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[1Buratenb BHYTPEHHETO
CropaHus






UcTopua cospgaHua gBurarenemn
BHYTPEHHEero cropaHus

B 1799 roay dpaHuy3sckun nHxeHep ®unmnn JieboH
OTKPbIST CBETUNBHBLIX ra3d. B 1799 roay oH nony4yunn
NaTEeHT Ha UCMOSIb30BaHME N CNOCOoD MoslyYyeHns
CBETUNbLHOrO rasa nNyTemM Cyxom neperoHkn ApeBeCUHbI
nnn yrns. 9To OTKPbITUE UMESIO OrPOMHOE 3HaYeHME
npexne BCero Ang pasBuUTus TEXHUKN OCBELLEHUS.
Ou4eHb ckopo BO PpaHumMK, a NOTOM U B OPYrMx cTpaHax
EBponbI ra3oBble Namrbl CTanu yCcrneLwHo KOHKYpupoBaTth
C goporocrtoswmnmm ceedamn. OgHako CBETUIbHbIN ras
roanncs He TONbKO AN OCBELLEHUS.




[laTeHT Ha KOHCTPYKUUIO ra3oBOro
aBurartens.

B 1801 roay J1eboH B3sn naTteHT Ha KOHCTPYKLMIO ra30BOro ABuUraTtersisi.
[MpnHUMN OENCTBUA 3TON MaLUMHbl OCHOBLIBArICA Ha N3BECTHOM
CBOMCTBE OTKPbITOrO MM rasa: ero CMecb C BO3yXOM B3pblBanacb
npu BocnraMeHeHnn ¢ BblgeneHnem 0onbLIOro KonmyecTBea
TennoTbl. [1poayKTbl rOpeHUs CTPEMUTESTBHO PaCLLUNPASIUCD,
OKasblBad CUNbHOE AaBreHne Ha oKkpyxatowyto cpeay. Cosnas
COOTBETCTBYHLLME YCIOBUS, MOXHO UCMOSIb30BaTh BblAEMNSAIOLLYHOCS
9HEpPruio B HTepecax YenoBeka. B asuratene JleboHa Obinn
NpeaycMOTpPEHbI ABa KOMNpeccopa u kamepa cmelwleHns. OauH
KOMnpeccop AOmKeH Obln HakaunBaTb B Kamepy cxkaTblii BO3ayX, a
OpYyron - cXaTtbl CBETUNMbHBLIW ra3 N3 razoreHeparopa.
[@30BO3ayLLUHAsA CMECb NOCTymnana noTtoMm B padbounm umnuHap, rae
BocnnamMmeHanach. [1Burarenb Obln ABOMHOIO AENUCTBUS, TO €CTb
nornepemMeHHO AencTBoBaBLUME paboyme kKamepbl HaxoaMINCh Mo
0be cTopoHbI nopliH4. o cylwecTsy, JIeOOH BblHALIMBAS MbICb O
Apurartene BHyTpeHHero cropaHus, ogHako B 1804 rogy oH noruob, He
yCreB BOMIOTUTb B XXU3Hb CBOE N306peTeHne.



XXaH 9TbeH JleHyap

B nocneaytouime rogbl HECKOMBbKO n3obpeTtarterien n3 pasHblX CTpaH
NblTanucb co3gatb paboTocnocobHbIN ABUraTesib Ha CBETUTBHOM
ra3e. OLI,HaKO BCE 3TW MNOMbITKN HE NPUBESIN K NOABJIEHNIO HA PbIHKE
aBuraterien, KotTopble Mornm Obl yCnewHO KOHKYpMpOoBaTh C NapoBOW
MaLunHon. YecTtb CO34aHNA KOMMeEPYECKN yCnewHoro AsBuraTtern4
BHYTPEHHENO CropaHuns NpUHaanexXnT 6enbrmmckoMy NHXEHEPY
Xany d1tbeny Jlenyapy. PaboTtasi Ha ranbBaHM4YeCKOM 3aBOfe, J'IeHyap
I'IpI/ILIJéJ'I K MbICJT, YTO TOMJIMBOBO3A4YLLUHYIO CMECb B NA30BOM
apurarterie MOXXHO BOCIJ1aMeHATb C NMOMOLLBbHO SJ'IeKTpI/I‘-IeCKOI7I
UCKpPbI, U peLns nocTponTb ABUratesib Ha OCHOBE 3TOU naeu.

