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Thegrowthintheworldpopulationandtherelatedincreaseinthedemandforfoodandotherhousehold
itemsset the taskof intensifyingagriculturalproduction throughout theworld.Thesolutionof this
problemrequiresubiquitousapplicationsofnewtechnologiesforcultivatingagriculturalstructures,their
primaryprocessingandtransportationtoplacesofconsumptionordeepprocessing.Someoftoday’s
technologies,especiallythosethatareoutofdate,arecharacterizedbyrelativelylowproductivityand,in
thisconnection,highconsumptionofenergyresources.Thelatterincreasesthecostofproductionand,
mostimportantly,leadstoanincreaseingreenhousegasemissions(i.e.,toenhancetheanthropogenic
impactonthenaturalenvironment).

Solvingthisproblemrequirestheuseofnew,energy-savingandenvironmentallylessharmfultech-
nologiesofavarietyofdifferenttypes,andnotonlyinproduction,butalsointhesocialsphere.

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

Animportantissueistheorganizationofreliablepowersupplyinanautonomousmode.Theuseof
renewableenergysourcescanplayanimportantroleinthisissue.Andthismeansthatinformationon
thepossibletechnologiesofefficientgenerationofelectricandthermalenergy,itsrationalconsump-
tionthroughtheuseofenergy-savingtechnologieswillinevitablybeindemand.Ofgreatimportance
intheorganizationofintensiveactivitiesinruralareascanalsobetheuseofefficienttechnologiesfor
thecultivationofproductsanditsprocessingonsitewiththeleastexpenditureofenergy,theamountof
whichatremotesitesmaybecriticallysmall.

OBJECTIVE OF THE BOOK

Thebookisintendedforagriculturalbusinessexecutiveswhoaregoingtostartanddevelopproduction,
primarilyinagriculturalproduction.Itwillbeusefulforpracticalworkersintheagro-industrialsector,
smallentrepreneurs,localauthorities.Ausefulbookwillbeforscientists,engineersandtechnicians
engagedinresearchanddevelopmentofnewtechnologiesandneweffectivetechnicalmeanstosolve
theproblemofenergyconsumptiondecreaseinagroindustrialsectorandinthehousingandcommunal
servicessectorinthecountryside.

xxv



Preface

Inthebooktheinformationincreationofsystemsofgenerationelectricandthermalenergywith
useofrenewableenergysourceswillbedisplayed.Useofdescribedtechnologieswillallowtocreatein
ruralareasefficientandenvironmentallyfriendlyanenergypotential,sufficientfortheorganizationof
industrialandsocial-economicactivityintheseterritoriesharmlessforthesurroundings..Thetechnolo-
giesoftransferoftheelectricityonconsiderabledistancesofferedinthebookwillallowtomakeachoice
infavorofmoreeffectivewayofpowersupplyofterritory.I.e.orattheexpenseoftheorganization
independentRESbasedpowersupply,orattheexpenseofjoiningtothecentralizednetworks.Useful
informationonapplicationofinnovativepowersavingupelectrotechnologiesinprocessesofprocess-
ingofagriculturalproducts,realizationofsocialprogramsinruralterritorieswillbesubmittedaswell..

Thecasesofbestpracticedescribedinthebook,specificexamplesoftheimplementationofnew
technologiesmayprovideseriousassistancetopractitionersintheiractivitiesforagriculturalproduc-
tion,energysavingtechnologyimplementation,intensificationprocessesattheallstudiesoftherural
objectsenergysupply,effectiveelectricitytransmission,electrostimulatingtechnologies,treatmentand
primarycropsproceedings,harvestingmachinery,RESbasedenergysystemsimplementationetc.The
widecoverageoftheproblemsenvisagedinthepreliminarycontentofthebookgivesreasontobelieve
thatthedemandforbookfrombuyerswillbequitehigh.

Thebookeditionprovidesan information interchange intensificationbetweengeneratorsofnew
technologiesandbeneficiariesfromtheiruse.Suchexchange,inturn,undoubtedly,willimpulsethe
furtherdevelopmentofthetechnologiesdescribedinthebook.

