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(54) YCTPOWCTBO /1A MONYYEHUSA SHEPTUM U3 NEKTPUYECKOIO NONA ATMOC®EPbI

(57) Pedpepar:

M306peTeHne OTHOCUTCH K 3NEKTPOTEXHUKE U
npegHasHavyeHo gns 6ecnepeboiHoro obecneyeHus
3Heprven aBTOHOMHOMO  3MeKTPooGopyAOBaHUS,
HanpuMep  aBTOMAaTUYECKMX  METeOoCTaHUMin  unu
KOCMMYECKUX  30HAOB.  TexHM4Yeckuin  pesynbTar
n3obpeTeHus - 6ecnepeboiHoe nonyyeHme aHeprum 3
3reKTpUYecKoro nomns aTMocdepbl B HE0OXOAMMOM
Konm4yecTBe. YCTPOWCTBO OTNMYAETCA NErkocTbio,
OTCYTCTBMEM  MOABWXHbIX  AeTanen, MpocTOTOn
KOHCTPYKTUBHBIX ~ 3fIEMEHTOB U yaoGCTBOM WX
TPaHCMNOPTUPOBKU. YCTPOWCTBO COAEPXKUT 3MEKTpoabl,
HECYLLYI0 KOHCTPYKUMIO U MOHM3ATOPbl aTMOCHEPHOro
rasa. QnekTpoabl pasHeceHbl BAOMNb CUMOBLIX NUHWIA
anektpuyeckoro nons. OKpyxeHHble aTtMocdepoi

3MneKkTpoAbl PacronOXeHbl Ha HEeCyLlel KOHCTPYKUUW.
BHewHsAs  MOBEpPXHOCTb  STUX  3MEKTPoAoB
KOHCTPYKTUBHO  COBMeELleHa C  MOHW3aTopamu
aTtMocdepHoro rasa. HwxHui anekTpon sBnsieTcs
3aszemnutenem. Mexay anekTpogamu, pasHeCeHHbIMU
BOOSb CUMNOBbIX NNHWIA aTMocdepHoro
3MNeKTpUYeckoro rons, BKI4YeHa Harpyska. [pu
OTCYTCTBUM  KOHTaKTa YCTpOWCTBA C MMaHeTow
BHELLHSI  MOBEPXHOCTb  BCEX  OKPYXEHHbIX
aTtMocdepor 3MeKTPOAOB KOHCTPYKTMBHO COBMELLEHA
C MOHM3aTopamm aTtMocdepHOro rasa. TokoBeayLume
4YacTu YCTPOWCTBA, HaxoOsAWmMecs Noa HanpshKeEHUeEM,
3MNEKTPUYECKM N301MPOBaHbI oT HecylLuen
KOHCTPYKUUW. 2 nn.
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(54) DEVICE FOR ENERGY GENERATION FROM ELECTRIC FIELD OF ATMOSPHERE

(57) Abstract:

FIELD: electrical engineering.

SUBSTANCE: proposed device designed for
generating electrical energy of desired amount from
electric field of atmosphere and for no-break power
supply to off-line electrical equipment, such as
computerized weather stations and space probes, has
electrodes, bearing structure, and atmospheric gas
ionizers. Electrodes are spaced along electric field
lines of force. Electrodes surrounded by atmosphere
are disposed on bearing structure. Outer surface of
these electrodes is aligned with atmospheric gas
analyzers. Bottom electrode functions as grounding
conductor. Load is connected between electrodes
spaced along lines of force of atmospheric electric
field. In absence of contact between device and the
Earth external surface of all electrodes surrounded
by atmosphere is physically aligned with atmospheric
gas analyzers. Energized current-carrying parts of
device are electrically isolated from bearing surface.

EFFECT: reduced mass of device dispensing with
moving parts, simplified design and easy shipment of
its components.
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N306peTeHne OTHOCUTCA K ONeKTpOTeXHMKe W npegHasHadyeHo Ansa 6HecnepeboriHoro
obecnevyeHnst SHeprner aBTOHOMHOIO 3rekTpoobopyaoBaHMs, Hanpumep aBTOMaTU4eCKMX
MeTeocTaHUMer WM KOCMMYECKUX 30HAOB Ha 3emne u  ApyrMx nnaHetax, WUMerLmnx
aTMocdepHoe anekTpuyeckoe none.

3BeCTHbI TPYOHOCTM, CBA3aHHbIe ¢ 6ecnepeboriHbiM obecnedeHmeM aHeprmen aBTOHOMHOMO
anekTpoobopyaoBaHus. BHyTpeHHME UCTOYHUKM aHeprum (baTapen, akKymynaTopbl, TONNBHbIE
anemMeHTbl) TpebyoT Nepnoanyeckon 3amMeHbl, 3anpaBkv TONMNMBOM WNW nepes3apsgky, TO eCcTb
PYy4HOro KBannuunupoBaHHOrO o6CnyXmBaHUA. BHeLHMe UCTOYHMKM 3Heprun (Tekyllas Boaa,
BeTep, CONMHEeYHbI cBeT) TpebyT Ans MCNONb30BaHWUS MACCUBHBIX KpynNHOrabapuUTHbIX
COOpYXeHun, npeobpasoBaTtener ¢ NOABMKHBIMY YacTAMU U He BCceraa AO0CTYMHbI.

