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W3obpeTenne OTHOCHTCS K yCTPOMCTBY IS TIOTyYESHUS 030HA C MTOMOIIIBIO ITa3MEHHOTO AJIEKTPUIECKOTO
paspsiia ¥ MOXET OBITh HCIIOJNB30BAHO B PA3NIMUHBIX OTPACIAX Uil 0OpabOTKH O030HO-BO3IYLIHOM
CMECBIO C LIEJIBIO CHIDKEHHS KOHIIGHTPALMH BPEJHBIX BEILECTB B BO3AyXe. YCTAHOBKA IS IONYyYECHHS
030Ha BKJIIOYAET TUIA3MEHHBIH MOIYIIb 030HATOpP W COECAWHEHHBIC C HUM IyJbT YIPABICHHS, MTUTAIOIINH
CHJIOBOH Mpeo0Opa3zoBaTesb, KATATUTUIECKUI OJIOK U BEHTHIATOD, IIPHYEM NPeoOpa3oBaTesb BHIIOIHEH C
BO3MO)KHOCTBIO PETYIMPOBAHMS MOIIHOCTH. DJIEKTPOABI B IUIA3MEHHOM MOJYJIE 030HATOPE BBIOIHEHBI
13 METAJUIMYECKUX LIIUIEK, PACTIOIIOKEHHBIX Ha OHOW JIMHUH NapajuIeNIbHO TUIACTHHE HA PacCTOSTHUH
JIpyT OT apyra 5-15 MM U Ha paccTosHUU 1-5 MM OT Kpasi IIMWIBKH J0 TIACTHHBI, KPOME TOTO, BHYTPH
CTEKJITHHON IDTACTUHBI PACIIONIOKEHBI H30JIMPOBAHHBIE HIEKTPOAbl. TeXHUUYECKUil pe3yibrar COCTOUT
B IIOBBIIICHUH BBIXO/Ia T€HEPHPYEMOH IIIa3Mbl, aKTHBHOTO KHCJIOpPOJa M O30HA 3a CUET ITOMyYEHUS
HEpaBHOBECHOW HH3KOTEMIIEPAaTypHOH II1a3Mbl B TIPUIIOBEPXHOCTHOM CJIOE TUIJIEKTPUKA B CKOJIB3SILEM
OapbepHOM paspszne. JOMoNMHUTENbHBIM TEXHHYECKUM PE3YJIbTaTOM SIBIISICTCS ITOBBILICHHE HAJCKHOCTH
3a CHeT YIIyUIICHHUS 3aIUThI OT IPO00sL, a TAKKE YITPOIICHNE U3TOTOBICHNS U 00CITYKNBaHUS 030HATOPOB
U yCTaHOBOK /IS IIOJy4eHUs 030Ha.
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MIIK: CO1B 13/11
IInasmMeHHbIN MOAYJIb O30HATOP U YCTAHOBKA JJIS MTOJYYEHHS] 030HA

H3o0peTerne OTHOCUTCS K YCTPOMCTBY JUUISI TIOJYYEHHUSI 030HA C TIOMOIIBIO TUIA3MEHHOTO
3NEKTPUUECKOTO pa3psaa U MOXKET ObITh HUCIIOJIb30BAHO B PA3IMYHBIX OTPACISIX ISl 0OpabOTKH
O30HOBO3JYLIHON CMECBIO C LIEJIbIO CHIXKEHHST KOHLIEHTPALMK BPEIHBIX BEILECTB B BO3AYXE.

UsBecten renepatop o3oHa (I'emepatop o3oma: marentr RU2200701, Poccuiickas
Oeneparus, 3asska RU2002102584, 3asei. 28.01.2002, omy6a. 20.03.2003), cocrosmuii u3
IVBJIEKTPUUECKON IMIMHAPUYECKON TpyObl, Ha HApPYKHOW MOBEPXHOCTH KOTOPOH pa3MelleH
BHELIHUNA METAJUIMYECKUH 3JIEKTPOA. BHYTpEHHMI 3JIEKTPO BBINOJIHEH U3 METAININYECKON CETKU
U pa3MelleH KOAKCHaJIbHO, Oe3 3a30pa, BIOJIb BHYTPEHHEH NOBEPXHOCTH TPyObl. BHyTpeHHUil u
HApY>KHBIN 3JIEKTPOAbI COEAUHEHbI C HMCTOYHUKOM IepeMeHHOro toka. Ilomaua Bo3aymHOro
IIOTOKA BHYTPb JHAJIEKTPUYECKOH TPYOBl OCYIIECTBISETCS IPH MOMOLIH 3JIEKTPOBEHTHIISITOPA.