Doesnotcausethedoubts,thatfactthatforreaderswillrepresentagreatinterestallcomplexofthe
statedinformationandthebookwillreceiveundoubtedlygreatdemandatreaders.

Thebookpresentstheresultsofstudiesofvariousauthorsfromaroundtheworld.Somechaptersare
theresultofjointresearchbyvariousteams,includinginternationalones.

Itcomprisesuchtopicsasadvancedtechnologiesintheproductionofgrainwithlowenergyconsump-
tion,innovativeenergysavingtechnologiesintheproductionofmilkandmeat,energy-efficientthermal
processesinagriculturalproduction,advancedtechnologiesforprimaryprocessingagriculturalproducts,
intensificationoftechnologyprocessesbyelectric,magneticandotherinfluences,PVsolarpowerplants
forruralobjectsenergysupply,windbasedenergygenerationinstallationsandsystems,cogeneration
PVThermalmodules fabricationandapplication,RationalUseEnergycasestudies,diagnosticand
monitoringmethodsforenergyequipmentstatusinruralconditions,energyefficientelectricequipment
forheatsupplyinagriculture,electricpulsecultivation,pre-sowingseedtreatmentforImprovementof
germinationandyieldgrowthaswellasuseofmicrowaveenergyatthermaltreatmentofgraincrops,
solutionsfordiesel,windandsolarpowerplantsjointeffectiveuseandsoon.

TARGET AUDIENCE.

Thebookwillbeusefultoawiderangeofindividuals,suchasstudentsofenergyandagro-engineering
specialties,expertsandheadsofmunicipalunions,managersoftheministriesandotherorganizations
responsiblefordevelopmentofagriculturalproductionatentrustedwithterritories.theseparatelarge
businessmenbeginningruralbusinessandmanyotherpublicorganizationforassistancetoadvancement
ofnewtechnologiesinsocialsphere.
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Anextremelyusefulthebookmaybecomeforsmallcommodityproducersinthecountryside,vari-
ousentrepreneursofmediumandsmallbusinessesaswellasforinter-regionalpublicorganizations
forassistancetoadvancementofnewtechnologiesinsocialsphereinviewofenvironmentallyfriendly
sustainabledevelopment.Ingeneralthebookisintendedforrepresentationofthewidepublicadvanced
achievementsinthefieldofagro-engineeringandrelatedtotheruralbusinessenergytechnicalmeans
whichwillbeusefultoawiderangeofreadersanddoubtlesspositiveimpactonasolutionofaproblem
ofasustainabledevelopmentofnewruralterritories.

Inaddition,theintroductionofenergyefficienttechnologiesandrenewableenergysourcesintoagri-
culturalpracticereducesthetotalcostofprimaryenergyresources,i.e.reducescostsfortheproduction
ofaunitofagriculturalproducts,whichinturnreducesitscostandgivestheproduceradvantagesin
competingontheagriculturalmarketbothwithineachcountry,aswellasininternationalagricultural
productsmarkets.

Ingeneralthebookisintendedforrepresentationofthewidepublicadvancedachievementsinthe
fieldofagro-engineeringandrelatedtotheruralbusinessenergytechnicalmeanswhichwillbeuseful
toawiderangeofreadersanddoubtlesspositiveimpactonasolutionofaproblemofasustainable
developmentofnewruralterritories.

Chapter1isdedicatedtoconsiderationimprovementoftractionandcouplingpropertiesofthesmall
classtractorforgraincropsowing(Bymeansofthehydropneumaticdampingdevice).Sowingisone
ofthemainoperationsintechnologicalcomplexofcultivationofcereals.That’swhyonlywithhigh
qualityseeddistributionalongthelengthanddepthoftherowcanthemaximumproductivityandyield
beachieved.Atractorwithseedingmachine(seedingmachinetractorunit)issubjectedtocontinuously
changingexternalinfluencesthathaveanegativeimpactontheperformanceindicatorsofthetechnological
operation.Basedonthecerealcultivationtechnology,itisnecessarytousetractorswithtransmissions
thatcanabsorbtheoscillationsandincreasethestabilityofthecoultergroupoftheseedingmachine.
Sincethisimprovesthequalityoftheoperation,reducestheconsumptionofspentseedandfueland
increasesenvironmentalcomponentoftheprocess.

