Ilpocmuie ycmpoiicmea c60000H01 IHepeuU

B cBoGO4HOM 3HEPrUn HET HU4Yero BonwebHoro, 1 Nog «cBoOO4HON 3HEpPrneny» s nogpasymeBard HEYTO,
Npon3BOAsILLEE BbIXOAHYO aHepruio 6e3 HeobxoauMOCTN NCMOoNb30BaTh TOMMMBO, KOTOPOE Bbl AOMKHbI
KynuTb.

Inasa 9: Momouukn 3aka Yycma ¢ 600HbIM O8uzamenem

3ak Yact n3 CLUA moxet ynpaenaTb cBouM 250-kyGOBbIM MOTOUMKIIOM Ha Boge. CTporo roBopsi, OH
npespaLllaeT Body B ras nepen nogadyen B ABuratenb. Bce KOMMNOHEHThI, KOTOpble Ucnonb3yet 3ak, OH
cdenan cam, U HU OOWH W3 HUX He CIOXEeH B W3roToBMEHWU. YCTPOWCTBO, WUCMNOMb3yemoe Ans
npeBpaLleHns BoAbl B ra3, HasblBaeTCH ANEKTPONM3epoM, U OHO paboTaeT, nponyckas aneKkTpuyYeckun
TOK 4epe3 Bogy. JIM4HO s nogospeBato, YTO 3neKkTpuyeckas cuctema MoTouukrna He cnocobHa
MOMHOCTBLIO 3apsixaTb HGatapeto moTouukna npu npeobpasoBaHuM BOAbl B nogxogsiiee TOMMAMBO, HO
ncnonb3oBaHne 12-BONLTOBOM CUCTEMbI AOSMKHO NPeoaoneTb aTy TPYAHOCTb.

MeToa, KOTOpbIM ucnonb3yeT 3ak, HEeCKONbKO Heobbl4eH, MOCKOMbKy emy yaaerca oTtobpatb w
BbIOpoCcUTb GoMbLUYO YacTb KMcnopoga, obpasyoLwerocsi Npy nNpeBpaLleHnn Boabl B ra3. 910 03HAYaeT,
YTO OCTaBLUMICA a3 B OCHOBHOM npeactaBnser cobon BOOOPOA, KOTOpbIA ropasgo  MeHee
peakunoHHocnocobeH, 4Yem HIO, koTOpbIN YyXe HaxoguTca B uAeanbHbIX Mponopuvax Aans
obbeanHeHna obpaTtHO B BOAY W, criedoBaTenbHO, 00nagaeT BbICOKOM peakuMOHHOW CMOCOOHOCTbLIO.
BmecTo 3TOro momnyyeHHbl ra3 MOXeT ObITb AOCTAaTOMHO XOPOLWO cxaT, n 3ak cxumaeTt ero go 30
byHTOB Ha KBagpaTtHbI AWM (PYHTOB Ha KBagpaTHbIM AOWM) B KOHTENHeEpe ANA XpaHeHus. JTo
rnomoraeT npu pasroHe Co CTauMOHapHOro Ha cBeTodope.

3ak umcnonb3yeT NpPOCTYH MOAYMbHYH KOHCTPYKUMIO, B KOTOPOM HECKOMNbKO nap CnupanbHbIX
9NEeKTPOAOB pa3MeLleHbl BHYTPU OTAENbHOW ANWHBLI MNACTUKOBOW TPyObl. OTO KOHCTPYKUUSA, KOTOPYHO
HEe CMOXHO M He 0COBEHHO OOPOro NocTpouTb. B obwmx yepTtax, anektponudep 3aka nuTaeTca BO4OM
13 BogsaHoro 6aka, 4ToObl NnoaaepkmBaTh ero B fonuee. brnok anekTponuaepa coaepXmMT HECKONbKO nap
3MNeKTPoAOB, KOTOpble pas3densioT BOA4Y HaA BOOAOPOA W KUCIOpO4 nNpwu nogade UMMNyNbCHOro
3MNEKTPUYECKOro TOKa, reHEepPUPYEMOro 3NEKTPOHUKOW, KOTOpas MUTAEeTCA OT 3reKTPUYECKOW CUCTEMb
moToumkna. a3, NpovM3BOAMMbBIN 3NEKTPONM3epoM, nogaetcsa B GapboTep, KOTOpbIM NpeaoTspallaet
noboe criyyariHoe BOCNNaMeHeHWe ras3oB, MOCTynawLwWwmx obpaTtHO B 3NEKTponu3ep, U, KPoOMe TOro,
yoanser Oonblyl 4YacTb Kucnopoda W3 rasa, [OencTBys B KadecTBe «cernapatopa» rasa.
[loroBopeHHOCTL Takas:
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Ma3006pa3sHbIn BOAOPOA, BbIBOAUMbIN U3 3neKTponmaepa, He NoaaeTcs HENOCPEACTBEHHO B ABUraTenb,
a BMeCTO 3TOro nocTynaeT B HanopHbIn 6ak, B KOTOPOM paspeLLeHo co3gaBaTb AaBrneHne A0 TpuauaTtu
YHTOB Ha KBagpaTHbIA OH0MM 00 3anycka asuratens. bonbuwaga yacte kucnopoga, obpasytoulerocs
npu anekTponuse, OoTBOAUTCHA Yepe3 OAHOCTOPOHHWIA kranaH Ha 30 (pyHTOB Ha KBaapaTHbIN OHOUM,
KOTOpbI BKITKOYEH ONS nogdepkaHus aaeneHuns BHYTpu b6apbotepa (M anektponunsepa) Ha ypoBHe 30
YyHTOB Ha KBagpaTHbIN AWM. OTO gaeneHne Oyger 4vpe3MepHbiM Ofis BbICOKO3(EEKTUBHOMO
anekTponusepa, Kotopbin npoudsoant HHO, KOTOpbIA CUMBHO 3apshkeH 3NeKTPUYECKNn U NoaToMy
CaMOonpoun3BOSIbHO BOCMNIAMEHSAETCA NPW CXXaTum n3-3a COBCTBEHHOro anekTpuveckoro 3apsiga. OgHako
B 3TOM [MPOCTOM areKkTponusepe MoCcTosHHOro Toka ra3 HHO cmewwuBaeTcss € AOCTaTOYHbIM
KONUYeCTBOM BOLSHOIO Mapa, KOTopbl pa3baBndeT ero, U C NOHWXEHHbIM YPOBHEM KMCOpoAa, YTo
obecneunBaet cxatve 40 Tpuauatv QYHTOB Ha KBagpaTHbIN ONM.