JleHyap He cpasy gobuncs ycnexa. [locne Toro kak yganocb
N3roTOBUTb BCE AeTanu n cobpartb MallnHy, OHa npopaboTana
COBCEM HEMHOIO U OCTaHOBUIACb, TaK KakK 13-3a Harpesa NopLUeHb
pacLwmpuncs 1 3aknmHun B umunmuape. JleHyap ycoBepLueHCcTBOBarl
CBOUW ABuUrartesib, NpoaymMas CUCTEMY BOASHOIO OXnaXXaeHus.
OpgHako BTOpas nonbiTKa 3anycka Takke 3akoH4Yunacb Heyaadem nus-
3a NNOxoro xo4a NopLiHSA. JlIeHyap OOMOSTHUM CBOK KOHCTPYKLUKUIO
cuctemMoun cmasku. TornbKo Torga apuraTtens Hadan paboTarh.



ABryct OTTO

B 1864 rogy 6bino BbinyLieHo yxe donee 300 Takux asurateneii pasHon MOLLHOCTM.
Pasborates, JleHyap nepecTan pabotaTb Haj yCOBEpPLUEHCTBOBaHNEM CBOEVA
MaLUMHbI, U 3TO Npegonpenenuno eé cyabby- oHa bbina BblTECHEHA C pblHKa 6oree
COBEpPLUEHHbLIM ABuUraterniemM, Co3gaHHbIM HeMeukuM nsobpetarenem Asryctom OTTO.

B 1864 rogy TOT nony4unn nateHT Ha CBOK MOLENb ra3oBoro AsuraTtenid U B TOM Xe roay
3aKnymn gorosop ¢ 6oratbiM MHXEHepPOM JlaHreHOM NS aKcnnyaTtaumm 3Toro
n3obpeteHus. Beckope 6bina cosgana pupma "OT1To M Komnanua".

Ha nepsbin B3rnaa, asuratens OTTO Npeactasndan cobon war Hasag rno CpaBHEHUIO C
asuratenem JleHyapa. UunuHgp 6bin BepTukanbHbIM. Bpallaembin Ban nomewiancsd
Hag umMnuHapom cboky. Boonb ocu nopLuHs K HeMy Obina npukpenneHa penka,
cBsi3aHHasa ¢ Banom. [lsuratens paboTtan cneayowmm obpasom. Bpallatowmimncs san
nogHnumMan nopweHb Ha 1/10 BbICOTbI UMNNHAPA, B pe3ynbraTe Yero nog nopLuHeEM
06pa30BLIBaNoCh pa3psi’>KEHHOE NMPOCTPAHCTBO M NPOUCXOAMIIO BCacbiBAHNE CMECU
BO34yxa M rasa. 3ateM cMmecb BocrnniameHsanacek. Hn OTT0o, HK JlaHreH He Brnagenu
OOCTaTOYHbIMW 3HAHNSIMKM B 00NACTU 3MNEKTPOTEXHMKN U OTKa3anucb oT
arIeKTpmnYecKoro 3axuraHus. BocnnameHeHne oHM oCyLeCTBAANN OTKPbITbIM
nnameHem vepes Tpybky. [Npu B3pbiBE AaBreHne nog nopLiHeM Bo3pacTano
npumMepHoO o 4 atMm. [og AencTBUEM 3TOro AaBfEHUS NOpLUEHb NOAHUMANCS, OObEM
rasa ysenuymsarncs n gasneHue nagano. [pu nogbéme nopLlHa cneumanbHbIn
MeXaHW3M OTCOeaNHAN peurky oT Bana. [NopleHb cHavyana nog gaBreHneMm rasa, a
NOTOM MO MHEPLUMN NoAHMMArCA OO0 TeEX Nop, NoKa rnog HUM He co3aaBasriocb
paspsxxeHue. Takum obpasom, 3HEPrns CropeBLLEro ToNMMBa Ucnonb3oBanach B
asuratene ¢ MakcumarbHOW MNOSIHOTOW. B aToM 3akntoyanach rnasHasi opurmHanbHas
Haxoaka OTTo. Pabo4ynin xoa NOPLUHS BHU3 Ha4YMHaNcAa nog AenucTBnem
aTMocdepHOro AaBrieHNS, 1 MOCsie TOro, Kak AaBrfieHMe B UMnnHape gocturano
aTMOCEepPHOro, OTKpbIBASiCS BbIMYCKHOW BEHTUSb, U MOPLUEHb CBOEN MACCOW
BbITECHAN OTpaboTaHHble rasbl. 113-3a bonee NosIHOro paclumMpeHnsa NpPoayKToB
cropanus Kl atoro asuratens Obin 3HaumMTenbHoO Bbilwe, Yem Kl asuratens
Ilenyapa n gocturan 15%, 1o ectb npesocxogun KL cambix nyywmx napoBbIX
MaLUMH TOro BPEMEHMN.