InChapter2evaluationoftheeffectivenessoftheuseofprogramsinthedesignofpowercomplexes
basedonrenewableenergyresourcesispresented.Thechapteraimstodescribedthestudytheprospects
ofenergycomplexesonthebasisofrenewableenergysourcestoprovideelectricityforthestand-alone
consumersindifferentregionsofMyanmar.InordertodothattheterritoryofMyanmarisdividedinto
someregionsaccordingtotheiramountofrenewableenergysources,developedthemethodsfordeter-
miningtheoptimumparametersandoperationoftheenergycomplexonthebasisofrenewableenergy
sourcesandanalyzedthecost-effectivenessofthoseenergycomplexesinthepowersectorregionalof
Myanmar.Itisgivethemathematicalformulationoftheproblemofoptimizationofthemainparameters
andoperationsoftheenergycomplexonthebasisofrenewableenergysourcesforenergysupplyof
numerousautonomousruralconsumersoftheRepublicofMyanmar.

IntheChapter3energysavingsystem(foragriculture)basedonheatpumpformaintainmicrocli-
mateoftheagriculturalobjectsareconsidered.Atagriculturalfacilities,themainattentionasaruleis
paidtotheformationandmaintenanceoftheirmicroclimateparameters,andmechanizationofstorage
processes.Asworldexperienceshows,itisnecessarytodevelopandimplementenergy-savingsystems
andtheuseofrenewableenergysources.Theauthorshavedevelopedenergy-savingsystemsbasedon
theheatpump,withupgradedelectricalregulators.Thedevelopedsystem(patent100873),usingther-
moelectricelementsandalow-potentialenergysource,allowstoeffectivelymaintainthetemperature
parametersofthemicroclimateduringlong-termstorageofpotatoes,butitrequiresalargeamountof
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electricityconsumption(30...35kW),sotheauthorshavedevelopedanenergy-savingsystembasedona
heatpump(patent123909).Thetemperatureregimeisachievedbyusingathermoelectriccooler-heater
andelectricheater.Thedesignedhumidifierallowsyoutomaintainthenecessaryrelativeairhumidity.

Chapter4givesresultsofajobforcreationofgasturbinepowerplantoflowpowerGTP-10S(Gas
turbinepowerplant).Currently,thereisanincreaseintheuseofgasturbines.Nevertheless,todaytheyare
usedonlyintheenergysector:aviation,armedforcesandnavy.Theintroductionofanewmanufacturing
technologydevelopedbytheauthorwillmakeitpossibletomanufacturecheapandreliableinstallations
andthusensureanexceptionalpositionontheRussianmarketforgoodsandtechnologies,andtaking
intoaccounttheuseofintellectualrights,abroad.Thescientificnoveltyofthesampleisthemethodof
calculatingsmallengineswithacentrifugalcompressor,acentripetalturbineandacombustionchamber
withanegativethrustvectoroftheairflow.Itisshownthatthedevelopedmicrogasturbinecogeneration
powergeneratorconsistsofamicroturbineenginewithaperiphery,afreepowerturbinenecessaryfor
theselectionofmechanicalpower,ahigh-speedelectricgeneratorwithpermanentmagnets,anelec-
tronicpowerconversionsystem,exhaustheatenergyrecoverysystemandanautomaticcontrolsystem.

Chapter5dealswithissuesrelatedtoMilkPasteurizationandCharacterizationUsingMono-Mode
MicrowaveReactorandSlottedCoaxialAntenna.Mono-modemicrowavereactorisusuallyusedtoheat
onasubstance,especiallyfoodstuffs.Thisisbecauseheatingusingthemicrowavereactorcansustain
theflavor,color,andnutritionofthefood.Furthermore, thisheatingtechniqueiscost-effectiveand
time-savingcomparedtoaconventionalheatingmethod.Themono-modereactorisabletodetermine
theabsorptionofmicrowavepoweraccuratelyontheheatedsubstanceversusmultimodereactor.Inthis
chapter,asimpleandprecisemono-modemicrowavereactorisdesignedanddevelopedespeciallyfor
researchlaboratories.Theadvantageofthisreactoristoprovideamoreaccuratecalibrationprocess,
inordertoimprovetheoptimumenergyusedintheheatingprocess,aswellasthetemperatureofthe
specimen,canbedeterminedmoreaccurately.Thereactorcangenerateoutputpowerfrom30Wattsto
1500Watts,operatingat2.45±0.03GHzandcapableofaccommodatingaspecimenvolumeof780cm3.
Purewaterisusedasaheatedspecimentodemonstratetheperformanceandefficiencyofthisreactor.