Cuctema nogaum Bogbl paboTtaet bnarogaps ToMy, YTO repMEeTUYHBIN pe3epByap Nodayn pacrnosioxXeH
Ha 6onee BbICOKOM YpOBHe, YeM anekTponuaep. MNnactmaccosas Tpybka manoro gnametpa (1/4 "vinu 6
MM), BbIXOASLLAs M3 NUTAKOLWEro pesepByapa, NO4AETCa Yepe3 BepX ANeKTponu3epa v HanpaBnaeTcs
NPSIMO BHW3, 3aKaH4YMBasiCb TOYHO Ha YPOBHE NMOBEPXHOCTW ANEKTPOnuTa, KOTOopbI TpebyeTcs B Kaxaown
n3 Tpybok anekTponusepa. Korga anekTponmns MNOHWXKAET YPOBEHb JNeKTponuTa Hwxke AHa TpyoObl,
ny3blpbKK rasza nNpoxoaaT BBepx No Tpybe, no3Bonss HEKOTOPOMY KOMMYECTBY BOAbl BblTEKATb W3
pesepByapa, 4Tobbl NOAHATL YPOBEHb MOBEPXHOCTWU IMEKTPONUTa 0b6paTHO B Xeraemoe MOSoXKeHue.
OT0 o4eHb akKypaTHasi naccuBHas cuctema, He TpebytoLllas ABMXKYLINMXCHA YacTen, aNekTPonuTaHns nunm
9MNEKTPOHMKN, HO KOTOpas TOYHO KOHTPONMPYET ypOBeHb anekTponuta. Heobxogumo NOHATb, YTO
pesepByap AN BOAbl AOMKEH ObITb XXeCTKUM, YTOObl OH He crmbarncsi, a KpbllKa HarMBHON roOproBUHbI
AOMmKHa ObITb BO3AYXOHENPOHULaeMon, 4Tobbl NpegoTBpaTuTb COpoC BCen BOAbl B anekTponuaep. Ewe
OOMH MOMEHT, KOTOpPbIM cnegyeT NOMHUTbL NPW HaANoNHEHUN pesepByapa AN BOAbl, 3aKMOYaeTCHa B TOM,
yTO pesepByap codepxuT ra3 HOX Hag nOBEpPXHOCTbIO BOAbI, @ HE TONMbKO OObIYHBLIN BO34yX, M YTO
rasoBas cMecb Haxoautcs noa aasrneHnem 30 pyHTOB Ha KBaApaTHbIA OHONM.

Tenepb paccmoTpum am3ainiH 6onee noapobHo. ATOT 6-BOMLTOBLIA ANEKTPONU3EP COOAEPXKUT BOCEMb
nap anekTpogoB. OTW Napbl 3NEKTPO4OB HAaMOTaHbl B CTUME «PyNoOHa» W BCTaBMEHbl B MIacTUKOBYHO
Tpyby anametpom 2 grorima (50 mm), Beicoton 10 gronmoB (250 mm). Kaxkabin anekTpog U3rotoBneH u3s
10 gronmos (250 mm) Ha 5 aronmoBs (125 mMm) 13 Hepxasetowen ctanu 316L, KoTopas nerko pexercsa u
paboTtaeT. Shimstock MOXHO mMpMOOpPEcCTM y MECTHOro MocCTaBlUMKA CTanu WM KOMMNaHuM Mo
M3roTOBNEHMIO MeTanna. ATo NPOCTO MUCT O4eHb TOHKOrO MeTanna.

Kaxgbll  anekTpod TwaTenbHO O4YMlaloT M HadeBalT pe3nHOBLIE MNepyaTkM C  MNepeKkpecTHOn
Hagpe3Kon, ucnonb3ys rpydyto HaxgadHyto Gymary, 4ToObl NMPOM3BECTM OYeHb OoMbLUOEe KONMMYeCcTBO
MUKPOCKOMUYECKMX TOPHbIX BEPLUMH Ha MOBEPXHOCTM MeTanna. OTO yBenuuMBaeT nnowanb
NMoBepxHOCTNM U obecneynmBaeT MNOBEPXHOCTb, KoTopas obnerdyaer OTPbIB MNy3blpbKOB rasa oOT
NMOBEPXHOCTW ANEKTPOonuTa MU ero NoagbemM Ha NOBEPXHOCTb. ONEKTPOAbl MPOMbIBAIOT YMCTOM BOAOW, a
3aTeM HamaTblBalOT  BOKPYl, MCMNOMb3ysi  NPOKNagkM  Ans  NogAepXaHus  Heobxoammoro
MeXnnacTUH4YaToro 3asopa, 4tobbl chopmmpoBatb Tpebyemyto hopMy, KOTOpas 3aTeM BCTaBMseTCs B
OTPE30K NIIacTMKOBON TPYObl, Kak NOKa3aHo 34ecCh:
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NBX Kpbiwka OTBepcTHe ONA J
BbIXOAa rasa

Tpyba nogaun soakl -
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2 NNacTUHbI U3
HepxagBelowei ctanu. Tuna
316N

Pasmep 125mm Ha 250mm
NorHyTelie B thopmMy
cnupanen

300 mm

NPOCTaBKK NO 3MM
5“
(125 mmy)

2" {60 mm) / /

BWU CBEPXY Bl CBOKY

Korga ynpyrui MeTann BbITankMBaeTCs HapyXy, MNbiTasiCb CHOBA BbINPSMUTLCS, WCMOMb3YHTCS
pasgenutenu Ons paBHOMEPHOrO pas3gefieHust SrekTPpo4oB MO BCEW WX ANMHE NyTEM BCTaBKU
BEpTUKaIbHbIX NPOKNaaoK TonwuHon 3/8 mm (3 mm). CoegmMHeHUs ¢ NnacTUHaMK BbIMOHAKOTCA NyTeM
NpOCBEPNMBaAHUSA OTBEPCTMS B YIMy NNacTuUHbl U BBEOEHWUSI MPOBOMOKM HECKOINbKO pa3 4epes
OTBEPCTUE, CKPYUMBaAHUSI €r0 BOKPYI CceBHA 1 CO3gaHnsA NasgHOro CoOeanHEHNsa Mexay nposogamm ¢ obemnx
cTopoH ctanu. CoeauvHeHne 3aTeM M30SMIMPYETCA CUAMKOHOM WNKU NobbiIM  ApYrM  NOOXOASLLMM
matepuanoM. KoHeyHo, BaXXHO, 4YTOOblI COeQUHEHME He 3akopayMBaniocb Ha APYron anekTpoAd, Aaxe
€CINW 3TOT 3IEKTPO HAXOAUTCA OYeHb Brnmsko.