Ons peweHna npobnembl Hy>XeH NyCTb ManoMOLLHbIA, HO HadeXHbI B noboe Bpemsa U B
nobom mecte OGecnepebonHbIN  UCTOMHUK 3SHeprun. C  y4yeToM YCNoBWUIA  SKCNnyaTauuu
ABTOHOMHOIO 9nekTpoobopyaoBaHUA OH [OIMKEH OblTb NErknuMm, KOHCTPYKTMBHO MNPOCTbIM U
yOo6HbIM AN TpaHCNOPTUPOBKM Ha NoOble pacCTOSHUS.

M3BeCTHbI yCTpoMCcTBa ANA KOCBEHHOro MofyyYeHus aHeprumM ns atmocdepbl NocpeacTBOM
BOASHbIX KOnec, TypOuH n ApYyrux rmapodHepreTMYeckux YCTaHOBOK, a Takke ANs npsMoro
nony4yeHnst SHeprum M3 aTmocdepbl NOCPEACTBOM BETPSHbIX ABUratenen, TypOuH u gpyrux
BETPO3HEPreTUYECKNX YCTAHOBOK. B aTux ycTponcteax aHeprus atmocdepbl npeobpasyercs B
TennoTy, paboTy UnNun anNeKkTpnu4ecTso.

BecnepebonHocTb nogayn BbipabaTbiBaeMor C UX MOMOLLBIO 3Heprun obecneyvnTb Henb3s.
OHa 3aBMCUT OT COCTOSIHUA aTMOCMEpbI, KNMMMaTMYECKUX YCNOoBUIA 1 BpemMeHu roga. (Yanein I
OHepreTuka BYepa, cerogHsi, 3aBTpa. - Kuwmnnes: Kapta MongoBeHHcka, 1977. - 202 c., un., cTp.
44-64,).

3a npoToTUN NPUHAT MOMHUEOTBOA, KOTOPbIA NpegHasHayeH And HeuWTpanusauum sHeprum
aTMocdepHOro anekTpuyeckoro nons. MonHMeoTBoa COOEPXUT BEPTUKaNbHO OPUEHTUPOBAHHYIO
HECYLLYI0 KOHCTPYKLMIO, BO3BbILAKOLWYOCA Hag penbedoM MeCTHOCTU, U pasHeceHHble BAOMb
CUNOBbIX NIMHWIA NONS 3NeKTpoAbl, COeANHEHHbIEe Mexay coboin TOKOOTBOAOM. B BepxHen Touke
KOHCTPYKLMM YCTAHOBIIEH OKPY>XEHHbIA aTMocdepor 3reKkTpod - MOSIHUENPUEMHUK B Buae
MacCMBHOIO MeTannuyeckoro crtepxHs. OH MoxeT OblTb COBMELEH C MOHU3aTOpPOM
aTMocgepHoro rasa. HwkHun anekTpog dBnsieTca 3asemnutenem un  obecneuymBaet
3ANEKTPUYECKMI KOHTAKT YCTPOMCTBA C NOBEPXHOCTbI0 nnaHeTsl (B.B.BasytkuH u gp. TexHuka
BbICOKUX HanpsbkeHun. - M.: DHeproatomusgar, yyebHuk ons Bysos, 1986. - 464 c., wnn., cTp.
219-220). KOHCTpyKUMS MOSMHMEOTBOAA HE BKIOYaEeT MOSIe3HOW Harpysku. OHeprus MOSHUM
NpakTUYeCkn LEerMKOM pacxodyeTcs 3a ero npejenamm Ha HarpeB rpyHTa, OKpyXaroLero
3a3eMnuTernb, Harpes N NOHN3aLUuio aTMOCHEPHOro BO3ayxa.

MpusHakn npoToTUNa, coBnajawlwme C CywecTBEHHbIMU MpU3HaKaMn 3asBNgeMoro
nsobpeteHus, cnegytowme. MoOMHMEOTBOL COAEPXKWT 3SNEKTPOAbl, HECYLLYK KOHCTPYKUMIO U
MoHM3aTopbl aTMocdepHOro rasa. OnekTpodbl pasHeceHbl BOOMb  CUMOBbIX  FUHWKA
anekTpudeckoro nonsg. OKpyXeHHble aTMocdepor dMNeKTpPodbl pPacrnorioKeHbl Ha Hecylen
KOHCTPYKUMU. BHELWHAS nOBEepXHOCTb 3TUX 3MEKTPOOOB KOHCTPYKTUMBHO COBMeELLEHa C
NoHM3aTopamn atMocdepHOro rasa. HWxHUA anekTpos ABNAeTcs 3asemnurenem.

MpuynHbl, nNpenaTcTByOWME MONydeHUlo TpebyeMoro TexXHUYecKoro pesynbtata mno
npototuny, cnegywowue. MonHueoTBog obecneynBaeT MpoTekaHMe 4epes aTmocdepy
3ANEeKTPUYEeCKOro TokKa TONMbKO B (popme nepuoamyeckoro UCKpoBoro paspsga. Bpems
NPOXOXAEHNs 3TOro ToKa HenpeackasyemMo, a BennymHa criydariHa n He nogaaeTtcs peryrnmpoBke.
MonHvneoTBo4 He cogepXuT nonesHyl Harpysky. OH paccyuTaH Ha paboTy B aHomarnbHO
CUMbHOM 3MNEKTPUYECKOM TMofle U OCHOBHYI 4YacTb BpeMeHu 6ecnonesHo mnpocTamBaer.
MonHneoTBoa He paboTaeT B MecTax, rge OTCYTCTBYIOT rpo3oBble obnaka. MonHueoTBOA4 He
paboTaeT nNpu OTCYTCTBUM KOHTAKTa C MnaHeTon. TokoBegyLiue YacTu MOSITHMEOTBOAA HE UMEKOT
ANEKTPUYECKON N30NALUN OT HECYLLIEN KOHCTPYKLUN.

