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INTRODUCTION

ThepopulationoftheEarthsteadilygrows.Thiscircumstanceputsforwardallnewproblemsandchal-
lenges.Suchproblemissteadyprovidingpopulationwithfoodstuffandothervitalgoods.Forthedecision
ofthisproblemconstantinvolvingineconomiccirculationofnewlandsandterritories,suitableforthe
economicactivitiesorganizationisrequired.Todaythereissuchsituationwheninoneterritoriesthe
overpopulationwhileotherterritoriesareemptyisobservedandarenotusedforcreationofthegoods
necessaryforhumanlife.

Such territories are availablenotonly in thecountrieshaving thebig territories,but also in the
countrieswhichhadinsmallterritorieswherealongwiththeoverpopulatedzonestherearedeserted,
sparselypopulatedterritories.

Empty,desertedterritoriesacasedonotaccustomtothemajoritybecausetheyareremotefromthe
centralizedsourcesofpowersupply,andindependentpowersupplyiscomplicatedduetohighcostof
technologiesandtheequipmentusedforthesepurposes.Atthesametimelastyearstheideologyof
distributed,socially-orientedeconomyisspreadingsignificantly.Itgivesthegroundstoassume,that
distributedplacingofcapacities,habitation,resources(includinghuman)inthenearestfuturewillessen-
tiallychangeoursightsandapproachestodevelopmentofterritories,toexistingfinancial,educational,
technologicalandcommunicationsystems,theirspiritually-moralreferencepoints.

Thesolutionofthisglobalproblemdemandscreationoftechnologicalandorganizationalprecondi-
tions.Themodernlevelofascienceandtechnicsallowstooffernewtechnologiesandtheequipment
forasolutionofaproblemofpowersupplyofsuchterritoriesandperspectiveelectro-technologiesfor
transportationoftheelectricpoweranditseffectiveutilizationinmanufactureofagriculturalproducts
andformaintenanceofcomfortableresidingofpeople.Howeververyoftensuchinformationisnotac-
cessibletoheadsoflocalauthorities,businessmenandthepopulation,thereforeisnotused.

OBJECTIVE

This book will aim to provide relevant information for representation of the wide public advanced
achievementsinthefieldofelectro-technologies,efficientuseofelectricresourcesandrenewableenergy
sourceswhichwillbeusefultoawiderangeofreadersanddoubtlesspositiveimpactonasolutionofa
problemofasustainabledevelopmentofnewterritorieswillmake.
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Generallythebookcoversallcomplexoftheproblemswhichdecisionprovidesbothformationof
thedistributedeconomyanddevelopmentofnewterritoriesasabasicelementofthisproblem.

Inthebooktheinnovativetechnologiesprovidingeffectivegeneration,transferanduseoftheelectric
energywhichusecanprovidesuccessfuldevelopmentofnewterritoriesforrealizationoftheconcept
ofthedistributedeconomywillbedescribed.

Theparticularinterestrepresentsthefactthattheconsiderablevolumeofthematerialpresentedin
thebook,wasnotpublishedearlierintheEnglish-speakingliteratureandconsequentlywasnotacces-
sibletoawiderangeinterestedreadersinthedifferentcountriesofallcontinents.

Target Audience

Thetargetaudienceofthisbookwillbecomposedofprofessionalsandresearchersworkinginthefield
ofenergyefficiency,energysavingtechnologies,RES-basedenergysuppliedsystems,differentkind’s
renewabletechnologies.Moreover,thebookwillprovideinsightsandsupportexecutivesconcernedwith
thedevelopmentofagriculturalandindustrialenterprisesonnewterritoriesandsustainabledevelop-
mentofthisterritories.