Korga ynpyrmin meTann BbITaNKMBAETCS HapyXy, MNbiTadgCb CHOBA BbINPAMUTBLCS, WCNOMb3YHOTCA
pasgenuTtenu Ons paBHOMEPHOrO pasdeneHust 3NEeKTPOAOB MO BCEM UX OJIMHE NyTeM BCTaBKU
BEPTUKAIbHbIX NPOKNaAoK TonwmnHon 3/8 mm (3 mm). CoeguMHeHMs ¢ NnacTMHaMM BbIMOSTHAKOTCA NyTEM
NpocCBeprMBaHNs OTBEPCTUS B YINy NNacTuHbl U BBEAEHWUS MPOBOMOKM HECKONbKO pa3 4epes
OTBEPCTME, CKPYYMBAHMSA €ro BOKpYr cebsi n co3gaHns nasiHoro COEAMHEHUS MeXay npoBodamu ¢ o6enx
cTopoH cTanu. CoeauHeHve 3aTeM U30MUPYeTCA CUITMKOHOM unu NobbiM  ApYrMM  NOOXO4ALUM
maTepuanoM. KoHe4yHo, BaXHO, 4YTOObl COeQuHEHME He 3akopadvBanocb Ha APYrow anekTpon, Aaxe
€Cnn 3TOT ANEKTPOL HaxoanTca odeHb 6rmsko:



Bceroa TpyaHo coenaTb Xopollee areKTpUYeckoe coearHEHUe C NacTMHaMm U3 HepXxaBetoLlen cTanu,
€Ccny MNPOCTPaHCTBO OrpaHUMYeHO, Kak 3decb. B aToM crnydyae anekTpuyeckuit Mnposofd NMOTHO
obmaTbiBaeTCcs Yepes NpocBeprieHHoe OTBEPCTME, a 3aTeM nasieTcsa M usonupyetcs. Mailka Tonbko Ha
NpoBoAe, TaK Kak NpuUnoi He ByaeT NpUKPennaTbCA K Hep)KaBetoLlen cTanu.

Heobbl4HON OCOBEHHOCTBLIO 3TOM KOHCTPYKUMKN SBNSETCS TO, YTO KaXgas M3 nap anekTpogoB no CyTu
ABMNSETCA OTAENbHbIM 3rEeKTPONM3epoM, MOCKOMbKY OHa 3aKkpbiTa CBEpPXYy M CHU3Y U 3PeKTUBHO
hunsnyeckn n3onmpoBaHa OT ApYyrux anekTpodos. Nogaya BoAbl NPOXOAUT Yepe3 BEPXHIOK KPbILLKY, B
KOTOPOM NPOCBEPIEHO OTBEPCTUE AN BbIXoAa rasa. Anektpudeckune nposoga (# 12 AWG nnu SWG 14)
NponyckarTCca Yepe3 OCHOBAHME W U3ONMPYIOTCA OT yTeuku anekTponuta. B kaxgom us atux 6nokos
Had HUM XPaHWUTCHA HEKOTOPbIA ANEKTPONUT, MO3TOMY HET HUKAKOM BEPOSTHOCTW TOro, YTO Kakas-nnbo
YyacTb NMOBEPXHOCTU ANEKTPOAa HE CMOXET reHepupoBaTh ra3. CyuwectByeTt Takke 60mbLioe Konnm4ecTso
HaaBogHoOro 6oprta, KOTOpoe MOXET cogepaTb Opbi3ri U BbINSIECKMBAHWE, NPW 3TOM JNEKTPONUT He
MOXET BbINTU U3 KOHTenHepa. KoHueBble 3arfnyLlikM - 3T0 cTaHAapTHble 3arnywkn na MNBX, koTopble
MOXHO npuobpectn y noctaBwmka Tpyd wm3 [NBX, a Takke knenm wmu3 [BX, ucnonb3yembii Ons
repmetTmsaumnm nx Ha Tpybe.

Bocemb 13 3TMX 3nMeKTPOAOB NOMELLEHb! B MPOCTOM KOPMYC 3MeKTponu3epa U CoeanHeHbl MONapHO, Kak
nokasaHo 37echb:

Hapbl pr6‘-IaTbIX ANEeKTPOoaAHbIX cnmpaneﬁ 3arteM CoeAUuHAKTCA B LUeNb BHYTPU 3NEKTpOon3epa, Kak
NoKa3aHo 34ecCb:



MHoroneTHnMe aKCnNepMMeHTbl M UCMbITaHMSA MNokasanu, 4YTOo Hepxaetwwasa crtanb 316L aBnsetcs
Hanbonee nogxogsaLmMM MaTepmanoMm As ANeKTPoa0B, HO, YTO YOMBUTENBHO, HEPXKaBEOLWAs cTanb He
obnagaeT BbICOKOW 3MNEeKTPONPOBOAHOCTLIO, Kak Bbl oxunaaeTte. Kaxabii aneKkTpon Bbl3blBaeT nageHve
HaMpsPKeHWss  NOYTWM  Ha  MOMNOBMHY  BOMbT, NO3TOMYy Ans  obecneyeHuss  MakcMManbHOW
NPOV3BOANTENBHOCTU 3NEKTPOAOB HeobxoouMma TuwiaTenbHas MOAroToBKa MOBEPXHOCTM, O4YMCTKA W
KOHOWLMOHMpPOBaHNEe. OTOT Mpouecc nogpobGHO onucaH OYeHb OmnbiTHbIM Bobom bBoricom, KoTopbi
rOBOPWUT:

lMoaroToBka NAacTUH ABASIETCA OOHUM M3 Hambornee BaXKHbIX 3TanoB B MPOM3BOACTBE 3MEKTPonu3epa,
KOTOpbI paboTaeT xopowo. ATO gonrasa 3agada, HO XXM3HEHHO BaXXHO, YTOObl €e HEe SKOHOMUIIN U He
cnewwvnn. YOMBUTENbHO, HO COBEPLUEHHO HOBas OrecTswas Hepxasewwas ctanb He 0Co6eHHO
noaxoauT Ans WUCNONb30BaHUS B 3MekTponusepe, U ee HeobxoaMmo TwartenbHo obpabortatb u
NoAroTOBUTbL, NPEXae YeM OHa AacT OXMAaeMbll ypoBEHb BbiXxoda rasa.

MepBbiM Wwarom sBnsetca obpaboTka o6emx MOBEPXHOCTEM KaXAOW MNnacTuHbl, YTOObl MobyauTb
Ny3blpbKM rasa oTopBaTbCA OT MOBEPXHOCTM MNNACTUHbL. OTO MOXET ObiTb CAEenaHo C MOMOLLbO
NecKoCTpymHoM 00paboTky, HO ecnn BbiOpaH 3TOT METOA, crenyeT no3aboTuTbCst O TOM, 4YTOObI
ncrnonb3yembli Mecok He 3arpasHun nnactuHbl. Hepxasewlwas ctanb Hegelwesa, W ecnu Bbl
owmnbeTtecb B MECKOCTpPyMHOW oOpaboTke, TO nnacTuHbl OyayT 6GecnonesHbl AnNA anekTponuaa.
BesonacHbin meToa - 3abUTb MOBEPXHOCTb MMNACTUHbI rpybon HaxaadHonm Bymaron. OTo genaetcs B
ABYX pasHblX HanpasneHuax Ans co3faHus wabroHa LTPUXOBKW. ITO CO3AaeT MUKPOCKOMU4Yeckune
OCTpble MUKW M BnagumHbl Ha MOBEPXHOCTW NNACTWHbI, U 3TU OCTPble TOYKU WU BbICTYMbl MAeanbHO
nooxoAasT AN opMUPOBaHNS Ny3biPbKOB M OCBOBOXAEHUSA OT MNacTUHbI.