TexHndeckun pesynbtat - BecnepeboiHOe MonyvyeHne SHeprun n3 SneKTPUYEcKoro nons
aTMocdepbl B HEO6XOOUMOM KONUYECTBE U CO3haHune ANd 3TOW Lenn 3asBnsaemMoro yCTponcTBa.

YCTPONCTBO BbIFOAHO OTNUYAETCS NErkocTbio, OTCYTCTBUEM MOABWXKHBIX AeTaneun, NpocToTomn
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Heo6X0OUMbIX KOHCTPYKTUBHbBIX 3MeMeHTOB WM yaobcTBom ux TpaHcrnoptupoBkn. OHO Gonee
HagexXHo, YeM BCe M3BECTHbIE 4O CUX NOp YCTPONCTBA aBTOHOMHOIO 3HeprocHabXeHusl, BKoyas
BETPOBble reHepaTopbl U COMNHeYHble BaTapen, Tak Kak anekTpuyeckoe none atmocdepbl cnabo
3aBMCUT OT BPEMEHU rOAa, CyLLECTBYET KPYrfoCyTOYHO M AOCTYNHO B Nt06ON TOUKe NnaHeTb!.

TexHuyeckun pesynbTaT [OOCTUraeTcs cnegywowmm obpasom. Mexagy anekTtpogamu,
pasHeCceHHbIMWU BOOMb CUMOBbLIX NUHUA aTMOCHEPHOro 3MEeKTPUYECKOro Monsd, BKAYEHa
Harpyska. [lpn OTCYTCTBUM KOHTakTa YCTPOWCTBa C MMaHEeTOW BHELUHAS MOBEPXHOCTb BCeX
OKPYXXEHHbIX aTMoCcepor 3NeKTPOAOB  KOHCTPYKTMBHO COBMeELleHa C  MOHM3aTtopamu
aTMocdepHoro rasa. TokoBedylivMe 4acTu YCTPOWCTBA, HaxoAdLMecs MOoA HarpsiKeHuewm,
3ANEKTPUYECKM N30NUPOBaHbI OT HECYLLEN KOHCTPYKLMM.

CyuiecTBeHHble MpuU3HakM 3asBnaemMoro m3obpeTeHus cnegyowme. YCTPOMCTBO ANS
NOMyYEeHU 3HEPrUM U3 INEKTPUYECKOro Nnonst aTMocdepbl COAEPXKUT 3NeKTPoabl, pasHeceHble
BOOMb CUIOBbLIX MMHUIA 3NEKTPUYECKOrO MOMS, HWKHWA 3MeKTpod SIBMsSieTCd 3a3emnuTenem.
OneKTpoabl, OKPYXEHHble aTMOCKEepon, pasMeLleHbl Ha Hecyllen KOHCTpykuuu. VoHusaTopsl
aTMOCepHOro rasa KOHCTPYKTMBHO COBMELLEHbl C BHELIHEN MNOBEPXHOCTLIO OKPY>XEHHbIX
aTMOCepon aNeKTPOaOoB.

B oTnuume ot npoToTvna mexay pasHeceHHbIMU BAOSMb CUMOBLIX MINHWUIA 3NIEKTPUYECKOro nons
3aneKkTpogamMum BKMoYeHa Harpyska. [Mpu OTCyTCTBUM KOHTAKTa YCTPOMWCTBA C NMAHETOW BHELUHAS
NMOBEPXHOCTb BCEX 3reKTPOAOB KOHCTPYKTMBHO COBMELLEHa C MOoHU3aTopamMu aTMocdepHOro
rasa. Haxopgswmecs nopg HanpsbkeHWem TOKOBeAdyLUMe 4acTu YCTPOMCTBA 3NEeKTPUYECKU
N30MNnpoBaHbl OT HECYLLEN KOHCTPYKLMK.

Uem panbwe Apyr OT Apyra pasHeceHbl 9nekTpodbl, TeM Bbllle HanpsKeHHOCTb
3NEKTPUYECKOro Mong BO3Me MX MOBEPXHOCTU M Bonblue CKOPOCTb pacTekaHusi CBODOAHbIX
HocuTenen 3apsgoB B okpyxawweMm rase. OKpyxeHHble aTMocdepoi anekTpodbl BbIFOAHO
pasmellaTb B Hambonee yaaneHHbIX MO BepTMKanNu TOYKaxX HecCyllenh KOHCTpyKuun. PacTtekaHuio
HocuTenen 3apsgoB B aTMocdepe crnocobeTByeT cBOOOAHOE ABWXEHWE rasa y anekTpodoB U
OTCYTCTBUE BOKPYI YCTPOWCTBA APYrMX KOHLEHTPATOPOB HaMNPSKEHUSI.