Recommended Topics

• Solarthermalenergyinstallations
• PVsolar
• Windbasedenergygenerationinstallationsandsystems
• Smallhydropowerplants
• SpecificiRESpotentialestimationmethodologiesinconditionofmeteordataabsence
• CogenerationPVThermalmodulesfabricationandapplication
• RESapplicationbestpractices
• RESpotentialindifferentcountriesandremoteterritories
• Diagnosticandmonitoringmethodsforenergyequipmentstatus
• Providingparametersofsolarpowerplantwithgivengenerationgraph
• Innovative10–110kVcompactcontrolledoverheadlines
• ResonantElectricPowerSystemsforRenewablesbasedElectricGrids;
• Resonantsystemofelectricitytransferofhighpower
• Energysavingsystemforilluminationofgreenhouseplants
• EnergyefficientelectricequipmentforheatsupplyinAgriculture
• Electricpulsecultivation
• Pre-sowingSeedTreatmentinaMagneticField
• UseofMicrowaveEnergyatThermalTreatmentofGrainCrops
• Scientificandmethodologicalsupportofelectricsystemoperation
• BiologicalObjectsReactionsManagement
• Solutionsfordiesel,windandsolarpowerplantsjointuseforautonomouspowersupply

Adescriptionoftheimportanceofeachofthechapterisgivenasbelow:
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Chapter1:ThischapterprescribesfundamentalpropertiesofGIS,theirspecialfeaturesinusageof
evaluatinggrosspotential,regionalenergyconsumersofdifferenttypesanddistributedenergygrids
developmentpossibilities.DescriptionofGISelementsforRepublicoftheUnionofMyanmarisgiven:
solar,wind,hydro,tideandwaveenergyresources,andtheirallocation,arealofsourcedistribution,
typeandvalueofenergyconsumers.

Chapter2:SolarheatingsupplyinRussiahascertaindifferencefromtheworldexperienceinfield
ofsolarradiation(SR)dataprocessing;solarcollectors(SC)constructiondesigns;solarheatingsupply
systems(SHSS)calculation,testinganddesignguidelines;solarthermalsystems(STS)construction
andusepractice.Inthischapterexamplesofitsuseinthemostsouthernregion(Krasnodarregion),and
mostofthenorthernregion(Yakutia)arewellpresented.Methodicalapproachestothedevelopmentof
SCdesignsfromacomparisonofenergyconsumptionfortheirproductionandtheamountofenergy
producedbythemforlife.TheanalysisofRussianandEuropeSTSdesignguidelinesismade.This
chapteralsopresentedprospectsofconstructionSTSinRussiaupto2030.

Chapter3:ThischapterpresentsananalysisofthepotentialofsolarenergyintheMaryregionof
Turkmenistan.OnthebasisofthespentcalculationsofsolarradiationinMary,theestimationofquantity
offallingsolarenergyisreceived,acceptedbythesolarpanels.Optimalorientationsofsolarpanelsare
defined.Theanalysisofthereceivedsettlementandmeasureddataonelectricalenergydevelopmentby
solarpanelsiscarriedout,andmonitoringofworkofphotoelectricalsolarstation,windpowerstation
andasolarcollectorismadeaswell.

Chapter4:Solarenergyisusedforelectricityproductionbymeansofphotovoltaicmodulesandfor
heatsupplybymeansofsolarwater-heatingcollectors.Inrecentyearscombinedcogenerationphoto-
voltaicthermalmoduleswhichworkoutatthesametimebothelectricityandthermalenergybeganto
beappliedactively.Thischapterincludesconsiderationofthemaintypesofco-generativephotovoltaic
thermalmodulesofdifferentdesignsuchasplanarliquiddevicesaswellasdeviceswithconcentrator
ofsolarradiation.Theadvantagesanddisadvantagesofeachtypearepresented.Maindirectionsfor
improvingtheefficiencyofconvertingsolarenergyintothermalandelectricityareoffered.Testing
photovoltaicthermalmoduleswithplanarandconcentratordesignarepresentedinthischapter.

Chapter5:Themodernagriculturalproduction,havingterritoriallydistributedstructure,mustbe
equippedwithadequatemeasuresandmeansofensuringofelectricalsafetyofworkwhichcanbedivided
intogroupsdependingonnatureofconsumersofanelectricalenergy,atypeofsystemsofpowersup-
ply,typeofelectricalinstallations,cost,etc.,andmustanswerthemainrequirement–therequirement
ofefficiency–tosalvationoflifeofpeopleandnormalizationofworkingconditionsandstayinthe
actionareaofelectricalinstallations.Inthischapteractionsforensuringelectricalsafetyofagricultural
productionfourgroupsofinnovativemethodsandtechnologiesofcreationofelectricalsafeworking
conditionshavebeenwellallocated.