Henocratku pnaHHOrO reHepaTopa OINPENeNsIIOTCS €ro KOHCTpykuuen. IlnmotHoe
NpUJIEraHue DBJIEKTPOJOB K CTEKIy (IMIJIEKTpUYecKkoMy Oapbepy) OOyClaBIMBaeT Malyio
IUIOLIAb 3JIEKTPUYECKOro OapbepHOrO paspsiia, 4YTO, B CBOK OYepedb, O3HAYAET HHU3KYIO
NPOU3BOAUTENPHOCTh MO O30HY (I/4), T.K. HE BEChb IOTOK BO3IyXa, MPOXOMALIMN dYepes
AMAJIEKTPUYECKYIO TPyOy, MPOXOAUT 4epe3 30Hy OapbepHOro paspsiia U, COOTBETCTBEHHO, He
MOABEpraeTcss ero BO3AeHCTBUIO. IINOTHOE mnpuneranue 3JEKTPONOB TAKXKE YBEJIUYUBAET
BEPOSITHOCTb BBIXO/AA IEHEpaTopa O30HA M3 CTPOs 3a CUET JIOKAJIBHOIO IEperpeBa CTeKsa
(OTCYTCTBYET BO3MOKHOCTb OO/1yBa) U, KaK CIENCTBHUE, MPOOOs CTEKJIA.

Taxxke m3Becren o3onarop (O3onatop: matent RU2261837, Poccuiickas ®enepauus,
3asiBka RU2003124328, 3asen. 04.08.2003, omy6. 10.10.2005), comepskaiuuii MeTasIAYeCKHe
3JIEKTPOAbI, MOAKIOYEHHbIE K UICTOYHHUKY MUTAHUS [IEPEMEHHOI0 TOKa. DJIEKTPOIbl pa3/ieneHbl
paspsiAHBIM IPOMEKYTKOM U AUSJIEKTPUYECKUM ClI0eM. MeTanandecKue 3J1eKTPOAb] BBIMOJHEHBI
¢ (ackoii Ha KpasX CO CTOPOHBbI BHYTPEHHHMX NPOTHBOJICKALIUX TOBEPXHOCTEH, a
OURJIEKTPUYECKUH  CIIOH  UMeeT  OTPHULUATEeNbHBI  TeMmmepaTypHbld KO3 dHuIHeHT
OTHOCHUTEJIbHON AU3JIEKTPUUECKON MPOHULIAEMOCTH.

OtcyrcTBHE B ONMHMCAHWUHM JAHHOTO IATEHTa HAa H300pETEeHHE YHCIEHHBIX 3HAYCHUH
SHEPro3arpar Ha MPOU3BOACTBO O30HA AENIa€T HEBO3MOXXHON OLIEHKY 3asIBJIEHHBIX IPEUMYILECTB
nepea aHAJIOTUYHBIMH YCTpOHCTBaMH. Takke B OMHMCAHUHM HET rabapuTOB OMBITHOrO obOpasia
reHepaTopa, a TakXKe 3Ha4eHHs padOuMX YacTOT €ro MCTOYHUKA MUTAHUS, YTO 3aTPyIHSET
OLIEHUTb BO3MOXXHOCTb BHEJPEHUsI 030HATOPOB TAKOTO TUNA B MPOU3BOJCTBO.

JnutenpHast paboTa O30HaTOpa C HWCTOYHHMKOM TMHTAaHUS 0€3 aBTOMAaTHYECKOH

PEryJIupOBKU MOKET MPUBECTH K YBEJIUUEHHUIO TEMIIEpaTyphl OXJIAKIAAIOIIEr0 030HATOP BO3/yXa,



qTO, B CBOHO OUEPEAb, MNPUBEACT K YMCHbBIICHHIO ):lI/IBJIeKTpI/I‘{eCKOfI MNPOHULAEMOCTHU

>
JOUBJIEKTPUUECKOrO ¢J0sl. B nTore skcryaTaliuoHHbIE XapaKTEPUCTUKU 030HATOPA yXYALIATCSL.

Haubonee Oam3kum K 3asBisieMOMY H300pETEHHIO SIBIIsIETCS reHepaTop o30Ha (I'eneparop
o3oHa: mnareHT EP3478633, eBpomnelickas mnaTeHTHas opraHusauus, 3asska EP17823714,
3asBi.-04.07.2017, omybn. 24.03.2021), mpexacraBisitouuii coOOM 030HATOpP, B KOTOPOM B
Ka4eCTBE 3JIEKTPOJOB UCIOJb3YIOTCS IIaCTUHBI YCTaHABINUBAaEMblE NAPAJUIEIbHO APYT APYTy. 3a
cueT OOJIBIIOH TIIOINAAN 3JIEKTPOAOB M BO3MOXKHOCTH UX YCTAHOBKH MapauiesbHo oT 2 10 30 map
noBbImaeTcs 3PPEeKTUBHOCTD BBIPAOOTKU 030HA NP COXPAHEHUH MAJIbIX Pa3MEPOB O30HATOPA.

