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INTRODUCTION

Nowadayscircumstancesyearbyyearputforwardnewproblemsandchallenges.Mankindfoodandother
vitalgoodsconsumptionsteadilygrows.Tomeettheserequirementsconstantinvolvingineconomic
circulationofnewlandsandterritories,suitablefortheeconomicactivitiesorganisationisrequired.

Asaruletheseterritoriesandpiecesoflandsdisposedfarofmainpopulationsactivityandinthe
sametimefromcentralizedcentresofenergysupply.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.

Animportantissueistheorganizationofreliablepowersupplyinanautonomousmode.Theuseof
renewableenergysourcescanplayanimportantroleinthisissue.Andthismeansthatinformationon
thepossibletechnologiesofautonomousgenerationofelectricandthermalenergy,itsrationalconsump-
tionthroughtheuseofenergy-savingtechnologieswillinevitablybeindemand.Ofgreatimportance
intheorganizationofactiveactivitiesinruralareascanalsobetheuseofintensivetechnologiesforthe
cultivationofproductsanditsprocessingonsitewiththeleastexpenditureofenergy,theamountof
whichatremotesitesmaybecriticallysmall.
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OBJECTIVE OF THE BOOK

Thebookincludesadescriptionofaseriesoftechnologicalmethodsandanumberoftechnicalmeans
thatensuretheorganizationofproductionofvariousproductsintheterritoriesnewlyallocatedforeco-
nomicactivityorrecultivatedforthesepurposes.Thespecifiedtechnologiesandtechnicalmeansare
adaptedtoapplicationinproductionofsmallscale,attheenterprisesofsmallandmediumbusiness.

Muchattentionispaidtoworkaimedatorganizinganefficientproductionprocessandsocialcomfort
inthefaceofscarcityofenergyresourcesandtheneedtorationallyusethem.

Itisanobviousfactthatanysimilarpublishedbookscompliedaltogetherissuesofruralbusiness
developmentconcernedintheintendedmodedoesn’texist.Nodoubtsthatthebookbeingpublished
attractattentionofahugenumberspecialistsrelatedtoruralagribusinessactivityonremoteterritories
andlookstobeveryinterestingforwiderangeofpracticalmanagementsandbusinessmanaswellas
scientistsinvolvedinactivityconnectedwithconsideredinthebooktechnicalfield.

Theparticularinterest tothebookmaybeconnectedwiththefactthatthematerialsrepresented
inthebook,mainlywasnotpublishedinEnglishyetandconsequentlywasnotavailableforreaders
throughouttheworld.

TARGET AUDIENCE

Thebookwillbeusefultoawiderangeofpersons,suchasstudentsofagroengineeringandpower
specialities,expertsandheadsofmunicipalunions,managersoftheministriesandotherorganisations
responsiblefordevelopmentofnewterritories,theseparatelargebusinessmenbeginningbusinessat
newterritoriesandmanyothersasfororganisationslikelargeinternationalconsortiaspecializingin
variousbusiness inruralareas,primarilyrelated tobutnot limited to theproductionofagricultural
products,includingfood.Averyusefulbookwillbeforsmallcommodityproducersinthecountryside,
variousentrepreneursofmediumandsmallbusinessesaswellasforinter-regionalpublicorganizations
forassistancetoadvancementofnewtechnologiesinsocialsphereinviewofenvironmentallyfriendly
sustainabledevelopment.Ingeneralthebookisintendedforrepresentationofthewidepublicadvanced
achievementsinthefieldofagroengineeringandrelatedtotheruralbusinessenergytechnicalmeans
whichwillbeusefultoawiderangeofreadersanddoubtlesspositiveimpactonasolutionofaproblem
ofasustainabledevelopmentofnewruralterritories.

Topicsreflectedinthebook:

• Advancedtechnologiesintheproductionofgrain
• Innovativetechnologiesintheagriculturalproduction
• Energy-efficientthermalprocessesinagroengineering
• Innovativetechnologiesintheproductionofmilkandmeat
• Advancedtechnologiesforprocessingagriculturalproducts
• Intensificationoftechnicalprocessesbyelectric,magneticandotherinfluences
• Solarthermalenergyinstallations
• Energysavingsystemforilluminationofgreenhouseplants
• EnergyefficientelectricequipmentforheatsupplyinAgriculture
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• Electricpulsecultivation
• Pre-sowingSeedTreatmentinaMagneticField
• UseofMicrowaveEnergyatThermalTreatmentofGrainCrops
• Scientificandmethodologicalsupportofruralelectricsystemoperation
• BiologicalObjectsReactionsManagement
• Solutionsfordiesel,windandsolarpowerplantsjointuse

Asignificantpartofthebookisdevotedtotheissuesofapplicationofelectricaltechnologiesin
agroengineering processes that provide increased yields, increased productivity, improved working
conditions,etc.