Chapter6:Inthischapteranoriginalapproachtothemeasurementsinagro-ecologicmicrometeorol-
ogyissuggestedonthebasesofrenewablesolarpanelsforenergysupplytoinstrumentsattheremote
sitesandnewturbulentmodeloftheflowofthegases.Analyticaldynamicmodeloftheturbulentmulti-
componentflowinthethree-layerboundarysystemispresented.Thegeneralizedadvection-diffusion-
reactionequationisderivedforanarbitrarynumberofcomponentsintheflow.Themodelsofmass
andenergytransferwillbeaninstrumentalinsimulationruralelectrificationconceptsingeneralonthe
basesrenewablesources.
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Chapter7:Electriccurrentisthemainelectro-technologicalworkingtoolincropfarming:itcaniniti-
atetheplantgrowthanddevelopment,cansuppress,damageanddestroythem.Thestimulatingelectro-
technologyexamplemaybeelectricstimulationofligneousplantsgraftingsurvivalabilityandgrowth;
thesuppressinganddamagingcurrentinfluenceisvividlyillustratedbytheelectro-impulsesunflower
andtobaccoplantspre-harvestprocessing;thedemonstrativeexampleofplants’electricdestructionisthe
weedscontrolelectro-impulsetechnology.Theelectro-technologiesnaturewithkeypoints’statements
andtheissuepublications,theirtechnologicalandeconomicefficiencyareconsideredinthischapter.

Chapter8:Themethodsanddevicesofenergysavingregulationofoperatingmodesofirrigative
pumpingstationsbasedonprinciplesofpowerlosesreductioninpressurepipelinesarescientifically
substantiatedanddeveloped.Thewaysofprotectionof themainpowerequipmentandpipelinesof
pumpingstationsfromwaterhammerattransientsaredevelopedanddevicesfortheirimplementation
aredesignedinthischapter.

Chapter9:Withtheartificialcultivationofplantsrequirelampswithacertainspectrumofradia-
tion.Industryproducesspecialgasdischargelamp.LEDscancreatelightwithanyspectrumrangefrom
360to800nm.Theauthorsofthischaptergiveatechniqueformodelingthespectrumofluminaires
andcalculatingLEDlampsforplants.Thetestsofthedevelopedlampsforplantsindarkchambersare
providedinthischapter.AdescriptionofaresonantregulatedpowersupplysystemforLEDluminaires
isgivenaswell.

Chapter10:Thischapterisfocusedonsolarcogenerationsystemswithsiliconun-injunctionphotocells
andanoptimalcombinationofthevaluesofsolarradiationconcentrationratioandsolarcellscooling
intensitywithin the laminar flowof coolant.Theprinciplesofdesigning solar radiationconcentra-
torsandphotovoltaicpanelsareconsideredinthischapter.Afundamentallynewtechniquefortesting
linearphotovoltaicpanelswithasunconcentrationisproposed,inwhichtheabsolutetemperatureof
theradiatingsurfaceislogicallyintroducedandadifficultlydeterminedparameterisexcluded,which
takesintoaccountthetemperaturedistributionalongthesurfaceoftheabsorberfromthelocationof
thecoolingcoolant.

Chapter11:Dryingisthemostpower-consumingprocessofpost-harvestprocessing.Inthischapter,
methodsareviewedofhowtoheightenproductivityofgrain-dryingequipmentandtode-creaseenergy
consumptionoftheprocess.Saturationofairwithionsinthiscaseisconductedcyclically.Thisallows
usingreactionsofthebiologicalobject“caryopsis”onexternalimpactsinordertoheightentheefficiency
ofdrying.Parametersofthedryingagentarechangedbycontrollingtheelectricheater.Dependency
oftherateandenergyconsumptionofdryingonparametersofthedryingagentallowscontrollingthe
processbycontrol-lingtheelectricheater.Thechapterpresentsexperimentallyobtaineddependencies,
whichallowfordesigningalgorithmsofcontroloftheaforementionedtype.