Mpy wnudoBaHMM BPYYHYH HakgadHas Oymara npoTsarMBaeTcs nonepek MnacTuH TOMbKO B OAHOM
HanpaBneHuu, a He Hasag W Breped, NOCKOMbKy OOpaTHbIM X0 Bcerga paspyllaeT COBEPLUEHHO
xopoluve rpebHun, cosgaBaemMble nNpu NpssMoM xoge. Kpome Toro, Bam Hy>XHO BCEro ABa yaapa B O4HOM
HanpaBfeHnu, NpPexae YemMm MOBEepHYTb NNacTMHY Ha AEBSHOCTO rPagycoB U 3aBEPLUMTL LWndgoBaHme
3TOM NOBEPXHOCTU MAACTUHBI eLLe ABYMSA ABMXKEHNAMM (ONSATh e, 6e3 obpaTHOro xoaa).

Mpu paboTe c nnacTMHamu Bcerga HageBanTe pe3vHOBble nepyaTtku, YTobbl HA HUX He ocTaBanucb
cnenpl OT NanbLeB. HollieHne 3TUX Nep4yaTok OYEHb BaXXHO, Tak Kak MNNacTUHbI JOMKHbI ObITb KAk MOXHO
bonee 4MCTbiMM N OBE3IKMPEHHBIMWU, FTOTOBLIMU K Criegyllmum 3atanam ux npurotoBneHus. Jlobble
YyacTuubl, co3aaHHble B Npouecce LWNMdoBaHUs, Tenepb AOMKHbI ObITb CMbITbl C NIIACTUH. OTO MOXET
ObITb CAEenaHo C YACTON BOL4ONPOBOAHOM BOAOW (HO HE C rOPOACKON BOO4OM M3-3a JobaBneHnsa xmnopa u
APYrMX XMMUKATOB), HO 4151 OKOHYATENbHOW NPOMbIBKM UCMOMb3yNTe TONBbKO AUCTUNNIMPOBAHHYO BOAY.

Xota rmgpokeng kanus (KOH) n rugpokeng Hatpust (NaOH) aBnstoTca AyywMn SnekTponmTamMu, ¢
HUMM HY>KHO oBpaLaTbCca ocTopoxkHO. OBpaboTka Anga KaXx4oro oguHaKoBa:

Bceroa XxpaHuTe €ro B MNPOYHOM BO3AYXOHEMNPOHMLAEMOM KOHTEMHEpPE C YETKOM HaAnUCbio
«OMACHOCTDb! - mgpokcua kanusay». XpaHuTe KOHTerHep B ©Ge3onacHOM MecTe, Kyga He CMoryT
nonacTtb AeTW, AOMaLLHME XUBOTHbIE UMK N0AN, KOTOpble He obpalLalT BHUMaHUSA Ha 3TUKETKY. Ecnn
Bawa noctaska KOH nocrtaBnseTrcsa B NPOYHOM MNAaCcTUKOBOM MakeTe, TO MOCre Toro, Kak Bbl OTKPOETe
nakeT, Bbl [OOMKHbI MNEPEeHeCcTU BCe €ero COoAEepXMMOe B MNPOYHble, FepMeTUYHble, MNNacTUKOBbIE
KOHTEMHEpPbl ONsi XPaHeHWsl, KOTOpble Bbl MOXETe OTKpblBaTb M 3aKpblBaTb, HE PUCKYS MNPONUTb
cogepxumoe. B X03AWCTBEHHbIX MarasvHax npogarTcsa OGonbline nnacTukoBble Begpa  C
BO34yXOHEeNpOHMLaeMbIMUN KpPbILLKaMW, KOTOPblE MOXHO MCMNOMb30BaTh 4115 9TOW Lienn.

Mpn pabore ¢ cyxumu xnonbsmn KOH wnu rpaHynamu HageBawTe 3allMTHbIE OYKW, PE3NHOBbIE
nepyaTkn, pybaluky ¢ ONMHHBIMA pyKaBaMu, HOCKM U AONUHHbIE Optokn. Kpome Toro, He HocuTe CBOKO
nobumyto ogexay npu pabote ¢ pacteBopom KOH, Tak Kak 37O He nydllas Bellb ANA ogexabl. Takke
He BpedHO HOCUTb NMLEBYIO MackKy, KOTopasi 3akpbiBaeT poT M Hoc. Ecnu Bbl cmelwnBaeTe TBepabiii
KOH c Bopgon, Bcerga pobaenamte KOH B BOAy, @ He HAoboOpoT, M WCMNOMNb3yWTE MNAaCTUKOBbLIN
KOHTEeMHep ANA CMeLlMBaHus, NpegnodTUTENbHO Takon, KOTOPbIN MMEET YABOEHHY eMKOCTb FOTOBOW
cmecn. CmelwmBaHue cregyeT MNPOBOAWUTb B XOPOLWIO MPOBETPUBAEMOM MOMELLEHUU, KOTOPOE He
OOMMKHO ObITb CANLLKOM FPsi3HbIM, TaK Kak BO34yLUHbIE MOTOKU MOTryT NpoayTb cyxon KOH.

Mpy cMewnBaHUM JNeKTponuTa HUKorga He ucnomnb3ynte Tennyw Bogy. Boma pomkHa ObiTb
NpoxXnagHomn, NOTOMY YTO XMMuYeckas peakumsi mexay sogori 1 KOH BbipaGaTbiBaeT MHOro Tenna.
Ecnun Bo3MOXHO, MOMECTUTE €MKOCTb ANs CMELLUMBaHUS B OOMbLUYI EMKOCTb, 3amMOfHEHHY XONOAHOW
BOOOW, TaK Kak 3TO MOMOXET CHU3UTb TemrepaTypy, M ecnv Balla CMEeCb «3aKunuT», oHa Oyaet
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codepiKaTb YTEYKY. OD,HOBpeMeHHO pobaenante Tonbko Hebonbwoe konmyectBo KOH, nocTosiHHO
rnomeLwumBasi, U, ecnm no Kakomn-rnmdo npuynHe Bbl NepecTaHeTe MellaTb, NOCTaBbTe KPbILWKM HaA BCe
€MKOCTW.

Ecnn, HecMoTpst Ha BCce Mepbl NPedoCTOPOXHOCTU, Ha Ballen koxe nosisurica pactsop KOH, cmornTte
ero 60nbLNUM KONMMYECTBOM NMPOTOYHOM XOMNOAHOW BOAbl M HAHECUTE Ha KOXY HEMHOro yKcyca. YKCyc
KUCNbIN, U NOMOXET cbanaHcupoBaTb LwenovyHocTb KOH. Bbl MoxeTe mcnonb3oBaTb IMMOHHBLIA COK,
€CNnn y Bac HeT yKCyca Mo PYKOW - HO BCerga pekoMeHayeTcs aepxatb OyTbIfIKy yKcyca nog pyKow.