[Mockonbky asuratenu OTTO ObIIN NOYTU B MATb Pa3 3KOHOMUYHEE ABuUraTernen
Jlenyapa, oHU cpa3sy cTanu nonb3oBaTbCs 6onbLLIMM cnpocom. B
nocrneaywLwme rogbl nx 66110 BbINYLEHO OKOSO NATU ThicAY WTYK. OTTO
YyNopHO paboTan Hag yCoBEPLLUEHCTBOBAHMEM UX KOHCTPYKUUK. Beckope
3ybuaTyto penky 3ameHuna KpMBOLIMMNHO-WLATYHHas nepegadya. Ho camoe
CyLLEeCTBEHHOE 13 ero n3obpeteHumn dbino caenaHo B 1877 roay, koraa OTTO
B351/1 NaTEHT HA HOBbLIN ABUraTenb C YETbIPEXTAKTHBLIM LIMKIOM. OTOT LIUKIT
No cen AeHb NEXUT B 0OCHOBE paboTbl OOMbLUNHCTBA ra3oBbiX 1 OEH3NHOBbIX
asuratenen. B cneagyouwem rogy HoBble ABUratenu yxke 6binu 3anyLweHbl B
NPOW3BOACTRBO.

YeTbIPEXTAKTHLIN LUMKIT BbIN caMbIiM DOSbLLIMM TEXHUYECKUM OOCTMXKEHUEM
OT170. HO BCKOpE OBHaApPYKMIMOCh, YTO 3a HECKONBLKO NET A0 ero
N306peTeHNst TOMHO TaKoW e NpUHUKMN paboTbl ABuratens obin onucax
cppaHuy3ckum nHxeHepom bo ge Powem. 'pynna dpaHLy3ckmnx
NPOMBbILLUNEHHUKOB ocrnopuna B cyae nateHT OT1T1o. Cya c4én ux ooBoabl
ybeautensHbiMu. NpaBa OTTO, BbITEKABLUME U3 €ro NaTeHTa, bbInn
3Ha4YNTENbHO COKPALLEHbI, B TOM Yucre Oblf1o aHHYNMPOBAHO €ro
MOHOMOSIbHOE MPaBO Ha YETbIPEXTAKTHLIW LIUKII.

XOTA KOHKYPEHTbI Hanaaunm BbiNycK YeTbIPEXTAKTHbIX ABUraTernen,
oTpaboTaHHas MHOroNETHUM NPOU3BOACTBOM MoAenb OTTo BCE paBHO
Obina ny4wen, n cnpoc Ha Heé He npekpallancs. K 1897 rogy Obino
BbINYLLEHO OKOMNO 42 ThbICAY TaknX ABurartenen pasHon mowHocTu. OgHako
TO 0BCTOATENLCTBO, YTO B KAYECTBE TOMMNMUBA UCMONb30BarCA CBETUNMbHbIN
ra3, CUNbHO CyXXnBano obnacTtb NPMMEHEHNS NepBbIX ABUraTenemn
BHYTPEHHero cropaHma. Konm4ectBo CBETUNBHOra3oBbIX 3aBOA0B ObINO
He3HauuTenbHO aaxe B EBpone, a B Poccnn nx Boobule 66110 TONbKO ABa-
B MockBe u etepbypre.