IntheChapter6theoreticalandexperimentalevaluationofimpactonsoilbywheeldrivesofthe
self-propelledseederisconsidered.Itisdedicatedtoverticalaxialloadsonthesoilfromthewheelsof
aself-propelledseeddrill,areaofthecontactpatch,maximumcontactpressureforthefrontandrear
wheelsandthedensityofthesoilaredeterminedbyevaluationsandexperimentalmethods.Thedis-
crepancybetweenthetheoreticalandexperimentalindicatorswas:1.4%and2.0%fortherearandfront
wheelsinverticalaxialloads;2.8%and2.2%fortherearandfrontwheelsbythecontactareaofthe
tiresoftheseederwiththesoilandthemaximumcontactpressure;6.2%-themaximumdiscrepancy
onthevaluesofsoildensityatadepthof7.6cm.Soilhardnesswasmeasuredinthreezones:beforethe
seeder’spassageandaftereachofitspassageinarutbehindthefrontandrearwheelsatsixdifferent
depths,determinedbythemarksonthesoildensimetertesterdensity.Graphicsofdependenciesofsoil
hardnessonthedepthofmeasurementwereconstructed.

IntheChapter7readersmayfindthedescriptionoftheperformanceimprovementstudyoflinear
photovoltaicsystemswithconcentrationofsolarradiation,submittedbyscientistfromKasakhstan.In
thechapteranewtypeoflinearcooledphotodetectorsisconsidered,onthefrontwallsofwhichinthe
focalregionoftheopticalconcentratormirrorsisinstalledanarrayofsolarcellsoperatingwiththe
low-ratiosolarconcentration.Thisworkisfocusedonthetheoreticalandexperimentalsubstantiation
oftheefficiencyincreaseofphotodetectorsunderconditionsofanoptimalcombinationbetweensolar
radiationconcentrationandheattransferintensityofphotovoltaiccellswithheatcarriers.Theproblemof
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obtainingahightemperatureliquidduetothelimitationsofsolarcellsissolvedbyorganizingtheflow
offluidwithinthethermalcollectorchannelsinthefocalregionofanadditionalopticalconcentrator.
AmathematicalmodelofengineeringcharacteristicscalculationoftheɅ-shapedphotodetectorsand
costcalculationofelectricalandthermalenergygenerationispresented.Theresearchresultsareused
inthedevelopmentofindustrialprototypesofphotodetectorswithaconcentrationofsolarradiation
andlowproductioncosts.

Optimizationofspectralcompositionandenergyeconomyeffectivenessofphyto-irradiatorswithuse
ofdigitaltechnologiesareconsideredintheChapter8.Itisknownthatinthecaseofusingtechnology
withthesupplementarylighting,anirradiationspectralcompositioninfluencesheavilyeffectiveness
ofthephotosynthesisprocesses,developmentandproductivityofvegetablecrops.Hence,definition
ofgeneralpointsatdevelopmentandprojectingofmodernphyto-irradiators isoneofhigh-priority
tasks in techniquesdevelopmentforplantsgrowinginconditionsofprotectedground.Theresearch
isaimedat reviewandeffectivenessassessmentofexistingsourcesof illuminationused inmodern
systemsofsupplementarylightingandatdeductionofgeneralpointsofdevelopmentandprojectingof
phyto-irradiatorsbasedonresultsoflaboratoryinvestigationswithuseofmoderndigitaltechnologies
ofmonitoringanddataanalysis.Theresultsof thecomparative testsof lightemittingdiodes-based
phyto-irradiatorsshowedthattheenergyconsumptionperaproductkilogramistwicelessinthecase
ofLED-irradiators.Basedontheresearchresults,generalpointsweredeductedforuseatdevelopment
ofmodernLED-phyto-irradiators.