Itisnecessarytonotethefactthatasignificantamountofthematerialpresentedinthebookisdevoted
toworksmadeindifferentcountries,butnotpublishedinEnglish.ThiswillallowtheEnglish-speaking
readertogettoknowthem.Thecreatorsofthebookhopethatthesesectionsofthebookwillbeuseful
toEnglish-speakingreadersandwillbeinhighdemand.

InChapter1,theApplicationofElectrophysicalEffectsintheProcessingofAgriculturalMaterialsis
considered.Cropproductionislargelyassociatedwithanumberofexternalfactorsthataffectproductivity,
qualityandcostofproduction.Asignificantpartofthecost(20-40%)occursonpost-harvestprocess-
ing,storageandpreparationforfeeding.Theseprocessesincludedrying,decontamination,steaming,
micronisation,etc.Theworkdescribestheelectrotechnologyimpactsandtheiruseinprocessesofgrain
processing.Thearticledealswiththeclassificationofelectrophysicalmethodsofinfluence,correlated
withtheprocessesinwhichtheycanbeapplied.Itisdescribedtherequiredlevelsofexposureandthe
resultingvaluesofproductivity, intensityandotherparameters,qualitativelydescribing thespecific
processes.The factorswhichcanpositivelyaffectgrainproduction include: theuseofozone, ions,
infraredandmicrowavefields,etc.

Chapter2isdevotedtotheconsiderationoftheoreticalPrerequisitesforSubsurfaceBroadcastSeed-
ingofGrainCropsintheConditionsofPneumaticSeedTransportationtotheCoulters.Only30–40%
oftheplantproductivitypotentialisrealizedincropproductiontechnologies,whichleadstoasituation
wherethegrowthoffieldyieldslagsbehindthegrowthofproductioncosts.Increasingtherealization
oftheproductivitypotentialofcultivatedplantsisawaytoimprovetheefficiencyofthecropindustry.
Thetaskofsowingmachinesistheuniformplacementofseedsonthefieldarea,whileplantsgettheir
livingspaceand,accordingly,formacrop.Thepracticeofusingsuchworkingbodieshasshownthat
toachievethenecessaryseedingregimesunderthecoulterelements,theuseofadditionalsourcesof
kineticenergyisrequired.

TheChapter3considerstheUV-basedindoordisinfectingsystem.Itisshownthatwhencontagious
diseasesoccur,thereisatangiblethreatoframpantspreadofinfection,incurringhugeeconomiclosses
inanimaldeathsanddecreasedanimalproductivity.Thus,preventingpathogenicfloraconcentrationin
roomswherebirdsandanimalsareraisedfromexceedingpermissiblelevelsranksfirstamongveterinar-
ianandsanitaryconcerns.Whenbirdsarekeptonthefloorduringfeeding,germanddustconcentra-
tionincreasesninetotentimesagainstnormal.Ampleresearchshowsthatultraviolet(UV)radiation
possessingabactericidaleffectisthemostpromisingandenvironment-friendlymethodofcleansing
theairfromharmfulgerms.

Chapter4 considers energy-savingelectrical installations forheat supplyof agriculturalobjects.
Electricalenergy in the thermalprocessesofagriculturalproductionhasanumberof technicaland
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technologicaladvantagesincomparisonwithotherenergycarriers.Atthesametimeelectricityisthe
mosthigh-quality,butexpensivetypeofenergy.Theeffectiveuseofelectricalenergyinthermalpro-
cessesispossiblewiththeimplementationofallitsadvantagesoverfuelenergy.Thisrequiresasystem
oftechnical,economicandenergyanalysisandtheselectionjustificationofthemosteffectivesystems
andtechnicalmeansofheatsupplyofstationaryagriculturaltechnologicalprocesses.Thepaperpres-
entsfunctionalandtechnologicalschemes,physicalmodels,theexperimentallyobtaineddependencies,
parametersandoperatingregimesofthedevelopedenergy-savingelectricalequipmentandsystemsfor
themainthermaltechnologicalprocesses.