[ToucKkn HoBOro roproyero

[To3TOMY He npekpaLllanmcb NOUCKM HOBOIO roproyero angd
aoBuratens BHYTPEHHEro cropaHmsa. HekoTtopble
n3obpeTtarenu NbiTanmcb NPUMEHNTb B KAYECTBe rasa
napsbl XXugkoro tonnuea. Ewe B 1872 ronoy amepukaHel
BpanToH NbiTancs Ucnonb3oBaTb B 3TOM Ka4yecTBe
kepocuH. OaHaKko KEPOCKH MMoxo ucnapsncs, u bpantoH
nepewlen Kk bonee NeErkomy HePTENPOAYKTY - OEH3UHY.
Ho ans Toro, 4toObl ABUraTenb Ha XUOKOM TOMNMBE MOT
yCreLwHO KOHKYpMpoBaTb C ra3oBbIiM, HEODX0AMMO ObINO
co3faTb cneumanbHoOe YCTPOUCTBO ANA UCnapeHuns
GeH3MHa 1 NONyYeHUsa roproveEN CMECKU €0 C BO3QYXOM.

bpanTtoH B ToM ke 1872 rogy npuayman oguH U3 nepBbiX
Tak Ha3blBaeMbIX "McnapuTtenbHbIX" KapbopaTopoB, HO
OH OencTBOBal HeyO4OBNEeTBOPUTENLHO.



BeH3MHOBbLIN ABUrartenb

PaboTocrnocobHbi 6EH3NHOBBIN ABUraTesib NOABUIICS TONLKO AECATLIO rogamm rnosxe.
N3o6peTaTtenem ero 6bin Hemeukun nuxeHep KOnuyc Janmnep. MHoro néT oH
pabotan B pupme OTTO 1 BbIN YNIEeHOM €€ npaBneHns. B Havyane 80-x rogoB OH
nNpeanoXun cBoemMy Lwedy NPoeKkT KOMNakTHOro 6eH3MHOBOro ABuUratensd, KOTopbIn
MO>XHO ObIf10 Obl UCnonNb3oBaTh HA TpaHcnopTe. OTTO OTHECCS K NPeANOXEHNIO
Hanmnepa xonogHo. Torga Havmnep BMecTe CoO CBOUM ApyroM Bunbrenbmom
Manbaxom npuHsan cmenoe peweHne — B 1882 rogy oHu ywnn ns pupmel OTTO,
npuobpenn HebornbLUyo MacTepckyto 6nus LUTyTrapta n Havyanu pabotatb Hag CBOUM
NPOEKTOM.

[Mpobnema, ctosBwas nepeq danmnepom n Manbaxom 6bina He U3 NETKMX: OHU PeLLnIn
cosgartb Asuraternb, KOTopbln He TpeboBan bkl rasoreHepartopa, 6611 6bl 04EHDb
NErKUM 1 KOMMNAaKTHbIM, HO MPWY 3TOM AOCTAaTOMHO MOLLHLIM, YTOObI ABUraTb SKMNax.
YBenunyeHne mowHocTn danmnep paccynTtbiBan Nony4vynTb 3a CHET yBeNNYeHUs
4YacToTbl BpalLleHMs Bana, HO Angd aToro Heobxoanmo Bbifio obecneynTb Tpedyemyto
YyacToTy BocnnameHeHus cmecu. B 1883 rogy 6b1n co3gaH nepBbit 6EH3MHOBLIN
ABuratenb C 3aXXUraHnem OT pacKanéHHOW nonon TpybouKkKu, OTKPbLITOM B LUNUHAP.

MNepBas moaenb 6eH3MHOBOro ABUraTens npegHasHadanach Ans NPOMbILLIEHHOM
CTaLMOHapHOW YCTaHOBKM.



[MepBast Mmogens 6eH3MHOBOIo ABUraTens npegHasHadyanachb Ans NPOMbILLIIEHHOM
CTaLMOHApPHOW YCTaHOBKM.