Chapter9considersenergy-savingtechnologiesforpre-sowingseedtreatmentinamagneticfield.
Thepurposeoftheresearchwastoestablishthemechanismofthemagneticfieldimpactonseedsto
determine themosteffectivemodeofpre-sowing treatmentofseeds inamagneticfieldanddesign
parametersofthedeviceformagnetictreatmentofseeds.Itisestablishedthatundertheinfluenceofa
magneticfieldtherateofchemicalreactionsoccurringinplantcellsisaccelerated,solubilityofsalts
andacidsincreases,andpermeabilityofcellmembranesacceleratesthediffusionofmoleculesandions
throughthem.Thisleadstoanincreaseintheconcentrationofionsinthecellandoxygenmoleculesand
thegrowthofwaterabsorptionofseeds.Pre-sowingtreatmentofseedspromotesincreasedgermination
energyby25-40%,germination-by30-35%.Themosteffectivepre-sowingtreatmentofseedsina
magneticfieldisamagneticinductionof0.065Tlwithfourreversalmagnetization,apoledivisionof0.23
mandaseedmovementspeedof0.4m/s.Withthismodeoftreatment,cropyieldsincreaseby20–25%.

Chapter10describesmobilemeasuringcomplexforconductingmainlyruralelectricgridssurvey.An
energyauditoftheelectricalnetworkisrequiredintheprocessofconstructionofnewelectricalnetworks
aswellasinjustifyingthereconstructionneedofexistingones.Inthepaperthestructureofamobile
measuringcomplexhasbeendevelopedtoconductanelectricalnetworksurveywithoutdisconnecting
consumers.Thecomplexmaybeusedtoinspect0.4kVelectricalnetworksandmicrogridsofthesame
voltageclassandallowstoobtaindataonvoltagelossesandelectricpowerlossesinnetworkelements
suchasapowerline(electrictransmissionline),apowertransformer.Theenergyauditisproposedto
conductwithoutdisconnectingconsumersinordertoavoidanundersupplyofelectricityaswellasto
determinetherealoperatingmodesofpowernetworks.Ultimately,theuseofthedevelopedmeasuring
complexwillincreasethereliabilityofpowersupplytoconsumersandensuretherequiredqualityof
theelectricitysuppliedtothem.

Chapter11describestechnologyofmanagingreactionsofbiologicalobjectsatanthropogenically
transformedterritories.Solvingtheproblemofincreasingplantresistance,thedevelopmentofenvi-
ronmentallyfriendlytechnologiesisparticularlyimportant,whichalsocontributetothereductionof
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resourcecostsforproductionandloadontheenvironment.Theresearchresultsindicatepositiveeffect
oftreatmentofplantsandseedswithelectrochemicallyactivated(ECA)water,electricfieldandim-
pulsepressure(IP).PresowingtreatmentofseedswithECAwaterincreasesthegerminationrateand
seedgerminationenergy,improvesthedevelopmentofplants,theirmorphologicalparameters,etc.The
reactionsofeconomicallydangerouspestsandcausativeagentsofinfectiousplantdiseasestotheuseof
ECAwaterareindividual.Thecombinationofpresowingseedtreatmentwiththetreatmentofvegetative
plantsprovidesthehighestpossibleresult.

Chapter12considerspotentialevaluationandbestpracticesofsolarpowerplantapplicationinrural
areas.Recreationalrestandrecoveryzonesrequireadailyhotwatersupply,andconstantavailabilityof
electricity.Therefore,theneedforrenewableenergysourcesusageintheLowerVolgaregionaswell
asinanotheronesisobviousandthatiswhypowerplantswithenvironmentallyfriendlycomponent
attractssignificantattentioneverywhere.Ananalysisofthetheoreticallycalculatedpotentialrenewable
energymakesitpossibletoassertoptimisticallythattheabovementionedregionispromisingforthe
renewableenergyautonomoussources implementation. Itmaybenoted that thepotentialwindand
solarenergy,inspiteofthefactthatitisdistributedunevenly,issufficienttoprovideenergyforremote
ruralcommunities,andtouristfacilities.Thereisconductedanalysisofavailabilityofactinometrical
datarequiredforheliotechnicalcalculationsandareidentifiedareasofapplicabilityandaccuracyofthe
informationreceivedfromvariousmeteorologicalinformationsources.