InChapter5,amethodforsolvingtheproblemoftheuniformledilluminationforthefloormain-
tenanceofbirdsisproposed.Onthebasisofphysicalmodeling,thedependenceshavebeenobtained
betweenthegeometricdimensionsofthepoultryhouseandthecoefficientofuniformityofillumination
withthepurposeofoptimizationoftheparametersonwhichtheenergyconsumptionandqualityof
illuminationdepend.Themethodhasbeenusedtoestimatethevaluesoftheoptimalparametersofthe
functioningsystem.Thus,inthepoultryhouseof78mx18mfourlinesofledlampshavebeeninstalled
forillumination,40piecespereachline.Withthecomputercalculationsofilluminance,estimatesof
theoptimalvalueshavebeenobtained:thetotalnumberofLEDsisequalto1920andallocatedover
120lampsinsteadof160previouslyused,thatallowspredictingafallinactualenergyconsumptionby
25%withanirregularilluminationcoefficientbeing1.13.Basedonthedevelopedandmanufactured
ledlamptheapplicabilityofthemathematicalmodelhasbeenexperimentallyjustified.

InChapter6,itisshownthateachmoderntractorshouldbeadaptedtoperformanincreasingnumber
ofvarioustraction,transportationandotherworks.Therefore,theirdesignsarebecomingmorecom-
plex.Toimprovetractorproductivity,thepower-to-weightratioandthespeedofitsunitsareconstantly
increasing.This inevitably improvesdynamic loadingof thechassisand the transmissionparts, the
levelofthegeneratedoscillations,whichincreasesthevibrationloadofthetransmission.Oneofthe
promisingwaystosolvethisproblemistointroduceelasticlinksintothetractortransmissioncloserto
anengineoraclutch.Installedclosertotheengine,theelasticelementinthetransmissionofthetractor
absorbstheimpactoftheshocks,protectingthetractorenginefromlargedynamicloads.Thematerial
ofthechaptercontainsstudiesconfirmingtheefficiencyoftheuseofanelasticmechanism(closerto
theengine)inthetractortransmissionofasmallclassoftraction(14kN).

Chapter7isdevotedtoconsiderationofElectricrobotizedorganictechnologyforlivestockproduction
onapasturefield.Theconceptandprinciplesolutionscreatebreakthroughelektrorobotizedtechnol-
ogyorganicfoodECO-1musedinplantsfortheproductionofecologicallycleanmeatanddairyfood.
Breakthroughtechnologyovercomescompetitionandinternationalsanctions,providingexportexpansion
duetothenoveltyofdomesticsolutions,supportedbypatentsfornewroboticmachinesandequipment.
ECO-1mforthefirsttimeusedhighlyreliable,technicallyadvancedserialtechniqueofthesectorsofthe
defenseindustrialcomplex,aerospace,andelectrifiedrailways.Thestagesandresultsoffundamental
researchontheimprovementoftechnicalsolutionsandalistofimplementedautomatedfarms,where
theparametersofbreakthroughtechnologyECO-1m.Technologyisamodularplantconsistingof12
departmentsplacedon2500gaofarableland,and3000headofmixedagedcattle,whichcontainson
culturalpastures.Accordingtotheindicatorsofthedevelopedbusinessplan,theplanthas3-3.5times
higherproductivity,withaprofitabilityof30-40%.

InpresentedatChapter8material,bothinformationalandsystem-basedapproacheshavebeenap-
pliedtotheanalysisofgraindryingprocessasaninteractionoftwosystems,namely,‘dryingagent’and
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‘grainlayer’.Itmadeitpossibletoevaluatetheinformationcontentoftheprocess.Analyticexpression
hasbeenobtainedforgrainlayerinformationalentropyvariationswhichenabledtomaketheconclu-
sionthatanadequatephysicaldescriptionofgraindryingprocesshastoincludeambientairparameters
control,aswellasthatofdryingagent’sparametersinitsexitoutofagrainlayer,aswellasparameters
ofbothdryingagentandgraininonepointofgrainlayer.Besides,amathematicalmodelofheat-and-
moistureexchangeindensegrainlayerhastobeapplied.Asaresultofmodeling,ithasbeenproved
thatthesensorsofbothdryingagentandgrainparametershavetobelocatedatadistanceof10to11
cmfromthecentralcylinderoftheforced-aerateddryingbin.