Chapter12:Thischapterpresentsexpressmethodforestimatingthesolarenergypotentialatagiven
pointonthebasisofcombinationofthesolarradiationdailyprofileapplicationmethodunderabso-
lutelyclearskyandactinometricaldataoftheNASAelectronicbase.Forthespeedandconvenienceof
calculationsbasedontheproposedmethodology,itwasimplementedintheformofcomputerprogram.
Thischapteralsoanalyzestheinfluenceofspatialorientationonthemaximumelectricityproduction
duringthemonth,seasonandyearanditrevealsthattheuseofoptimalinclinationanglesforthespeci-
fiedperiodsoftimemakesitpossibletorealizetheexistingsolarpotentialoftheregionmoreatthe
samecapitalexpenditures.
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Chapter13:ImplementationofcompactoverheadlinesequippedwithFACTSdevices,including
phaseangleregulatorsettings(compactcontrolledOHL),appearstobeoneofthemosteffectiveways
ofpowergriddevelopment.Resultsofcomprehensiveresearchanddevelopmentinrelationto10–110
kVcompact controlledpower transmission lines togetherwith theoretical basis, substantiation, and
methodologicalapproachestotheirpracticalapplication,designexperiencearegiveninthischapter.

Chapter14:InthischapterI-VcharacteristicofilluminatedPVcellvarieswithtemperaturechanges
arewellinvestigated.Theeffectisexplainedaccordingtothesolidstatestheory.Thehighertemperature,
theloweropen-circuitvoltageandthehighershort-circuitcurrent.Thisbehaviorisexplainedonthe
basisofbandtheoryofthesolidstatephysics.Theincreasingtemperaturecausesanarrowingofthe
forbiddengapandashiftoftheFermienergyleveltowardthecenteroftheforbiddengap.Theseboth
effectsleadtoareductionofthepotentialbarrierinthebanddiagramoftheilluminatedPNjunction,
thustodecreaseofthephotovoltaicvoltage.

Chapter15:Fundamentalcharacteristicsofdistributedpowersystemsandusagepatternsofrenew-
ables insuchsystemsareconsideredin thischapter.Thechapterpresentsfulldescriptionofhybrid
power complex consisted of renewable power sources, converters, energy storages, heat, electricity
transmission,distributiondevices,controlledelectrical,heatconsumersandetc.Specialfeaturesofwind,
solarandhydropowerplantsoperationalstatesatself-balancedhybridpowercomplexesaregivenin
thischapter.Descriptionofcontrolledconsumer’scharacteristicsispresentedaswellascapabilityof
considerationofhybridcomplexbeingMicro-Gridundertheirinfluence.Thechapteralsoprescribes
examplesoftechnicalandeconomicalfeaturesofhybridpowercomplexesofdifferentstructure,their
futuredesignanddevelopment.

Chapter16:Thischapterdescribesthefeaturesoftheworkofwindreceivingdevicesintheinsufficient
powermodewhenthecurrentwindspeedisbelowtheconstructionvalueofthewindpowerplant.The
term“effectiveangle”isintroduced.Theimportanceofthisproblemisshownandtheamountoftime
intheinsufficientpowermodeforexamplewindpowerplantiscalculated.Themaincharacteristicsof
anelectricalgeneratorandawindreceivingdeviceareconsidered.Theimportanceofthemappingthe
characteristicsofthewindreceivingdeviceandtheelectricalgeneratorisshown.

Chapter17:Thischapterproposestheinterpretationoftheconceptof“powersupplysystemeffi-
ciency”andamathematicalmodelwhichfocusesonminimizationofelectricitysupplyexpenseswhile
observingthetimecriteria.Theresearchexaminestheconstituentsofthespecifiedtimecriteria,the
calculationsofpoweroutagetimeandthetimeofpowersupplyrestoration.Inaddition,thischapter
describestheconstituentsofimplementationtimeforatechnologicalconnectionofruralconsumersto
electricnetworksandthestatisticaldataonthetimeofinconsistencybetweenpowerqualityandregula-
toryrequirements.