Ouuctka nnactmH Bcerga nposogutcs ¢ nomowbto NaOH. lMpurotoBste 5-10% (no Becy) pacTtBop
NaOH v pavite emy ocTbiTb. 5% -HbIln pacTBop «no Becy» - 310 50 r NaOH B 950 ky6. Cm Bogbl. 10% -
HbI pacTBop «no Becy» npegcrtaensiet codor 100 r NaOH B 900 cm 3 Boabl. Kak ynommnHanoch paHee,
HUKorga He GepuTecb 3a NMAacTUHbI FONbIMU pyKamn, HO Bcerga WCMNonb3ynTe YUCTble PE3UHOBbLbIE
nep4aTku.

Tenepb HanpspkeHWe nogaeTcss Ha Becb HaAbop NNacTUH MyTeM MNPUCOEAMHEHUS BbIBOAOB K [BYM
KpaHUM nnacTuHam. JTO HanpshkeHWe OOIMKHO ObiTb HE MeHee 2 BOMbT Ha 3MNeMEHT, HO He AOIMKHO
npesbiWwaTtb 2,5 BONbT Ha aneMeHT. [logaepxmnBanTe 3TO HanpsbkeHMe Ha Habope nnacTuH B TedeHue
HECKOIbKMX 4YacoB ogHoBpemMeHHo. Ckopee Bcero, Tok Oyaetr 4 A unu Gonblie. lNockonbky 3ToT
npoLecc NPoAomKaeTcs, Kunsilee AencTene ocnabuT YyacTulbl OT NOP U NOBEPXHOCTEN MeTanna. OToT
npouecc npounsdsoguT ra3 HHO, noaTomy o4eHb BaHO, YTOOLI ra3 He cobupancsa Hurge B NOMeELLEHUN
(Hanpumep, Ha noTorkax).

Uepes HECKOMNbKO YacoB OTKMOYMTE 3NEKTPONUTaHUE U BbISIENTe pPacTBOP 3AMEKTPosiMTa B €MKOCTb.
TwarenbHO NpOMOWTE KNETKM AUCTUNNMPOBaHHOW Bogon. OTduneTpynTe pas3baBreHHbI pacTBoOp
NaOH uyepes OymakHble nonoTeHua mnu koderHble uneTpbl, YTOObI yoanuTb 4Yactuubl. Bbinente
pas3baBreHHbIN pacTBOp O0OpaTHO B KMNETKM W MOBTOPUTE ITOT MPOLECC OYUCTKU. BO3MOXHO, Bam
npuaeTca MoBTOPUTb MPOLECC SMEeKTponmMsa M MNPOMbIBKM MHOro pas, npexge 4Yem nracTuHb
nepecTtaHyT BblbpacbiBaTb 4acTuubl B pacTBOp. Ecnn Bbl XOTUTE, Bbl MOXETE MCMOMb30BaTb HOBbLIN
pacteop NaOH kaxgpblin pas, Korga Bbl o4MLlaeTe, HO, NOXanyncra, NoMMnUTE, YTO Bbl MOXETE MPONTU
MHOrO pacTBOpa TOSMIbKO Ha 3TOW CTaguWM OYUCTKW, €CNK Bbl pelunTe caenatb 3To Takum obpasom. Mo
OKOHYaHMN YUCTKM (OObIMHO 3 AHSA YUCTKKU), OKOH4YATESIbHO MPOMOWTE YUCTOM OUCTUIINTIMPOBAHHOWM
Bogon. OueHb BaxHO, 4TOOblI BO BpPEeMS YUCTKM, BO BpeMs KOHOMLMOHWPOBAHWS M BO BpeMms
NCNoNb30BaHUSA NOSIIPHOCTL ANEKTPUYECKON dHeprum Becerga boina oguHakoBown. Opyrummn cnosamu, He
MEeHSANTe MecTaMu NOoAKmMYeHns GaTtapen, Tak Kak 37O pa3pyluaeT Bce NoAroToBUTENbHblE paboTbl U
TpebyeT NOBTOPHOIO BbINOMHEHUSA MPOLECCOB YNCTKN U KOHANLMOHUPOBAHUS.

Mcnonb3yst Ty e KOHUEHTpauuio pacTBopa, YTO M MPU OYMLLEHWUW, 3aNONIHUTE KNeTKM pa3baBneHHbIM
pacTBopom. [MoganTe OKoMo 2 BOMLT HAa AYENKY U AanTe YCTpoWcTBy paboTtaTb. [MOMHUTE, YTO O4YeHb
xopollasi BeHTunsuma Heobxoguma BO BpeMs aToro npouecca. 1o mepe pacxogoBaHvs BOAbl YPOBHU
OyoyT nagatb. Kak TOnbKO KMeTku cTabunuampyrotcs, cnegute 3a Tokom. Ecnn notpebneHune Toka
AOCTaToOYHO CTabunbHO, npogormkanTe 3ty dasy KOHOULMOHMPOBAHUS HEMpepbiBHO B TedYeHue OBYX-
Tpex [AHen, pobaenas OOCTaTOMHOE  KONMMYeCcTBO  OUCTUINMPOBAHHOW BOAbl ANS  3aMeHbl
notpebnsemoro. Ecnn pactBop MeHsIET LBET nnu obpasyeT Cron rpsiav Ha NOBEPXHOCTU 3NEKTPONnnTa,
TO ANeKTPOAbl HYXOAltTCs B OOMNOMHUTENbHbIX CTaguax OovucTku. [locne OByx-Tpex AHen npobera
BblfienTe pasdaBneHHbi pactBop KOH u TwaTenbsHO NpoOMONTe KNETKM ANCTUIIIMPOBAHHOW BOAOWN.

KoHCTpyKumMs, KOTOpyk wucnonb3oBan 3ak, OYeHb pas3yMHa, C WCMONb30BaHWEM NerkogoCTYMHbIX,
Hegopornx Tpy6 n3 MNBX. CnvpanbHble SNeKTPoAbl HAXOAATCA BHYTPWU TPyObl AnamMeTpom 2 Arnma, u
3ak rosoput, 4YTO OGapboTep Takke sBnsetca Tpybow [NBX gnametpom 2 gronma. A cepbesHo
COMHEBaloCb, YTO bapboTep AnameTpom ABa AloiMa MOXET BblAepXXmBaTb NOTOK A0 17 N/ MWH, 4TO
ABNSIETCA CYLEeCTBEHHOM BenuumHon. Takke. Bbl xotute, 4TOObl nNy3bipbkM B Gapbotepe Obinu
ManeHbknmK, 4YTobbl ras3 BCTynanm B XOPOLWWMM KOHTaKT C Bogow. CnegoartenbHo, 6bino  Obl
uenecoobpasHo ucnonb3oBaTtb 6onee ogHoro 6apboTtepa, rae Ha gnarpamMmme NokasaH TOMbKO OAMH.