Chapter9presentsananalysisoffactorsinfluencingtheheatandmoistureexchangefortheirfurther
useinexperimentalresearchtostudytheprocessofgraindryingwithactiveventilation.Thetempera-
tureandvelocityofthedryingagentandgrainmoisturecontentaredetermined.Onecentimeter(1cm)
thicklayerisconsideredtobeathinlayer.Thissizeappearstobeverymanageabletotransfertheregu-
laritiesofthedryingprocesstoathickerlayerwhenmodelingthedryingprocessinathicklayer.The
experimentwascarriedoutforthreedryingmodes:classicalmode,i.e.dryingofgrainswithnaturaland
heatedair;withaconstantconcentrationofairionsinthedryingagent;withcyclic(periodic)presence
ofairionsinthedryingagent.Usingtheregressionequationsproducedaso-calledelectro-activation
criterioncanbedescribed.Thedependenciesobtainedwouldhelptooptimizethedryingprocesswith
respecttodryingtimecriterion.

Chapter10isdedicatedtoconsiderationveryimportantissuesconcerninginnovativeapproachesfor
agriculturalprocessesintensification.Thereclamationofnewareasanddistantlandswithlimitedenergy
andmaterialresourcesdemandsusingresource-andenergy-savingtechnologies.Oneofsuchtechnologies
canbemagnetictreatmentofirrigatingwaterandartificialmanuresolutions,andpresowingtreatment
ofseedsofagriculturalcropsinmagneticfield.Wefoundoutthatmagneticfieldacceleratestheveloc-
ityofchemicalreactions,enhancessaltsandfertilizerssolvability,andincreasesoxygenconcentration
inasolution.Magneticfieldimprovesmembranecellspermeabilitywhichacceleratesmoleculesand
ionsdiffusionthroughit.Thisprocessimprovestheabilityofaseedtoabsorbwaterandincreasesthe
concentrationofoxygeninacell.Presowingtreatmentofseedsincreasestheirabilityofgerminationby
26–50%,sproutingby20–30%.Thebestregimeofwatersolutionsandseedsofagriculturalcropstreat-
mentinmagneticfieldiswhenmagneticinductionis0.065Tlandthevelocityofasolutionis0.4m/s.

ThereviewedprobleminChapter11dealswiththemetrologicalsupportofsensoryequipmentusing
cameraswithstandardandinfra-redlenses.OwnelaboratedmethodtouseUAVsforremoteshooting
ofagriculturalcropsandobtainingimagesistobeusedtodeterminethelevelofnitrogenprovision
forgraincropshasbeendeveloped.Forradiofrequencycorrectionoflightingchangeswhilemineral
nutritionstatemonitoring,itisrecommendedtouseamethodwiththeapplicationofofficialdatatobe
calculatedonthebasisofcamera’sregularcameraexposuremetermeasurements.Itisadvisabletouse
infra-redlensformonitoringthestateofindividualcropsusingdigitalnon-specializedcamerasinstead
ofopticalone.ExamplingGoProhero4digitalcameraithasbeenfoundthattherearethreechannels
touseIRlenswhichhavethecharacteristicsoffixingradiationeitherintheinfraredrangeorinthered
areaoftheopticalrange.

InChapter12,anapplicationofsolutionsoftheElectrochemicalProcessedMineral“Bishofit”in
PlantProductionisconsidering.Hexaquamagnesiumchlorine–bishofite,almostneveroccursinthe
fossilsaltdepositsuntilrecently,whileindustryhasusedartificiallyproducedmagnesiumchloride.The
discoveryofbishofitedepositsintheLowerVolgaregion(bothforrawmaterialspurityofMgCl2upto

xxvi



Preface

95-98%,andforreservesabout500billiontons)wasanuniqueevent.Theuseofbischofiteconsistsin
thesaltcompositionsofsandtoprotectroadsfromicingyet.Thereportrepresentstheresultssummary
ofthebishofitesolutionselectrochemicalprocessingwiththepurposeofobtainingsolutionswiththe
antibacterialpropertiescomplextheuseofwhichcanberecommendedforpre-plantseedstreatment,
plantprotectionfromfungaleffects,whichallowed,asshownbyexperimentsonthecropscultivation,
toincreaseyieldsuptotwo-threetimes,andalsotousefordisinfectionofdomesticandindustrial
wastewaterinagriculturalenterprises.Thetechnologicalcharacteristicsoftheusingelectrochemical
deviceareconsideredinthechapter.