Chapter18:Maintenanceofpowerequipmentsystemisbasedontheindustrystandardofaveraged
volumesofstandardmaintenanceandrepairofpowerequipment,frequencyanddurationofthepreven-
tivemeasures,thenomenclatureandconsumptionofmaterialsandsparepartstoperformoperations.
Oneofthemoreefficientusesofelectricalequipmentistoimproveitsmaintenancesystemthrough
thedevelopmentandimplementationofservicestrategiesfortheactualcondition.Thischapterproved
thenecessaryconditionsfortherealizationofelectricservicestrategyondefiningthemaindiagnostic
parameter.Theresultsofstudiesof thenewtechniquesdevelopmentfor improvingtheoperationof
electricalsystemsarewellpresented.
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Chapter19:Theresultsofcomparisonofparametersofaclassicalelectricpowersupplysystemwith
anelectricpowersupplysystemusingsingle-wirewave-guidelineswithhighfrequency,proposedby
N.Tesla100yearsago,arepresentedinthischapter.Thefutureworldenergymodelbasedondirect
solarenergyconversionandtranscontinentalterawattpowertransmissionwiththeuseofresonantwave-
guidetechnologydevelopedbyN.Teslaisproposed.Thetrendsofthefuturedevelopmentofelectric
engineeringandenergytechnologiesforagriculture,spaceexploration,solarenergy,hydrogenenergy
andelectrictransportbasedonresonantwave-guidemethodsofelectricpowertransmissionandap-
plicationaresuggested.

Chapter20:Inthischapterthethermaltreatmentisusedfordifferentgraincropsduringtheprocesses
ofdrying,disinfectionandpreparationtofeeding,etc.Thehighcostoftheprocessesiscausedbythe
costofenergyandtheenergy-outputratiooftheprocesses.Thedevelopmentoftheprocessingregimes
withtheuseofelectrictechnologiesingeneralandelectromagneticfieldsinparticularcanreducethe
costofthementionedprocesses.Theuseofthespecialprogramsgivesvastpossibilitiesforthedesign
ofsuchequipment.

Chapter21:Onenon-traditionaltypesofrenewableenergyvortexisenergy,whichisatechnology
ofusingswirlingflowsofcontinuousmedia(e.g.,liquidandgas)-forconvertingthemintoheatenergy,
work,temperatureandpressuregradientareinvestigatedinthischapter.Interestinthestudyofvortex
formationssupportedworldwideinovera longperiodof time-vortexstructuresaresystematically
identifiedinmanyofthephysicalprocesses.Inrecentyears,thestudyofvortexmotionsfactswere
discovered,whichservedasanincentivetonewaspectsofthestudyofthevortex.

Chapter22:Forthetransmissionofelectricenergyfromrenewableenergysourcesrequiresasystem
oftransmissionofelectricalenergy.ThemostwidespreadsystemofelectricpowertransmissionisAC
andDC.Thischapterpresentsthedescriptionofaresonantsystemofelectricpowertransmissionon
onewire.ThissystemconvertsACorDCvoltageandtransmitsitoverasinglewire.Attheendofa
transmissionlineisareverseConverterthatgeneratesthestandardvoltage.Thissystemoftransmission
ofelectricalenergycanbeappliedtolightingsystems.

Chapter23:InthischapterShaleGashasbeenconsideredasanunconventionalresourcetodatedue
toeconomicsandtechnicalchallengesencountered.Undercurrentcircumstances,shalegashasandis
receivingincreasingattentionasitisbeingquicklyknownasaviableenergyresource.Countrieswho
havebeenoutoftheenergygamesofarhaveanopportunitytobekeyplayersinthesameindustry.
Currentenhancementintechnologyandimprovedmethodsforfrackinghasproventhatrecoveringshale
gasisaviableandeconomicalsoundoptioninthiscentury.

Chapter24:Thereclamationofnewareasordistantlands,whichhavelimitedenergyandmaterial
resources,requirestheuseofenergysavingtechnologies,whichincludepresowingprocessingofseeds
inmagneticfieldareinvestigatedinthischapter.Theaimofthisresearchistorevealtheeffectwhich
magneticfieldhasonseeds,todetectthemosteffectiveconditiontoprocessseedsinmagneticfield
beforesowingandconstructiveparametersoftheequipment.
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TheeditorswouldliketosincerelythankthevaluablecontributionsofauthorsfromRussia,Turk-
menistan,Malaysia,Uzbekistan,Kazakhstan,Moldova,CzechRepublic,Australia,andUkraineforthis
bookchaptersproject.Theutmostsincerestthankgoestotherefereesofthisbookchapters.Thisbook
willbeveryusefulfortheglobalresearchscholarsintheresearchfieldsofrenewableenergy,energy
saving, energy efficiency, green energy, green building, green technology, globalwarming, climate
change,energyandpoweroptimization.It’llbeoneofthebreakthroughandpioneerresearchreference
fortheinternationalresearchersacrosstheplanet.
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