IntheChapter13developmentandresearchofPVTmodulesincomputer-aideddesignandfinite
elementanalysissystemsareconsidered.Thechapterdiscusses thesimulationofsolarphotovoltaic
thermalmodulesofplanarandconcentratorstructuresinthecomputer-aideddesignsystemsKOMPAS
3DandfiniteelementanalysisANSYS.Tocreatephotovoltaicthermalmodules,amethodfordesign-
ingtheirthree-dimensionalmodelsinthecomputer-aideddesignsystemhasbeendeveloped.Tostudy
thethermalregimesofthecreatedthree-dimensionalmodelsofmodules,amethodhasbeendeveloped
forvisualizingthermalprocesses,coolantvelocity,andflowlinesofacoolingagentinafiniteelement
analysissystem.Asaresultofcalculationsinthefiniteelementanalysissystemusingthedeveloped
method,conclusionscanbedrawnaboutthefeasibilityofthedesigncreatedwithitsfurtherediting,
visualizationofthermalfieldsandcurrentlinesoftheradiatorcoolingagent.Asanillustrationofthe
simulationresults,athree-dimensionalmodelofaphotovoltaicthermalplanarroofingpanelandan
optimized three-dimensional model of a photodetector of a solar concentrator photovoltaic thermal
modulearepresented.

IntheChapter14seedpre-activationstudybymeansofLEDsradiationisgiven.Tostudythepos-
sibilitiesofseedspresowingactivation,irradiationwithLEDsemittinginthevisible,violetandnear
ultravioletrangeswithamaximumof405nmwascarriedout.Asaresultofthegrowingexperience,it
wasfoundthattheheightofwheatplantsgrownfromthetreatedseedssignificantlyexceedsthecontrol
indicatorsexceptfortheperiodof45...55days.Toimplementtheflowtechnologyofseedactivation
withLEDsoptoelectronicirradiationunitwasdeveloped.Theadvantagesofthegiveninstallationisthe
energyefficiencyandofseedtreatmentefficiency,duetooftheoptimalradiationspectrumselection
andtreatmentdoses.

IntheChapter15improvementoftechnologyofelectricalandmagneticstimulationofseedsand
cropplantsisconsidered.Useofavarietyofelectrotechnicsisatechnologicallyefficientandenviron-
mentallyfriendlytechnique,whichincreasestheproductivityofcultivatedplants.Stimulationofgreen
plantsandvegetablecropsinelectricfieldwiththeintensityof5-50kV/mmadeitclearthatthemaxi-
mumefficiencyisobservedinthegrowthperiod-anincreaseofupto30%,comparedtothecontrol.
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Plantshavebeensubjectedtostimulationfor3hourstwiceaday(inthemorningandintheevening).
Analysisofstudiesonthepreseedingseedstimulationshowedthattheexposuretopulsedmagnetic
fieldimprovesthedynamicsofgerminationandplantgrowthattheearlystagesofdevelopmentbyan
averageof10....20%,andmoreuniformgerminationhelpstoensurehighyields.

Chapter16describeslinearelectromechanicaltransducerinthesystemsofweldedjointsofelectrody-
namicprocessingdevelopedbyUkrainianscientists.Researchisdedicatedtoestablishingcharacteristics
relationshipsbetweentheinductiontypeimpactelectromechanicaltransducerandparametersandquality
indicatorsofelectrodynamiceffectsontheweldedjoints.Developedtwo-dimensionalcircle-fieldmath-
ematicalmodeloftransientdischargecapacityatthebranchedelectricalcircuitwiththecoilinductance
whichchangesdynamically,allowingbyadjustingtheparametersoftheelectromechanicaltransducerto
achievethenecessarytechnologicalrequirementsforthecharacteristicsofelectrodynamicprocessing.
Basedonmathematicalmodelingofelectrophysicalprocessesinelectromechanicaltransducersinduc-
tiontypeforelectrodynamicprocessingofweldedjoints,reasonablygeometricalparametersmassive
diskandthecontactareainwhichthenecessaryconditionsarecreatedtoreduceresidualstressesin
theweldjoints.