InChapter13,electricrobotizedorganictechnologyforlivestockproductiononapasturefieldis
considering.Theconceptandprinciplesolutionscreatebreakthroughelektrorobotizedtechnologyorganic
foodECO-1musedinplantsfortheproductionofecologicallycleanmeatanddairyfood.Breakthrough
technologyovercomescompetitionandinternationalsanctions,providingexportexpansionduetothe
noveltyofdomesticsolutions,supportedbypatentsfornewroboticmachinesandequipment.ECO-
1mforthefirsttimeusedhighlyreliable,technicallyadvancedserialtechniqueofthesectorsofthe
defenseindustrialcomplex,aerospace,andelectrifiedrailways.Thestagesandresultsoffundamental
researchontheimprovementoftechnicalsolutionsandalistofimplementedautomatedfarms,where
theparametersofbreakthroughtechnologyECO-1m.Technologyisamodularplantconsistingof12
departmentsplacedon2500gaofarableland,and3000headofmixedagedcattle,whichcontainson
culturalpastures.Accordingtotheindicatorsofthedevelopedbusinessplan,theplanthas3-3.5times
higherproductivity,withaprofitabilityof30-40%.

InChapter14,importantfactorofimpactondecreaseinoperationalinjuriesisconsidered.Itisalso
productionthecausedincidenceofemployeesoftheagro-industrialorganizationsandenterpriseshigh-
qualityandtimelytraining,certification,preparationandretrainingofpersonnelinsafetyofproduction
are.Proceduresoftrainingandcontrolofknowledgeofvariousdirectionsofsafetyofproductionare
regulatedbytheexistingnormativedocumentsdevelopedbyauthorsofthepresentchapternow.The
systemsofe-learningofpersonnelforsafetyofagro-industrialproductionhavetobebuiltindigital
technologiesofmanagementofagro-industrialproduction,havethemodularstructureallowingcustom-
izingsystemsonrequirementofconcreteproduction.

TheobjectofresearchintheChapter15istheplanttissueofweeds,fruits,vegetables,melonsetc.
Thepurposeofthepresentedresearchistostudytheprocessofelectroimpulsiveirreversibledamageof
planttissueasthebasisforenergysaving,efficientelectrotechnologieswithminimalnegativeeffectsof
chemicalcomponentsontheenvironmentandfoodproducts.Thechapterpresentstheresultsofexperi-
mentscarriedoutbytheteamofresearchersthatallowedustodeterminethetechnologicalindicesofthe
irreversibleelectroimpulsedamageofplanttissue(weeds,fruits,vegetables,melons,etc.),whichisthe
basisfordevelopingthetechnologyofelectroimpulsedestructionofweeds,electroimpulseplasmolysis
offruitsandmelonscultures.Thisresearchwasconductedinthesouthernregionofthecountryand
combinedtheeffortsofseveralscientificgroupsofresearchers.

ThesubjectofChapter16istheControlOfAdvancedFodderDisinfectionInTermsOfEconomic
Criteriaconsideration.Uponlong-termstoragegerminatedgrainwith50-60%humiditybeginstomold
androt.Therefore,itshouldbefedofftolivestockassoonaspossibleafteritsgermination.Toextend
storagelifeofgerminatedgrainitisnecessaryeithertodryitto14%relativehumidity,ortocarryoutits
disinfection.Grainformsthebasisofcombinedfodderinagriculture.Sometechnologicalsolutionsare
availabletoprovidefodderdisinfectionoptimizedintechnologicaloreconomicterms,aswellasrational
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energyuse,includingdisinfectionbyhigh-speedelectronbunches,ultra-highfrequencyelectricwaves,
combinedIRandconductive(contact)electricheating,andtoxicozonegas.Therealsoexistsasimilar
solutionforfodderpremisesdisinfectionthroughcontrollingexcessivepressureoftheirinternalair.In
controlbytechnological(production)criterion,themodeofminimalintegratedcostofcalculatedloss
ofquality(expenditures)ofproductsbeingdisinfected(fodder)isdetermined,sothehighestlivestock
productivityinthecurrentcontextisobtained.

Theeditorsexpressstrongconfidencethattheresultspresentedinthisbookwillundoubtedlybein
demandbyawidecircleofreadersandwillhelpspreadtheinformationpresentedinthebooktoawide
circleofspecialistsallovertheworld,andtheexchangeofscientificknowledgethroughthisbookwill
contributetotheoverallprogressoftheagro-engineeringindustryinmanycountries.

Valeriy Kharchenko
Federal Scientific Agroengineering Center VIM, Russia

Pandian Vasant
Universiti Teknologi PETRONAS, Malaysia
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