[Mpouecc ncnapeHust XXUAKoro Tonsmea B NepBbiX 6€H3NHOBLIX ABUraTesisix 3acTaBnsas
Xenatb nyyiwero. [o3TomMy HaCTOSILLYIO PEBONOLMIO B ABUraTeNecTpoeHumn
npomn3Beno n3obpeteHne kapbropaTtopa. Cosgarenem ero c4MTaeTcsl BEHrepCckum
nHxxeHep JoHaT baHku. B 1893 roagy B34n nateHT Ha KapbropaTop C XUKMEPOM,
KOTOPbIN BbifT NpoobpasomMm BCeEX COBPEMEHHLIX KapbropaTopoB. B oTnuyme oT cBoux
npeaLwecTBEHHMKOB baHku npegnaran He ncnapsaTb OEH3MH, a MESIKO pacnbInATb ero
B BO3ayxe. OTo obecnevnBano ero paBHOMEPHOE pacnpeaernieHne no uinmHapy, a
camMoO McnapeHne Npomcxoauno yxe B UMNUHApe nog AeUcTBMeM Tenna cxatma. [Ons
obecneyeHns pacnbifieHnsl BcacbiBaHne OeH3rHa Nponcxoamsio NoTOKOM Bo3ayxa
Yyepes JO3MPYIOLLMI XUKITEP, @ MOCTOSAHCTBO COCTaBa CMeCcu JocTuranach 3a CHET
nogaepXaHmsa NOCTOSIHHOIO YpoBHA 6eH3nHa B kKapbtopaTtope. XKUKNEP BbINOSTHASICS B
BUAE O4HOMO UMM HECKOSbLKMX OTBEPCTUI B TPYOKe, pacrnonaraBLLencd
nepneHanKynapHO NOoToKy Bo3ayxa. [Ans nogaepxaHma Hanopa Obil npeaycMoTpeH
MarneHbKnin 6a4oK C NonsiaBkoOM, KOTOPbIN NOAAEPKMBAST YPOBEHb Ha 3aaHHOM
BbICOTE, TaK YTO KOSIMYECTBO BCACbIBAEMOro 6eH3nHa 6bIno NnponopumoHanbHO
KONMYECTBY NOCTYyNaroLLero Bo3ayxa.

I'IepBble Aasuraternn BHyTpeHHero cropaHma Obinn oaHouMnNnMHOPOBLIMA, U, OJ14 TOIO
YTOObI YBEINMNYNTb MOLWHOCTb ABUTaTEr4, 00bI4HO yBeENn4mnBasnmn 00bEM umnnmnHapa.
[MoTom 3TOro ctann godbmueaTbes yBeEINMnM4YeHnem 4ncria unimHapos.

B koHue XIX Beka noaBunmcb AByXUUNUHOPOBbLIE ABUraTenu, a ¢ Hadyana XX croneTtumsa
CTanu pacnpoCcTPaHATLCA YEeTbIPEXUUITMHOPOBLIE.



CocTas

[TopLuHeBbIe ABUraTen — KaMmepowm CropaHud aBndeTcd
LUNUHAOP, FOe XMMUYeCcKas aHeprma Tonnmea rnpespawlaeTcs B
MEXaHUYEeCKYH SHEpPruto, KoTopad U3 BO3BpaTHO-
NOCTYynaTenbHOro ABMXEeHNA MOpLUHA NpeBpaLlaeTcs BO
BpaLlaTerbHY C MOMOLLbI KPMBOLLMMHO-LLATYHHOrO
MexaHu3ma. o Tuny ncnosib3yemoro Tonsimea OensarTcsa Ha:

BeH3nHOBbIE — CMECh TOMNMBA C BO3A4YXOM rOTOBUTCS B
kapbropaTope 1 ganee BO BMYCKHOM KOMNIEKTOPE, UMK BO
BMYCKHOM KOJJIEKTOPE MpY NOMOLLM pacnbINsoWmMx dOpCyHOK
(MEXaHMYECKMX UNN INEKTPUYECKNX), U HEMOCPEACTBEHHO B
LUUnmMHApe Npy NOMOLLWM pacnbinaoLwmx popcyHoK, aanee
CMeCb NogaeTcs B UMNMHAOP, CKMMAETCS, a 3aTeM NOoAXKuraetcst
NPV NOMOLLIM UCKPbI, NPOCKAKNBAIOLLIEN MEXOY 3NEKTpoAaMM
CBeuM.

[nsenbHble — cneuuanbHoOe aM3eribHoe TONAMBO
BMPbICKMBAETCH B UNNMHAP MO BbICOKMM AaBrieHneM. ['optovas
cMecb 0bpasyeTtcs (M cpasy e CropaeT) HeNnoCpPeaCTBEHHO B
LunvHape No Mepe Bnpbicka nopuuun Tonnvea. BocnnameHeHne
CMecn NponcxoauT nog AencTBMEM BbICOKOM TeMnepaTypsbl
BO34yXa, MOABEPrLLEerocd cxartuo B LunmHape.