Chapter17presentsartificialbeecolonybasedoptimizationofhybridwindandsolarrenewable
energysystemaboveartificialbeecolony(ABC)algorithmwasappliedtooptimizehybridsofwindand
solarrenewableenergysystem.Themainobjectiveofthisresearchistominimizethetotalannualcost
ofthesystembydeterminingappropriatenumbersofwindturbine,solarpanelandbatteries,sothatthe
desiredloadcanbeeconomicallyandreliablysatisfiedbasedonthegivenconstraints.ABCisarecently
proposedmetaheuristicalgorithmwhichisinspiredbytheintelligentbehaviorofhoneybeessuchas
searchingforfoodsource,collectionandprocessingofnectar.InsteadofGradientandHessianmatrix
information,ABCusesstochasticrulestoescapelocaloptimaandndtheglobaloptimalsolutions.The
proposedmethodologywasappliedtothishybridsystembythehelpofMATLABcodeandtheresults
werediscussed.Additionally,itisshownthatABCcanbeefficientlysolvetheoptimumsizingrealworld
problemswithhighconvergencerateandreliability.TheresultwascomparedwiththeresultsofPSO.

IntheChapter18thestudyofluminescencespectraofseedsofcropspeciesfordiagnosticquality
isdescribed.Opticalluminescentbiologicalobjectsdiagnosticsmethodsandbiotissuesareconsidered.
Accordingtothepreviouslydevelopedmethod,excitationandphotoluminescencespectraagricultural
plantsseeds,includingcereals,legumes,fodder,technicalandvegetable,weremeasured.Thetypical
excitationspectrumliesintherangeof355...500nmandhastwomaxima:themainoneat424nmandthe
sideoneat485nm.Theluminescencespectrumliesintherangeof420...650nmandhasamaximum
intheregionof500...520nm.Themaximumluminescenceislesspronouncedthanintheexcitation
spectrum.Themeasuredspectralluminescencecharacteristicsforageplantsseedsbyscarification.Due
tothescarificationforageplantsseedsspectralcharacteristicsincrease.InGalegaseedswithmultiple
scarificationobservedqualitativechangesintheexcitationspectrumassociatedwiththeappearanceof
anewmaximumatawavelengthof423nm.Similarlyforcloverseeds.Theobtainedresultscanbeused
tocreateseeddiagnosticsdevices.

IntheChapter19researchesinthefieldoftechnologyelectrohydrauliceffectimpactonwaterare
described.Thepurposeofthestudyistoinvestigatethetechnologyandtechnicalmeansofelectrohy-
draulicactiononwater.Theauthorsjustifytherelevanceofresearch.Thedesignoftheoriginalnegative
electrodetipisbeingdevelopedtoincreasethedensityoftheelectromagneticfieldandreducepowerloss.
Thedesignparametersoftheelectrohydraulicinstallationareshown.Modelingoffactorsinfluencing
theprocessofelectrohydraulictreatmentofwateraccordingtothePlackett-Bermanplanandtherandom
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balancemethodiscarriedout;significantandinsignificantfactorsareidentified.Theoperationmodesof
theelectrohydraulicinstallationaredeterminedandoptimizedexperimentally.Thesubstantiationofthe
economicfeasibilityofusingelectrohydraulicwatertreatmenttechnologyinfarmsisbeingconducted.
Theprospectsandscopeofelectrohydraulictechnologyaredetermined.

Thebookwillbeusefultoawiderangeofpersons,suchasstudentsofpowerandagroengineering
specialities,expertsandheadsofmunicipalunions,managersoftheministriesandotherorganisations
responsiblefordevelopmentofagrarianindustry,thebusinessmendealingwithsuchabusinessand
manyothersasfororganisationslikebigconsortium,inter-regionalpublicorganisationforassistance
toadvancementofnewtechnologiesinsocialsphere“sustainabledevelopment.”
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