BapboTep pacnonoxeH Mexay pe3epByapoM W ABUraTenieM W pacrofiokeH Kak MOXHO Gnmke K
asuratento. bapboTep aenaet Ase Bely, HaMbonee BaxXHO, OH NpeaoTBpaLLaeT BOCnaMeHeHve rasa B
pesepByape Ans XpaHeHus U3-3a 06paTHOro BO3ropaHusi, BbI3BAHHOTO Crerka NpUOTKPbITLIM KilanaHom
ABuratens, W, BO-BTOPbIX, OH yAanseT Bce MocrneaHue cnedbl NapoB rMApoKcMaa Kanua u3 rasa,
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3almuas XX1M3Hb apuratenbs. 9To GonbLuomn BbIUTPbILW OJ14 TaKOoro npocTtoro gonorfiHeHnA.

PesepByap Onsi XxpaHeHusi ra3a Takke cagenaH m3 Tpyboel MNBX, Ha aTOT pa3 guameTtpom 4 gronma (100
MM), anvHon 14 aronmoB (350 MM) co CTaHOAPTHbIMU TOPLEBLIMU KpbILKaMu, 3akpernneHHbIMU Ha
MecTe ¢ nomouwlbto krnes [NBX, Kak nokaszaHOo Hwke. ITO KOMMNAKTHOE U 3p(eKTUBHOE YCTPOMCTBO,
KOTOpOEe XOpOoWoO MOAXOAMT ANS  MCMOoMb3oBaHWs Ha MoTouukne. bombwas 4actb  3TOro
OOononHUTENbHOro o6opyaoBaHMa MOXeET ObiTb YCTaHOBMNEHA B BENOCUMNEAHbIX KOP3UHAX, YTO ABMSETCA
aKKypaTHbIM YCTPOMCTBOM

OneKkTponpMBOA K 3MEKTPONM3epy OCYLLECTBMASETCA OT LUMPOTHO-UMMNYNbCHOrO Moaynatopa (Takke
M3BECTHOIO KaK «pPEerynstop CKOPOCTU BpaLLUeHUs ABUraTensi MOCTOSHHOrO TOKay»), KOTOpbIA Obin
npnobpeteH B komnaHum Hydrogen Garage B Amepuke. dTa KoHkpeTHas nnarta UMM Gonbwe He
AOCTYMNHa, N03ToOMy, 0COGEHHO AnsA Tex, KTo B EBpone, BbiGop MoxeT 6bITb Ha rmcybernetics.com, xots
€CTb MHOTO MOCTaBLUUKOB, 1 MOAYIb HE AOMKEH OblTb 4OPOrMM.

MockonbKky 3TOT GnOK ObIN paccyMTaH Ha MakKcMManbHYH MOLWHOCTb Bcero 15 A, 3ak gobasun euwe
ogouH TpaHsuctop FET Ha 15 A, napannenbHO BbIXOOHOMY Kackagy, 4tobbl nogHATe Tok Ao 30 A.
MpepoxpaHnTenb 3aluLLaeT OT Cy4YarHbIX KOPOTKUX 3aMblKaHUI, a pene Ucnonb3yeTcs Ans KOHTpons,
Koraa arekTponum3ep AoMmKeH Npouns3BoauTh ras. CoegnHmntenbHbIM NpoBogoM saernisietca # 12 AWG (swg
14), makcumanbHas HenpepbiBHAs cuna ToKa KOTOPOro COCTaBMsieT 4yTb MeHee [ecAaTn amnep,
NO3TOMY, XOTSl MUKOBblE 3HAYEHWUsI TOKa MOryT COCTaBnATb ABaguaTb amnep, CpeaHWin TOK HaMHOro
HVXXe 3TOoro.
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[lBa anekTpomarHuTa cHapyxun 6apboTtepa, pacnonoxeHHble Ha 2,5 giorma (65 MMm) Hag OCHOBaHMEM,
NOOKIMIOYEHbl KaK 4acTb JMEKTPUYECKOTO MUTAHUSA K 3NEKTPONM3Epy, M 3TO MPUBOAUT K TOMY, 4TO
Gonblas 4YacTb My3bIpbKOB KUCropoda W Bogopoda oTaenseTca u BbixoguT m3 Gapbotepa 4vepes
pasHble TpyObl. Yepes GapboTep yCTaHOBIEH pasdenuTenb, KOTOpbI NpedoTBpallaeT CMeluMBaHue
ra3oB HaJ NOBEPXHOCTLIO BoAbl. BapboTep Takke BbIMbIBAET GOMbLUYO YaCTb NAPOB rMAPOKCHMAA Kanus
n3 rasa, Korga nysblpbkW NOAHMMAKTCA Ha MOBEPXHOCTb, 3aluwiasl ABuUraTenb, MNOCKOMNbKY 3TW Napbl
OKa3blBaKOT OYEHb Pa3pyLUMTENbHOE BO3OENCTBME Ha ABUraTenu.

Lene nobon cuctembl HHO - oGecneunte MWHMMarbHOE KONMUYECTBO rasa mexay Gapborepom wu
asurarenem, 4tobbl 3abnokMpoBaTh BOCNIIaMEHEHNE ra3a B ManioBEpOSATHOM criydyae obpaTHoro yaapa.
B aTton cucteme pesepByap Ons XpaHEHUs rasa COAEPXMT OvYeHb Bonbluioe KONMYecTBO rasa, XoTsa no
obLemy npusHaHuo 310 He nonHbi ra3 HHO 6narogaps cucteme pasgeneHns aNekTpoMarHUToB, HO,
TEM He MeHee, 6bIno 6bl Hanbonee Lenecoobpa3Ho MMETb BTOpor BapboTep Mexay pesepByapom Ans
XpaHeHusa rasa v gpuratenb, pacronoXeHHbI Kak MOXHO 6numxke k asuratento. HHO ras npoussogut
OYeHb BbICOKOCKOPOCTHYIO yOApHYI0 BOSHY, KOrda OH 3axuraeTtcs, noatomy G6apbotep AOmKeH UMeTb
MPOYHYI0 KOHCTPYKLMIO, YTOObI MPOTMBOCTOATH 3TOMY. Hukakas oTkuaHas kpblwka GapboTtepa wmnm
Npo4yBOYHOE YCTPOWCTBO HE OENCTBYKOT LOCTATOMHO ObICTpPO, 4TOObI caoepXuBaTb YOAPHYHK BOSHY
HHO, nostomy cpenante kopnyc 6apboTrepa [OCTAaTOMHO MPOYHBbIM, 4YTOObI BblIOEPXaATb BOJHY
AaBneHus.