[a30Bble — ABUraTenb, CXUraloLwmin B Ka4eCcTBe TOMNNMBa YrineBoaopoabl,
HaxoasiLmecs B ra3006pa3HOM COCTOSIHUM NMPU HOPMarbHbIX YCITOBUSIX:

CMecH CKMXKEHHbIX ra3oB — XpaHATCA B bannoHe nog gasBrneHnemM
HacbIWEHHbIX napos (4o 16 atMm). MicnapéHHaga B ucnapurtene xugkaa dasa
nnn naposas asa CMecu CTyneH4aTo TePSIET AaBreHne B ra3oBOM peayKkrope
0o 6nmskoro atMocepHOMY, U BCacbiBaeTCH ABUraTesieM BO BIMYCKHOM
KOSINEKTOP Yepes BO3AYLUHO-ra30BbIM CMECUTESb UITN BNPbICKUBAETCH BO
BMYCKHOW KOSIEKTOP NOCPEACTBOM 3A1EKTPUYECKUX DOPCYHOK. 3aXKnraHme
OCYLLECTBNAETCH NPM NOMOLLN UCKPbI, MPOCKaKMBaKOLLEN MEXAY anekTpoaamMm
CBEuM.

CxxaTble NpMpoaHbIe rasbl — XpaHATcAa B bannoHe nog gasnenHnem 150—200

aTM. yCTpOIZCTBO cncrtem nNMTaHnAa aHarnorm4Ho cuctemMam rnMTaHnA
CXKMXEHHbIM Nra30M, OTJINYNE — OTCYTCTBUE UCNAPUTESIA.

[eHepaTopHbIM ra3 — ras, nosy4eHHbIi NpespalleHemM TBEPOOro TonsvMea B
ra3oobpasHoe. B kadecTBe TBEPAOro TOMNSIMBa UCMNOSIb3YHOTCA:




Yronb

Top
[peBecuHa

[[a3oamn3ensHble — OCHOBHasA NoOpUMs TonnmMBa NpUroTaBnmMBaeTCs, Kak B O4HOU 13
Pa3HOBUOHOCTEN ra3oBbIX ABUraTenemn, Ho 3aXXUraeTcsa He areKkTpu4ecKom cBevon, a
3anasnibHOM nopunen gu3Tonnmea, BNpbICKMBAEMOro B LUMITMHAP aHanormnyHo
AusenbHoOMy ABuraTento.

PoTopHO-nopLwHeBow

KoMBUHMpOBaHHLIN ABUraTenb BHYTPEHHEIO CropaHna — ABuraterib BHYyTPEHHETO
cropaHusl, npeactaBnaowmmn cobon KomMomHaL Mo U3 NOPLLUHEBOW (POTOPHO-
MNOPLUHEBOW) M NONATOMHOW MaLUuHbI (TypburHa, KoMnpeccop), B KOTOPOM B
ocyLecTBneHnn paboyvero npolecca y4yacTtsytoT 0b6e mawuHbl. [Mpnmepom
kKoMOunHupoBaHHoro [1BC crnyXuT nopLuHEBOW ABuUraTerb C ra3oTypbuHHbIM HaaayBOM
(TypboHagays).

RCV - gBuratenb BHYTPEHHENO CropaHns, cuctemMa razopacnpeneneHmns KoToporo
peanu3oBaHa 3a CYET BpalleHus unnuHapa. UnnnuHap cosepluaeT BpallaTernibHoe
OBWXEHNE NONEPEMEHHO NPOXoast BMYCKHOM N BbINMYCKHOW NaTpyOoK, NopLIEHb Npu
9TOM COBeEpLUAET BO3BPATHO-MOCTYNaTENbHbIE ABUMXEHUS.




JononHuTenbHbIe arperarthbil,
Tpeobyrwmeca ana [ABC

Hepoctatkom [BC aBnsieTcs To, 4TO OH NPOM3BOANT BbICOKYH MOLLHOCTb
TONbKO B Y3KOM AnanasoHe o6opoToB. [103ToMy HEOTbEMIIEMbIMU
aTpnbyTamu gsuratensi BHyTPEHHEro CropaHusi ABNSOTCSA TPAHCMUCCUSA U
ctaptep. Jlnwb B oTAENbHBIX CryyYaax (HanpuMep, B caMoneTax) MOXHO
obounTnchb 6€3 cnoXHom TpaHcMuccun. NocteneHHo 3aBOEBLIBAET MUP naes
rmopuaHoro aBTomobunsi, B KOTOPOM MOTOpP Bcerga paboTaeT B
ONTUMarnbHOM pPEXUME.