Mpy HanNUuMM KOHTaKTa YCTPOWCTBA C MMaHETON HWKHUIN 3NeKTpoa ABNSETCA 3a3eMnutenem.
OT10 obecneunBaeT Manoe anekTpuyeckoe COMNPOTUBIIEHUE MPOXOXOEHU aTMOCHEepPHOro
ANEeKTpU4ecKoro Toka 4epe3 rpyHT. [lpy OTCYTCTBUM KOHTakTa YCTpPOWCTBA C MMaHeTown
co3aBaeMbli UM aTMOCMEPHbLIA 3NEKTPUYECKNA TOK MOXET MPOXOAMTb TONbLKO Yepes KaHan
rasoBoro paspsiga. B atom cnyyae Bce okpy>eHHble aTMOCHEepPO AneKTpoabl (Kak BEpXHUE, Tak U1
HWXHME) KOHCTPYKTMBHO COBMELLIAIOTCA C MOHM3aTopamMu aTtMmocdepHoro rasa. Takum obpasom,
obecneynBaetca BecnepeboiiHoe npeobpa3oBaHNE 3HEPrMN aTMOCKEPHOro 3SMNEKTPUYECKOro
nons B 3HEPruio rnpoTeKkarLlero Yepes Harpysky arneKkTpuyeckoro Toka. [lansHenwee nonesHoe
npeobpasoBaHne 3TOWN aHeprun B Tenno, paboTy Unu anNekTpUYecTBO OCyLLEeCTBNAETCH BbiIGOPOM
TMNa Harpysku (HarpeBaTernb, aNeKTpoABUraTenb Unu gpyroe anekrpoobopynosaHue).

BnusHue cywecTBeHHbIX NPU3HaKOB 3asBNSEMOro n3obpeteHms Ha nony4aemMblii TEXHUYECKUI
apcpekT crniegytowee. Hecywaa KOHCTpykuus obecneuvMBaeT MpaBUNbHYID OpUEHTaUUIo
YCTpPOWCTBA B aTMOC(PEpPHOM 3rfeKTpU4YecKoM Mone, CcoBnajalwollyld C HanpaBneHuem ero
cvnoBbIX NUHKUA. OHa yaoepuBaeT pasHeCeHHble BOOMNb CUMNOBLIX NMHUK NONSA anekTpodbl Ha
Heobxogumom Ansa paboTbl paccTosHMKM, obecrneynBaeT MexaHUYeCcKyro NPOYHOCTL YCTPOMCTBA U
obbeauHsaeT ero oTaernbHble YacTu B efuHoe Leroe. JnekTpoabl credyeT pasasuraTb Apyr oT
apyra Ha MakcMmanbHOe TeXHUYEeCKU BO3MOXHOe paccTtosiHue. [MponopumoHansbHO AucTaHuum
BO3pacTaeT HanpsXXeHHOCTb 3JreKTPUYECKoro Mons Ha WX BHELIHEW MOBEepPXHOCTWU, YTO
yBenuunBaeT MOABWXHOCTb HOCUTENnen 3apsfoB B OKpyXalllenh asnekTpodbl atMmocdepe u
obneryaet npoTekaHWe 4epes Hee IMNEKTPUYEeCcKoro Toka. BsaumMHO yaaneHHoe nonoxeHwe
3NEeKTPOOOB YCTPaHAET NPEensaTCTBUS CBOOOAHOMY OBWXKEHMIO MOTOKOB aTMOCEPHOro rasa.

Mpyn Hann4MM KOHTaKTa YCTPOWCTBA C NIaHETOW HWKHUIA 3NeKTpo SBMSEeTCHa 3a3eMnuTenem.
OTO camblii MPOCTON, OelleBbli WU HagexHbli cnocod obecnevnTb Manoe ConpoTUMBIIEHME
npoTekawLweMy uepes3 Hero B [IPYHT anekTpuuyeckomy ToKy. OKpyXeHHble aTtmocdepon
3NeKTpoabl YCTAHOBMEHblI Ha HECyLleh KOHCTPyKuuMuM. OTO obecneynmBaeT YCTOMYMBOCTb WX
NPOCTPaHCTBEHHOIO MOMOXEHUA BO BHELLIHEM aneKkTpuyeckom nore. MloHnsatopsl atMocqepHoro
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rasa KOHCTPYKTMBHO COBMELLEHbl C BHELWHeW MNOBEPXHOCTbIO OKPYXEeHHbIX aTtmocdepon
anektpogoB. 310 obecneyvMBaeT MOCTOSHHOE MPUCYTCTBME [OCTATOMHOIO KonmMyecTtsa

cBOOOAHbIX HOCUTEnen 3apsagoB B NpureralroweM K arekTpogam npocTpaHcTBe M cBobogHoe
ABWXKEeHMEe 39TUX 3apsaoB BAOMb CUMOBLIX NUMHWA 3nekTpuyeckoro nond. Takum obpasom,

obecneymBaeTCa 3NEeKTPUYECKUA KOHTAKT C MambiM COMpPOTUBMEHMEM Mexdy TBepabiMu

anekTpogamu n atmocdepHbiM rasoM. Cuna NpoxoasLero Yepes Tako KOHTaKT ToKa B LUMPOKUX
npegenax He 3aBUCUT OT HaMPSXKEHHOCTW BHELUHero 3MeKTpUYeckoro nons u onpegensetca

TONbKO MPOU3BOANTENBHOCTBIO MOHU3ATOPOB. OTO rapaHTupyet 6ecnepeboriHOCTb MonyyYeHus
3HEeprun, Hes3aBUCMMO OT BHeLHUX (aKTOpOB, CBOAUT K MWHMMYMY pacxod MOLLHOCTU Ha
nogdepXaHve KaHana HecamMOCTOATENbHOMO 3NEKTPUYECKOro paspsga 4vepes HerTpanbHyHo

aTMocdepy U MNpensaTcTByeT BO3HUMKHOBEHMIO BPOCKOB TOKa 4Yepes3 YCTPOWCTBO B YCIOBMSAX

rPO30BOM aKTUBHOCTM.

lNpn OTCYTCTBMM KOHTaKTa YCTPOWCTBA C MflaHETOM WOHM3AaTOpbl aTMocepHoro rasa
KOHCTPYKTUBHO COBMELLEHbl C BHELLUHENW MNOBEPXHOCTbID BCEX OKPYXEHHbIX aTtmocdepou
3NEKTPOOO0B, KaK BEPXHUX, TaK U HWKHUX. DTO €OMHCTBEHHO AOCTYMHbIA cnocob obecneunTb
npoTeKaHWe 9MeKTpUYEeCcKoro Toka yepe3 aTmocdepy no obe CTOpPOHbI pa3BEepHYTOro BAOSb
CUNOBbIX NIMHUK NOMS YCTPOUCTBA.