OnekTponusep 3axa BbIrMaanT criegylowmnm obpasom:

__ BosnyxoHenpoHnuaeman kpeiuka

MECTENH Dak C 2o0on

OpHOCTOpPOHHWA
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anexkTpoabl

392 MM

e ——— INeKTpoMarHuT
(=] 3nexkTponuzep HT'

/ R |

3aTkI4yKa ANA CNHBAHHA I

=

KomGunupo-
rA30BkLIE COEQWMHEHWUA EaHHbIA Dapbo

TEP W FaI0mL
FazNenuTenNk

CnepnyeT noHnmartb, YTO pe3epByap Ansi BoAbl, anekTponusep, 6apbotep / cenapaTtop v pesepsyap Ans
XpaHeHnsa Bogopoaa paboTatoT no Tpuguatbh PyHTOB Ha KBA4paTHbIN HOMM. OTO 03HAYAET, YTO KaXabln
M3 3TUX KOHTENHEPOB AOMKEH ObITb 4OCTATOMHO MPOYHbLIM, YTODbI 4OCTATOYHO NErko BbiAepXKMBaTb 3TO
AaBrieHne. JTO Takke oO3HavaeT, 4yTo obpaTHbii knanaH Ha 30 ¢pyHTOB Ha KBagpaTHbIA AWM Ha
KMCIOPOAHOW TpyOe €BMSIETCA BaXHOW YacTbl0 KOHCTPYKUMM, a TakKkKe SBMSIETCA Sr1EMEHTOM
6esonacHocTn. Korga ny3blpbku rasa u3 anekTponusepa BbIXogaT B pe3epByap 45151 BOAbl Kaxabl pas,
Korga Kanns BoAbl NOAAETCH B ANEKTponmnsep, CoaepXumMoe pesepayapa Ans BoAbl HA4 NOBEPXHOCTLIO
BOAbl CTAaHOBUTCS Bce Oonee curbHOM cmecbio Bo3gyxa um rasa HHO. CnepoBartenbHO, 3TO CKOpO
CTaHOBUTCS 3HepreTMyeckon cmecbto. OObIMHO Ha pesepByape Takoro Tuna HakannvMeaeTcs
cTatnyeckoe 3NeKTPUYEeCTBO, MOITOMY OYEHb BaXKHO 3a3eMNUTb Kak pe3epByap, Tak M KPbILKY, Npexae
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4YeM CHMMaATb KPbILLKY, 4yTOObI HAMONMHUTL pes3epByap OOonNbLUNM KONNYECTBOM BOAbI.

OnekTponusep cogepxut pacteop rmgpokeuga kanma (KOH). B npouecce anektponusa obpa3syertcs
CMecb MapoB Bogopofa, Kucrnopofa, pacTBOPEHHbIX ra3oB (Bo3gyxa) M rugpokcupga kanusa. Korga
cuctema ucrnonb3yetcd, Boga B 6apboTepe BbiMbIBaeT GOMbLUy0 YacTb MapoB rMapokcuga Kanus, u
npyM 9TOM OHa MOCTENEeHHO npeBpallaeTcsa B caM pas3baBreHHbI anekTponut. [vapokcua Kanus
ABNAETCH WCTUHHBIM KaTanu3aTopoM, U XOTS OH CNOoCcoBCTBYyeT MpoLeccy 9nekTponusa, OH He
N3HalMBaeTCsa BO BpeMs anekTponusa. EgmHctBeHHasn noteps ans 6apbotepa. CtaHgapTHas npakTuka
3aKntoyaeTcs B TOM, 4TOOblI Bpems OT BpPeMEHW BbinMBaTb cogepxmmoe HGapboTepa B anekTponusep,
CHoBa 3anonHaa GapboTep ceexen BoAoW. Bbino oObGHapy)XeHO, 4YTO MMOPOKCUA Kanus sBNSeTcH
Hanbonee apPeKTUBHBbIM KaTanM3aTopoM ANs 3NEKTPonm3a, HO OH OYeHb NITOXO BNUSIET Ha ABUraTerb,
€Cnn emy paspelleHO B Hero BxoauTb. [lepBbin 6apbotep o4veHb appekTMBEH B yganeHuM napos
rmapokcMaa Kanusl, HO MHOrMe niau npeanovMTatroT npoasuraTb MPOLECC OYUCTKM elle Aanblue,
nomelyasn sToporn 6apboTep B NMHUIO, B AaHHOM crydae, mexay 6akom ansa sogopoda un gsuratenem. C
ABymsi 6apboTtepamm, abCoNOTHO HUKaKMEe napbl rMAPOKCHaa Kanus He OCTUraloT ABUraTtensi.

Mpn pabote ¢ rasom HHO B kayecTBe €OWHCTBEHHOrO TOMMMBA BaXXHO OTperynupoBaTb BpeMs
3aXuraHmsa Tak, YTobbl OHO BO3HMKANO Mocne BepxXHeW MepTBOW Touku. Bpemsa Ha aTom Gaike Tenepb
ycTaHoBneHo Ha 8 rpagycoe nocrie BMT. OagHako, ecnv ctunb Jasunaa Kupes 6apootupyetr HHO yepes
XMOKOCTb, TaKyto Kak aueToH, TO HUKaKuX BPEMEHHbIX MU3MEHEHUI He NoTpebyeTcs.

OTOT anekTponu3ep npegHasHadeH Ans paboTbl OT HOMMHANbHBIX LUECTUM BOMLT 3NEKTPUYECKUX
MOTOLMKNOB (Okoro 7,3 BOMbT nNpu paboTatolem gsuratene), HO yBENMYEHWe KonmyectBa TpyOoK,
Kakgas U3 KOTOPbIX COOEPXWUT KaTyLIKW 3NEeKTpoaoB, NpuBedeT K npeobpa3oBaHUI0 KOHCTPYKUUW B
cuctemy 12 B, a 3aTeM B KOpyC 3neKkTponu3epa. BeposiTHO byaeT Tak:

B0O3MOXHO, YTO CEMb KOMMIEKTOB U3 TPEX UMM YEThIPEX Cnnpanen, CoeauHeHHbIX napannensHo, byayT
ncnonb3oBaTbCs Ana 6onee KpynHbiX ABUratenemn ¢ ux anektpuyecknmmn cuctemamm 13,8 Bonbt. 3ak
NCNONb3yeT OYEHb MPOCTON MeTon, MO3BOSMANLMA BbiMyCKaTb M3OLITOYHLIN ra3 Yepe3 KUCITOPOAHbLIN
KnanaH, ecnu Npou3BoACTBO rasa npeBbillaeT TpeboBaHus asuratend. [pu pabote B cucteme ¢
HanpsbkeHnem 12 B mMoxeT ObiTb yaobHee ucnonb3oBaTb CTaHAAPTHbIA NEpeknovaTens AaBreHus,
KOTOPbLIN pasMblkaeT aNEKTPUYECKOEe COedMHEHME, KOrda AaBNeHne rasa nogHUMaeTCs Bhille 3HA4YEHMS
AN1s1 9TOro NepeknyaTens:



Pene paBneHusi NpocTo MOHTUPYETCA Ha OOHOW M3 TOPLIEBLIX KPblEK Gaka BbICOKOro AaBrneHusi, U
3NeKTpUYEeCcKoe coeauHeHVWe NepeknYaTens HaxoouTcs Mexay perne u anektponusepoM. Ecnu
[JaBneHve rasa [JocTUraeT MakcumarnbHoro 3HadeHuss 30 yHTOB Ha KB. 3aTeM nepeknioyaTenb
pa3MbIKaeTcsi, OCTaHaBNMBas ArIEKTPONun3, Noka AaBrneHne CHOBa He ynager:

BHumaHue: 3ToT anekTponusep He urpywka. Ecnu Bbl AenaeTte u ucnonb3lyete OAMH U3 HUX, Bbl
geraete 3TO Ha CBOM CcTpax M puck. Hu paspaboTtumk anekTponusepa, HU aBTOpP AAHHOrO
OOKYMEHTa, HM NOCTaBLUMK UHTEpPHeT-gUcCnsess He HeCyT HUKAaKoOM OTBETCTBEHHOCTU, eCriv Bbl
noHeceTe Kakue-nmbo yb6bITKM Unu yuwepb B pesynbrate CBOUMX COOGCTBEHHbLIX AeUCTBUMK. XOTHA
cuMTaeTcs, YTO M3roTaBNMBaTb U UCNOMb30BaTb 3NEKTPONIN3Ep 3TOW KOHCTPYKUMM BMONHEe
Oe3onacHO nNpu YyCrNOBMM COOMIOAEHUMA MNPUBEAEHHbIX HWXEe MWHCTPYKUMA MO TexXHUKe
6e3onacHOCTH, NogYEePKUBAETCSH, YTO OTBETCTBEHHOCTb NIEXUT Ha Bac U TONbKO Ha Bac.

OnekTponusep He OOMKEH paccMaTpuBaTbCs Kak U30NMPOBaHHOE YCTPOWUCTBO. Bbl 4OMKHBI NOMHUTD,
YTO 3NEKTpPUYEeCKMe U rasoBble MpefoXpaHUTElNbHbIE YCTPONCTBA SABMSKTCA HEOTbeMMeMOn YacTbio
nobOoN TakoW YCTAHOBKWU. YCTPOWCTBA 9reKkTpobe30onacHOCTU - 3TO aBTOMAaTMYECKUM BbIKITHOYaTENb
(koTopbIN Ucnonb3yeTcsa NoBbIM ANEKTPUKOM MpU NPOKNagKe 3NeKTponpoBOAKM B AOME) AN 3allmThbl
OT Cny4YanHbIX KOPOTKMX 3aMblKaHWn U pene, 4YTobbl ybeauTbcs, YTO ycunuTtenb He paboTaeT, Korga
aurartenb He paboTtaert:



OaHoCTOROHHWA
BEHTHNb

K apuratenso

Tem He MeHee, cuctema, paspabotaHHas Zach West, noyTn HaBepHsika He ¢BrnsieTcs
camonogaepXxuearLencs, M ecnum 3ST0 NpaBunbHO, TO 6artapet, nuTaloLWyl 3NeKTponusep,
HeobOxoouMo OyaeT 3apsbkaTb Mexay noesgkamu. OTO He [OMKHO ObiTb CUTyaumen, NOCKOMbKY
CYLLECTBYIOT  BbICOKOI(EKTMBHbIE  3NEKTponu3epbl. Bo-nepBbiX, CnNUpanbHbI  NNACTUHYATbIN
anektponunsep Shigeta Hasebe nponseen 7 n / muH rasoson cmecn HHO npu BXOgHOM MOLLHOCTW BCETO
84 BT, n, xota atn 84 BT gasnsatotca HeyaobHeimn 2,8 B npu 30 A, JOmMKHO BbITb BO3MOXHO NOOHATH
HanpsKeHne M CHM3UTb TOK 6e3 NoTepsiTb CAIULIKOM MHOrO NMPOM3BOAMTENBHOCTU. 10 MOEMY MHEHWUIO,
3MNeKTpMKa MOTOUMKIA OO0MMKHA ObiTb cnocobHa BbigaBaTb 84 BT, n NosTOMy MOTOLMKIT MOXET CTaTb
aBTOHOMHBIM.

MoTtouuknbl, 6e3ycrioBHO, MOryT CTaTb aBTOHOMHbLIMW, Kak 3TO BMAHO W3 CUCTEMbI JIIEKTPUYECKUX
MOTOUMKNOB gm3arHa Teruo Kawai COP>3. Tepyo oTnpaBwuncs B AMEpPUKY M ydacTBOBan BO BCTpeue,
HauerneHHOW Ha To, 4YTobbl ero Aus3anH 6bin M3roToBneH u npogaH B Amepuke, korga BcTpedva 6bina
npepsaHa, 1 Tepyo 3anyran NOKUHYTb CBOe NpeanpusTme.

Bbl Takke OOMKHbI MOMHUTL, YTo CTuB PanaH 13 Hoeon 3enaHanm NpoaeMOoHCTpUMpoBasn ynpasneHue
CBOMM MOTOLIMKIIOM Ha OYMLLIEHHOM Bode. A nogo3peBato, YTO OuullieHHasi Boaa Oblna BoAon, koTopas
Oblnia HanosTHeHa 3apshKeHHbIMM KnacTepamMmu Boabl, kak onucaHo CypartTtom u 'ypnu. Ux anektponusep
nmeet adpdekTnBHocTb 0,00028 knnosaTT-4acoB UM MeHbLUE ASs NPOM3BOACTBA O4HOrO NUTpa rasa.
OTn HeynoOHble eanHWLBI 03HaYaloT, YTO Ana npomssoactea 1 n / MuH Tpebyetca 16,8 BT, unn 7 n /
MUH - 118 BT. Ecnn k Bo3gyxy, nocTynawLllemy B ABuratenb MOTOUMKNA, AobaBUTCSA TyMaH XONogHON
BOAbl, TO, BEpPOATHO, noTpebyeTtca Gonee 7 n / muH. Ecnn y Bac ecTtb QOCTAaTOMHO Xopowwun 6ak,
KOTOpbLIN caenaH M3 martepuana, CnocobHOro cogepXkatb OYeHb MareHbKMe MOSeKkynbl 3TOro rasa,
Torga ra3 MoxHo cxatb Ao 1000 yHTOB Ha KBagpaTHbIA AWM, U 9TO JOSMKHO NO3BOMUTE MOTOLMKIY
HeKoTopoe BpeMsi beraTb Mo razoBoMy GarsioHy.
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