Takke ABC HyXHbl TONNIMBHaAA cuctemMa (ansa nogaym TonsiIMBHOWM CMeCKn) u
BbIXNOMNHas cMctemMa (ans oTBoAa BbIXJ10MHbIX ra3oBs).







lBurarenb
BHYTPEHHEro

cropaHus: oyayuiee
eCTb




[Buratenb BHyTPEHHErO cropaHust 6e3 npeyBennyeHns packpyTusi MOTOP Hay4YHO-
TEeXHM4Yeckoro nporpecca. ABTOMOOUNbHbIN TPAHCMNOPT ABMSETCHA BaXXHENLLMM
cpeacTBoM rnepeBo3ku naccaxupos u rpy3oB. B CLUA cerogHsa Ha 1000 4enosek
npuxoguntcs nodtn 800 aBTomobunen, a k 2020 rogy B Poccumn aTOT NnokasaTtenb
cocTaBuT oKono 350 MalKnH Ha TbiCA4Yy HaceneHus.

ogasnsollee 6oMbLUMHCTBO U3 boree munnnapaa aBToMmodbunen Ha nrnaHeTe Bce
eLle ncnonb3yoT gsuratesib BHyTpeHHero cropanus (ABC), nsobpeteHHbin B XIX
. HecmoTpsa Ha Bce TeXHOMOrMYeckne yXuLLPEHUs N «YMHY» 3NeKTPOHUKY,
KO3 (PULIMEHT NOME3HOro AENCTBUS COBPEMEHHbBIX DEH3MHOBBLIX ABUraTenemn Bce

W
@
=
®

ewle "tonyetca" Bokpyr oTMeTKN B 30%. Camble aKOHOMUYHBLIE An3enbHble [BC
nmetot KINMd B 50%, To ecTb gaxke OHKM NOSIOBMHY ToNsiMBa BblbpacbkiBaloT B BUAe
BpeaHbIX BELECTB B aTMocdepy.

EcTecTtBeHHO, roBopuTb 06 akoHoMmn4HOCTU [1BC He npuxoanTtcs, ocobeHHOo ecnin
4YeCTb, YTO COBPEMEHHbIE aBToOMObunn cxuratot no 10-20 nutpos roptodero Haj100
KM nyTu. He yanBuTternbeHO, YTO ydeHble No BCEMY MUPY MNbITAlOTCA CO34aTb
OCTYMNHbIE ANIEKTPUYECKME U BogopoaHble aBTo. OQHAKO 1 KOHUENUMA aBUraTens
BHYTPEHHEro CropaHus He ucyepnana noteHunan mogepHusauun. bnarogaps
nocrnegHnM OOCTMXKEHUSIM B 061acTu SNeKTPOHUKM U MaTepuanos, rnosiBuiach
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NHxeHepbl komnaHum EcoMotors International TBopyeckn nepepabotanu
KOHCTpYKUmMto TpagunumoHHoro ABC. OH coxpaHunn NopLUHK, WaTyHbl, KONeHBan
N MaxoBUK, 0OaHaKo HOBbIW ABuratesrib Ha 15-20% apdekTnBHEE, KPOME TOro
HaMHOrO fierdye n gewesne B nponssoacTtse. [1py 9TomM ABuratenib MOXeT
paboTaTb Ha HECKOMbKMUX BUAAX TONMNBA, BKIOYad OEeH3UH, An3enb 1 9TaHon.

B uenom aBurartenb

KOHCTPYKUUIO, B
KoTopou Ha 50%
MeHblle aeTtarneu,
YyemM B OObIYHOM




CoBpeMeHHbIU
MOTOP: MEeHbLLe,

MOLLHee — HO He







ABTOMOBWIJIb TESLA MODEL S







[IpuHUMNManbHaR cCxema bak

TypGMHa

Koneco  Uenb .:",7
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KOTeN Ha
1-2 N