Harpyska BkntoveHa Mexay pasHeCeHHbIMW BAOMb CUIOBbIX MMHWMIA 3MNEKTPUYEeCKoro nons
anekTpogamun. OTuM obecneuymBaeTcs ee nocrnegoBaTenbHOe CcoeAuHeHue (BMecTe C
anekTpogamu) B LUenb npoxodswero 4epes aTtmocdepy TOKa HecamMOCTOATENbHOMo
anekTpudeckoro paspsga. NpovsBedeHve nageHUsa HanpsXXeHWs Ha Harpyske W BenuYuHbI
NpoxoasLlero Yepes Hee Toka onpefenseT NONe3Hy MOLLHOCTb, Nony4Yaemyl yCTPOMCTBOM U3
atMmocepHoro anekTpudeckoro nons. KoadduumeHT nonesHoro [encTBus yCTponcTBa
onpegensetcsa 6anaHcoM Mexay COMPOTUBMEHWEM Harpys3kM U nepexofHbiM CONpOTUBIEHNEM
3NEKTPOOO0B C OKpPYXatloLMM NPOCTPAHCTBOM (MPOU3BOAMTENBHOCTLIO MOHM3ATOPOB). Yem Huxke
nepexoaHoe ConpoTUBREHME aNeKkTpPoaoB, TeM BonbLluas JoNa SHeprun BolAenaeTca B Harpyske.

M3onauma TokoBedyLMX 4YacTen YCTPOWCTBA OT HeCyLlen KOHCTpyKuun obecneumBaeT
ONTUManbLHOE pacrofioXeHWe CUIoBbIX FUHUW  3MEeKTPUYECKOro Mofs B OKPYXKaloLlem
NPOCTPaHCTBE U NO3BONSAET NPedoTBpaTUTL NPOTEeKaHWe 3NEKTPUYECKOro Toka no npoBOASALLNM
YacTaM YCTPOMCTBA, HE MMEIOLLMM OTHOLLEHUS K €ro 3MEeKTPUYECKON CXeME.

BecnepeboliHOCTb cHabXeHus1 aHepruen obecnedunBaeTcsa 3a CHET TOro, UTO SfeKTpuyeckoe
none atmocdepbl HE 3aBUCUT OT BpPEeMEHW rofa, CyLWeCTBYET KpyrnocyTo4yHO B nobyto norody,
AOCTYNHO B ntobol Touke Tponocdepbl. ATOT SHEPreTUYeckuii pecypc atmocdepbl NOCTOSHHO
noanuUTLIBAETCA BCEM MOLLHOCTLIO MNMIaHETApHOrO MexaHu3Ma pasfeneHust 3NeKTPUYecKmx
3aps40B.

HapexHocTb cHabxeHust aHepruen obecnednBaeTca NPOCTOTOM YCTPOWCTBA, OTCYTCTBUEM B
€ro BaXXHEWLLNX drneMeHTax NoaBWXKHbIX geTanen. NonyyeHne aHeprun 13 aNeKTpUYecKoro nong
aTMocdpepbl He TpebyeT KpymnHbIX COOpPYXeHWn (NNOoTUH, BGaweH G0NbLUOK BbICOTbI) N CROXHbIX
TexHororu4yeckmx npuemos. OBCRYXMBaHUA Takoro YCTPOWCTBA 3HAYUTENbHO Mnpolie, Yem B
aHanorax.

lMpocToTa KOHCTPYKUMM 3NEeMEHTOB YCTPOMCTBA ANSA NOMNy4YeHUs SHEPTUU U3 SNEKTPUYECKOro
nons artmocdepbl BbiITeKaeT U3 TOro, YTO OHO COAEPXKUT TOMbKO CTaHAapTHble
aneKkTpoTexHN4Yeckue y3nbl 6€3 NoaBMXKHbLIX AeTanen, He TpebyloLme HaCTPONKN, perynimpoBku 1
perynspHoro TeXHNYECKoro obcnyxmeBanusg. [letanm yCTpoucTBa U 4acTu HECyLLen KOHCTPYKLMM
He TpeOlytoT TWaTeNbHOro N3roTOBMNEHNS.

JlerkocTb TpaHCNOPTMPOBKM YCTpPOMCTBA AOCTUraeTcs TeM, YTO OHO W3roTaBnMBaeTCs C
MWHUMarbHbIM 3anacoM MNPOYHOCTM, TaK Kak He MCMbITbiBaeT AWMHAMUYECKUMX Harpysok W,
crnegoBaTenbHO, OIS ero NU3roToBrneHus He TpebytoTCa MacCUMBHbIE, KpyNHorabapuTHbIE Y3Mbl 1
aetanu. YCTPONCTBO BbINOMHAETCSA CKNagHbIM Unun pasbopHbIM.

Ha dwur.1 npeactasneH obwmii Bug yCTponcTea ANg MOfyYeHUs 3HEprum u3 aneKkTpuyeckoro
nons atMocdepbl MpU OTCYTCTBUM KOHTAKTa C NiaHeTow.

