproblems,variousstrategieshavebeendevelopedandstudiedto
improvethereliabilityof10kVoverheadpowerlinesbyreconstructionusingmoderninsulators,wires
andsupports,whicharethemaincomponentsofruralpowergrids.

Chapter14considersvideocapsulemanagementofagro-technologicalprocesses(Videocapsule
Management.Nowadaysagriculturalproductionhashad(unused)unclaimedinformationandmanage-
mentresourcesforthedevelopmentandimprovementofagro-technologicalprocessesandserviceof
agriculturalenterprisessofar.Newopportunitiestoimprovethecomfortandintelligenceoflaborcan
beprovidedinthedesignofmanagementsystemsgeographicallydistributedagriculturalproduction
usingmobileandremotevideosurveillance,unmannedvideoserviceautomation,videobots,remote
webclients-includedinasingleintegratedsystemofself–organizationofagriculturalenterprises.

Chapter15isdedicatedtoconsiderationofmodernmethodsofoptimizationinmodelsofhydro-
thermalcoordinationandemissionofcontaminatingparticlesinpowergeneratingplants.Inthechapter
authorsdescribesuccinctlythestructureofamathematicalmodelthatdefinesthepopularproblemof
planningtheoperationofahydrothermalsystemintheshortterm.Inparticular,weareinterestedinad-
dressingsomeofthedifferentwaysinwhichitispresentedinrealcontexts,theauthorsandthemodern
methodsusedforitsoptimization.Oneareaofspecialemphasisistheconstraintsassociatedwithitas
wellasitsmeaning.Finally,wepresentanapplicationcaseorinstancewherewecomparetwototally
oppositemethodsforthesolutionthesame:1)asimplefinitesearchalgorithmand2)thewell-known
searchmethodusingGeneticAlgorithms.Wealsomakeanapproximationtotheparticleemissionmodel
consistentwiththesystemoperationplan.Wehopetocontributetothesubject.
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Chapter16considersamodel forplanning the sowingofagricultural cropsand raisinganimals
throughtwo-stagemathematicalprogramming.Inthischapteraproposalisdevelopedwhichfindsthe
optimalscenariosassociatedwithaproblemofplantingvegetablesandraisinganimalsunderanenvi-
ronmentofuncertainty.Themodelisdevelopedunderdifferentcontextsexplainingthemodelsderived
fromeachdecisionunderthe``Hereandnow’’scheme.Theresultsofthemodelarereported,andthe
modelsillustratethewaytheyareobtained.Theuncertainparametersofyieldamountandpricelevel
arecalculatedusingrealdata.Wepresentaninstancethatillustratestheuseofthetwo-phaseprogram
ofallocationappliedtothedistributionoflandandtheallocationoflivestockraisingareas.Thevariants
presentedherecorrespond,firstly,todeterministiclinearstructuresforthecaseofthemanagementof
animaldietsand,secondly,tolinearstochasticprogrammingmodelsintwophasesfortheproblemof
landdistributionandallocationofareasfortheraisingofcattle.Theuncertaintyofthemodelisgiven
intermsofrainfallandtheavailabilityofwaterandfoodforthecropandcattlerespectively.

Chapter17describestheoreticalstudiesoftheinfluenceoftheelastic-dampingmechanisminthe
tractortransmission(onthefunctioningofthemachine-tractorunit).Itpresentsamathematicalmodel
ofthemachine-tractorunitwithanelasticdampingmechanism,whichisinstalledbetweentheengine
andthetractortransmission,whenperformingagriculturaloperations(sowing).Thedescriptionofwork
ofEDM(elasticdampingmechanism)showsitsadvantages.Thetheoreticalinfluenceofthetranspar-
encydegreedescriptiononthemachine-tractorperformanceunitonsowingoperationisalsogiven.The
dependenceoftransparencydegreegraphonvariousagriculturaloperationsdependingonfrequency
offluctuationsoftractionloadingofPandatvariousworksforatractorisgiven.Thepurposeofthis
workistoconducttheoreticalstudiesoftheinfluenceoftheelasticdampingmechanisminthetractor
transmissionontheperformanceof thesowingunit.Theoptimalparametersof theelastic-damping
mechanisminstalledinthetransmissionofthetractorforsowingoperationsaredetermined.Thesub-
stantiationofexpediencyofinstallationoftheelastic-dampingmechanisminthetractortransmission
whenperformingthesowingofgraincropsisgiven.

Chapter18presentstheresultsofthedevelopmentoftwosystems.Thefirstisaphotovoltaicsystem
paralleltothepowersupplynetworkofledlamps.Thealgorithmsofthesystemoperationforbothwork-
ingandemergencylightingareshown.Thebasicoperatingmodesofthesystemareconsideredtaking
intoaccountthecriterionoftheminimumcostofelectricitygenerated.Thesemodesprovidethemost
completeuseofsolarenergyintheworkingdaywithminimaladditionalcosts,allowingtheconsumer
tosaveonelectricityandincreasethereliabilityoftheemergencylightingsystem.Thesecondsystem
isasolarphotovoltaicmodulebuilt intoastandarddouble-glazedwindow(730x700mm),whichis
designedtochargeablockoflithium-ionbatterieswithacapacityof6.8Ahwithanoutputvoltageof
5.25V,theenergyofwhichcanbeusedtopoweranydevicehavingaUSB2.0connector.Theresults
ofcalculationoftherequiredpeakphotovoltaicpowerofthemodulearepresented;thetechnologyof
itssealingisdescribed.

Thebookisintendedtoawiderangeofpersons,suchasstudentsofpowerandagroengineering
specialties,expertsandheadsofmunicipalunions,managersoftheministriesandotherorganizations
responsiblefordevelopmentofagrarianindustry,thebusinessmendealingwithsuchabusinessand
manyothersasfororganizationslikebigconsortium,Inter-regionalpublicorganizationforassistance
toadvancementofnewtechnologiesinsocialsphere“Sustainabledevelopment”
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Theeditorsstronglybelievethattheinformationgotoutofthebookwillundoubtedlybeinteresting
andusefulforawidecircleofreadersfromstartingstudentstofamousscientists.Thiseditionshould
providedisseminationofrathernewinformationamonginterestedscholars,engineers,professorsand
studentsinvolvedintotheagro-engineeringindustryaswellasinsmartcomputingandoptimization
activitiesindifferentfieldsofscienceandengineering.

Valeriy Kharchenko
Federal Scientific Agroengineering Center VIM, Russia

Pandian Vasant
Universiti Teknologi Petronas, Malaysia
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