YCTPOWCTBO COAEPXKUT BEPTUKANIbHO OPUMEHTUPOBAHHYHO HECYLLYIO KOHCTPYKUUIO, Hanpumep
aspoctaT, 1, anekTpoabl 2, 3, noHm3aTopbl Bo3gyxa 4 u 5, nsonstopbl 6 n 7, kabenn 8 n 9,
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npeobpasoartent HanpsbkeHus 10 M Harpysky, Hanpumep pagmos3oHn, 11. B okpyxarowem
aspocTaT MPOCTPaHCTBE MPOXOOAT CWUMOBbIE NMHUMU aTMOCEepPHOro anektTpudeckoro nons E.
OneKTpoabl, KOHCTPYKTUBHO COBMELLEHHbIE C MOHM3aTOpaMn BO3AyXa, KpenaT Ha usonsaropax.
AapocTaT yaepXuBaeT 3nekTpodbl Ha AOCTAaTOYHOM pacCTOsiHUWM Apyr OT Apyra, a kabenu
COoefuHAIT MX ¢ npeobpasoBatenem HanpsxeHus. [NpeobpasoBaTenb HaNpPsKeHUA CBSA3aH C
MONEe3HON Harpy3Kom aNeKTpU4eckn n 06beAMHEH OBLLMM KOPYCOM.

YcTporicTtBo paboTaeT criegyrowmm obpasom. Nocrne BKNIOYEHUs1 yCTpoMCcTBa MoHM3aTopbl 4, 5
HacbILLalT BO34YX, OKpyXalowmin anektpoabl 2, 3, cBoboaHbIMM HocuTenamu 3apsgoB. OHu
Ha4yMHalT Apend Yepes HenTpanbHbIM BO34yX, ABUrasiCb BAOMb CUIOBLIX NIMHUIA aTMOCcdepHOro
anekTpudeckoro nonst E, 4ononHMTENBHO YCUMEHHOMO pa3HECEHHbIM MONTOXKEHUEM 3NEKTPOLOB
Ha aspocTaTte 1. YTeuyka HocuTenen 3apsifa C 9NeKTpoA0B KOMMNEHCMPYETCS NOCTOsIHHOW paboTon
noHmsatopoB. 1o kaHanaMm HecamMOCTOATENbHOro rasoBoro paspsga 12 u 13 oT 3anekTpoaos
yepes3 aTMocdepy MaeT NOCTOAHHbIN 3NEKTPUYECKUI TOK. Mexay pasHeceHHbIMU dfeKkTpogamu
nosiBnsieTcd pasHocTb noteHumanoB. OHM coxpaHsoT ee bnarogaps nsonstopam 6 u 7. MNocne
NnosiBNieHns Ha anekTtpogax paboyen pasHuubl noTeHumanoB ( =5 «kB) Bkmwovaetca
npeobpasoBatenb HanpskeHnss 10. ATMOCHEPHBIN ANEKTPUYECKUIA TOK 3aMblkaeTcs Yepes Hero
no kabenam 8 u 9. MNpeobpasoBatenb TpaHCHOPMUPYET BXOLHON TOK BbICOKOrO HampsiKeHUs B
NMOCTOSIHHOE BbIXOAHOE HanpshkeHue, nuTalwee nonesHylo Harpysky 11. Tlpouecc
npoaormkaeTcs, Noka cywecTByeT aTMOCEepHOe 3MNeKTpudeckoe nore U encTByoT MOHN3aTopPbI
3NEeKTpoaoB.

OnpenensoT aNeKkTPUYECcKyo MOLLHOCTb, Heobxoaumyo Ans aBToHOMHoro 6ecnepeboiiHoro
nNUTaHWs NOne3Hon Harpy3ku. Hanpumep, ons paboTbl annapaTypbl COBPEMEHHOIO pagMo3oHaa,
noaseLnBaeMoro K aspocTtaTy, OOCTaTOYHO MOCTOSHHOW 3nekTpudeckon mowHoctn 10 BrT.
OnpegensaoT npedenbHy0  SMNEeKTPUYECKYHd MOLLHOCTb, HeobXxoauMmyl Ans nuTaHus
BCMOMOraTerbHbIX YCTPOWCTB M MOHU3ATOpPOB Bo3ayxa. Hanpumep, B konmyectse He 6onee 150%
OT BenuYUHbI nonesHomn, 1o ectb 15 BT. C y4yeTOM ycnosui aKcnnyatauum TOKOMPUEMHUKOB
onpenenslT NpeaenbHy0 pasHOCTb MOTEHUUANoB MeXay OTKPbITbIMU TOKOBEAYLLMMMU YacTsamu
ycTaHoBkW. Hanpumep, pekomeHayetcsa He 6onee 10 kB, a peanbHo BbiGMpatoT 5 KB. BeluncnsioT
MaKCUMarbHbIA TOK B pa3psgHOM kaHane. B aaHHom cny4vae He 6onee (10 BT+15 BT)/5 kB=5 MA.
OTO 3HayeHMe 3ajaeT MNpPOM3BOAUTENBHOCTb WMOHM3ATOPOB, KOHCTPYKTUBHO COBMELLEHHbIX C
anektpogamu. OnpeaensitoT NAOTHOCTb BEPTUKANbHOrO TOKa MPOBOAMMOCTU U HAMPSPKEHHOCTb
nong B Tponocgepe Ha pac4eTHOW BbiCOTe noneTta. Hanpumep, Tok npoBoamMMocTu He 6onee 1,5

M|<A/M2, HaNpPsSXXEeHHOCTb anekTpudeckoro nonsa 2,2-3,5 B/M. PaccunTbiBaloT paccTtosHMe Mexay
anekTpogamu, ux ¢QopMy K KOHCTpyKuuMio, obecneumBawowme 3PPHeKTUBHOE pacTekaHune
co3jaBaeMbIX MOHM3aTOpaMn HocuTenen 3apsga B atMmocdepe. Hanpumep, pacctosHue 50 M,
chopMa NpreMHbIX 3MeKTPOAOB - Lap, NMoLaab kaxaoro He MeHee 0,5 M2, KpenaT Ha aspocTaTe
U cucTemMe MOABECKM 3MNEeKTpodbl C M30nATopaMu, nNpoknaabiBalT kabenu, MOHTUPYHOT B
KOHTelriHepe ¢ annapaTypoy CMNoBon npeobpasoBaTenb HaMpPsXKeHUs.

Ha cpur. 2, npeacrasneH obwuin Bug yCTporUCTBa ANS NOMy4YeHUst 3HEpPrun U3 areKTpuyecKoro
nons atMocepbl NpU KOHTaKTe YCTPOMUCTBA C NNaHeToun.

YCTPOUCTBO COOEpPXUT anektpod 1, WOHM3aTop Bo3gyxa 2, M30NaTOop 3, HecyLyto
KOHCTpYKLMIO (CTOWKy) 4, kabenb 5, npeobpasoBatenb HanpsikeHus 6, 3a3emnieHue 7,
COeOVHUTENbHbLIN Kabenb 8 M nonesHyl Harpysky (MeTeocTaHuuio) 9. B  okpyxatowem
NPOCTPaHCTBE MPOXOAAT K MOBEPXHOCTU FPYHTa CUIOBbIE NIMHUM aTMOCHEPHOrO 3MNEKTPUYECKOro
nons E. Onektpod, KOHCTPYKTMBHO COBMELLEHHbI C MOHM3ATOPOM BO3Ayxa, KpenaT Ha
nsonatope. CTorika yaepXuBaeT 3MeKkTpos Ha OCTaTOYHOWN BbICOTE, a kabenb coeaunHsieT ero ¢
npeobpasoBatenemMm HanpshkeHus. [peobpasoBaTenb HaMNpsPKEHUS SMEKTPUYECKN CBSI3aH C
FPYHTOM 4Yepes 3a3eMrieHne 1 C NoNe3HON Harpy3kon Yepes coeanHUTENbHbIN Kabernb.

YcTponcTeo paboTaeT criegyowmm obpasom:

lMocne BKIOYEHUS YCTPOMCTBA MOHM3ATOP 2 HacblWwaeT BO3QyX, OKpyxatowwuin anektpod 1,
cBOOOOHBIMU HOcuTENaAMU 3apsigoB. OHM HauMHaOT Aperdd 4depe3 HelTpanbHbI BO3AyX,
OBUrasicb BOOMNb CUSOBbIX JIMHUA aTMOCKEpHOro anekTpuyeckoro nons E, gononHutensHo
YCUMEHHOro BO3BbLILEHHBLIM MONOXEHWEM 9MeKTpoada Ha cTorke 4. YTeuka HocuTenen 3apsiga c
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NPUEMHOrO 3reKTpoAa KOMMEHCUpPYeTCs MOCTOSIHHOW paboTori MoHu3atopa. [lo kaHany
HecamMoCTOATENbBHOMo razoBoro paspsga 10 oT anekTpoda yYepes aTMocdepy UaeT NOCTOAHHbIN
SNEKTPUYECKMI TOK. JnekTpod npuobpeTaeT SMEeKTPUYECKUn MNoTeHUMan OTHOCUTENbHO
NMOBEPXHOCTU FPYHTa U COXpaHsieT ero brnarogaps nsonatopy 3. Nocne nosiBNeHMs Ha anekTpoae
paboyero noteHyuana (=25 kB) BkntoyaeTcs npeobpasoBaTensb HanpskeHUss 6. ATMOCHEpPHbI
3NEKTPUYECKMIA TOK 3aMblkaeTcs Yepe3 Hero no kabento 5 Ha 3asemneHue 7. MNpeobpa3oBaTenb
TpaHcdhopMMpyeT BXOAHOW TOK BbICOKOrO HarnpshKeHUs1 B MOCTOSIHHOE BbLIXOQHOE HanpshkeHue 27
B, nocTtynarollee vyepes coegmMHUTENbHbIN Kabenb 8 ana nutaHnsa nonesHom Harpy3kn 9. MNpouecc
npoaormkaeTcsl, Noka CyLLeCTBYeT aTtMocepHoe 3neKTpuMyecKkoe rnone u AerWCTBYeT MOHM3aTop
anekTpoaa.

OnpenensoT aMNeKkTPUYECcKyo MOLLHOCTb, HeobxooumMyo Onsi aBTOHOMHoro 6ecnepeboliHoro
nUTaHMa nonesHon Harpysku. Hanpumep, ana paboTbl COBPEMEHHOW aBTOMaTUYECKOW
METEOCTaHLUMN JOCTAaTOYHO MOCTOSIHHOW anekTpuyeckor mowHoctn 100 BT nmpy HOMUHaNbHOM
HanpsbkeHun 27 B. OnpepensitoT npegenbHy 3MNeKTPUYEeCcKyd MOLLHOCTb, Heobxogumyo ang
NUTaHWSA BCMOMOraTeribHbIX YCTPONUCTB M MOHM3ATOPOB Bo3gyxa. Hanpumep, B konvyectse He
6onee 50% ot nonesHoi, To ectb 50 BT. U3 knumatmMyeckux ycnosuin u ocobeHHoCTew
KOHCTPYKLMM TOKOMPUEMHMKA OMpeaensioT npefenibHyl0 pasHOCTb MNOTEHUManoB Mexay
OTKPbITbIMX TOKOBEAYLLMMU YacTsaMn ycTaHOBKWU. Hanpumep, pekomeHayeTtcs He 6onee 30 kB, a
peanbHO BhbIbupatoT 25 kB. BblumMcnsaoT mMakcumarnbHbIi TOK B pa3psiAHOM kaHane. B gaHHom
cnyyae He 6onee (100 BT+50 BT)/25 kB=6 MA. 3T0 3HayeHue 3agaeT NpoOU3BOAUTENBHOCTb
NOHM3aTopa, KOHCTPYKTMBHO COBMELLEHHOr0 C 3nekTpogom. MsmepsioT mnm HaxogsaT no
Tabnuuam SneKTpUYECKyrd akTMBHOCTb aTtmocdepbl  (NNOTHOCTb  BepTMKANbHOMO  ToKa
NPOBOANMOCTU U HaMpPsHKEHHOCTb NOSNS) B AaHHOW MECTHOCTU. Hanpumep, TOK NpoBOAMMOCTU He
6onee 0,1 MKA/M?, HanpshkeHHOCTb anekTpuyeckoro nonst 110-250 B/M. PaccuuTbiBatloT BbICOTY
nogbemMa oanektpoga Haa penbeoM MecTHoCTW, ero dopmy U paboyyld MOBEPXHOCTb,
JoctaTouHble Ans 9hdeKTMBHOIO pacTekaHnsa co3gaBaemMblX MOHU3AaTOPOM HOCUTENen 3apsaaa B
npusemHoun atmocdepe. Hanpumep, Beicota He meHee 10 M, chopma - Wwap, nnowanb He MeHee 1
M2. Tpn pacyeTax yuuTbIBAIOT CKOPOCTb BETPa, Harmume Apyrx KOHLEHTPATOPOB HaMpshKeHUs,
reofiormyeckoe CTpOEeHUE rpyHTa U Npoymne 3Hauumble hakTopbl. YCTaHaBNMBaKT HEO6XoOUMON
BbICOTbl CTOWKY C 9MeKTpoAOM Ha MW30MATope, OpraHusyloT 3a3eMiieHne, MOHTUPYIOT
BCrOMoOraTternbHoe 3NeKTpoobopyaoBaHne 1 CUNoBoKn NpeobpasoBaTenb HaNPSKEHUS.

Takum obpasom, obecneumBaeTcsi 6GecnepeboliHoe cHabXeHne 3Heprmer aBTOHOMHOIO
anekTpoobopygoBaHMs 3a CYET [OapoBOW CWibl aTMOCKEPHOro SMNEKTPUYECKOro Mons.
YCTPONCTBO BbLIFOAHO OTNMYAETCHA OTCYTCTBMEM MOABWXHbLIX AeTanein, NpocTOTON HeOBXOANMBIX
KOHCTPYKTUBHbIX 3JIEMEHTOB W NErKOCTbIO MX TpaHcnopTupoBki. OHO Bonee HagexHo, YeM Bce
M3BECTHblE OO CMX MOpP YCTPOWCTBA aBTOHOMHOIO 3SHEProcHabXeHusl, BKI4Yasi BETPOBLIE
reHepaTopbl 1 conHeuvHble 6aTapen, Tak Kak anekTpuyeckoe nosne atmocdepsbl crnabo 3aBncuT ot
BPEMEHM rofa, CyLLecTByEeT KPYrfIOCYyTOYHO M LOCTYMHO B Nto6OM TOUKe 3€MHOrO Lwapa.

dopmyna nsobpeteHus

YCTPOWCTBO Ansi MOMyYeHUs1 SHEepPrum n3 anekTpuYeckoro nons aTtMocdepbl, BKMYatllee
3NeKTpodbl, Pas3HEeCeHHble BOONb CUIOBbLIX TNUHWUIA MOMS, HWKHUA U3 KOTOPbIX SIBNSIETCS
3a3eMNMTeNEM, HECYLLyH KOHCTPYKLMIO C  OKPYXXEHHbIMM aTmocdepoii  anekTpogamu,
NOHM3aTOPbl aTMOCKEePHOro rasa, KOHCTPYKTUBHO COBMELLEHHbIE C BHELLUHE NOBEPXHOCTbIO 3TUX
9NeKTPOAOoB, OTNMYaloWEeecs TeM, YTO MexXay pasHEeCEeHHbIMW BAOMb CWUMOBbLIX NMHWUIA Nons
aNeKTpo4amMu BKIHOYEeHa Harpyska, npu OTCYTCTBMM KOHTaKTa YCTPOWCTBA C MiaHEeTol BHELUHNAS
MOBEPXHOCTb BCEX OKPYXXEHHbIX aTMoC(eport 3NEKTPOAOB KOHCTPYKTMBHO COBMELLEHA C
noHm3aTopamy aTtMOCHEPHOro rasa, TOKOBedyLMe YacTu YCTPOWCTBA, Haxogsdwmecs nosg
HanpsXeHNeM, aNeKTPUYECKN N30NMPOBaHbI OT HECYLLLEV KOHCTPYKLUN.
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