JIONOTHUTENPHBIMU MPEUMYLIECTBAMHU WCIOJIB30BAHUS TUIOCKUX 3JIEKTPOJOB SBJAETCS
YBEJNIMYEHUSI YHUCIAa Pa3psAdOB HAa UX TOBEPXHOCTH M 3PPEKTHBHOCTb OXJAXKIEHHS IJIOCKOM
MIOBEPXHOCTH MPOXOAALIUMU NMOTOKaMH Bo3ayxa. Pekomenayemas tonmuHa saexkrpoaos 0,3-1,5
MM.

3a cyer MCHOJIb30BaHMS MMOKUX M30JUPYIOIIUX MPOKIATIOK MEKAY SJIEKTPOAAMHU MOKHO
OOCTHIHYTb TPeOyeMOro KOJIMUeCTBa BhIpabaThIBAEMOrO 030Ha.

O30HaTOp, ONMCAHHBIN B MATEHTE OCHALIEH MUKPOKOHTPOJUIEPAMH, KOHTPOJIUPYIOLUTUMHU
HaNpPsOKEHWE HUCTOYHUMKA NHWTAaHMs, MCXOJd M3 3HAYEHUHN MapaMeTpoB OKPYKAIOLIEH Cpenbl.
HcTrouHuk nuTaHus MO3BOJISIET BbIAABATh HaIpsDkeHUe B nuamnas3one 6 kB-12 kB ¢ wacroToii ot 1
1o 35 kI,

PexoMenyeTcst BbIpe3aTh 3JIEKTPOIbI MPSIMOYTOJIBHOHN (POPMBI U3 METAJUTMYECKHX JIUCTOB,
Jaydiie w3 Hepikaseromieidl cranu. Takas ¢opma mnosBosisieT 3(P(HEKTHBHO HCIOJIB30BATDH
IIPOCTPAHCTBO, BBIJEJICHHOE M0/ pa3MelleHne 030HaATOpa.

OmnucaHHOE B MATEHTE U3JIEJINE MOXKET ObITh Pa3MEIIECHO Ha MyTH ABM)KEHUS BO3yXa MU
KUCJIOpOAa JJisl CHUHTe3a O030Ha. Pa3paboTaHHBIN O030HATOP PEKOMEHAYETCS pa3Melarb B
U30JIMPOBAHHBIX BO3AYyXOBOJAX, UMEIOIIUX NMPSMOYTOJIbHOE ceueHre. Pa3menienre J0KHO ObITh
napajuleIbHBIM ITOTOKY BO3JlyXa WJIM COOCHBIM eMy. O30HaTOp UMeeT MOAYJIbHOE CTPOEHHE, IpU
STOM KaXIIbIi MOZYJIb TMPEACTaBIIeT COOON Mapy 3JIEKTPOJOB U IUAJIEKTPHUECKYIO TUIACTHHY
Mekay HUMHU. KomudecTBo Moy el MOXKeT H3MEHSTBCS B 3aBHCUMOCTH OT TpeOyemMoro oobema
030Ha. BHeurHuii kopIyc 030HaTOpa MO3BOJISIET Pa3MeInaTh U (PUKCHPOBATH MOIYJIH.

Henocrarku nanHOTO reneparopa 0OyCIOBIIEHBI CIIOKHOCTBIO ero KOHCTpyKuun. Tak, 6e3
MOJIHOTO pa3dopa 030HATOpPAa HEBO3MOXKHA 3aMeHa “TPOOUTON  MUAJIEKTPUYECKOU IJIACTUHBI, a
TaK)Ke MPOMBIBKA OT MPOAYKTOB pacrajia 3arpsi3HAOLINX BEIIEeCTB, HATUMAKOLINX Ha 3JIEKTPOIbl
U IUBJIEKTPUUECKYIO IUIACTHHY B MpoLiecce SKCITyaTaluu. A3pOAMHAMUYECKOE COTIPOTUBJIEHUE
IPOMBIIIJIEHHOTO 00pa3ia TakoH KOHCTPYKLUH JOCTATOYHO BBICOKOE, KPOME TOTO, MapalieIbHOe

PaCIOJIOKEHNUE SJICKTPOAOB OOBIION miomaa YMEHbIIACT BEPOATHOCTb PABHOTO PACCTOAHUA



MeXy 3JIEKTPOAaMHU MO BCell MIIOIIAAN U KaK CIeICTBUE He 1aeT PaBHOMEPHOIO paclpeaeaeHus
OapbepHOTo pazpsizna.

Takum oOpa3oMm, TeXHHUUECKOH mpobneMoli sBisieTcss HEOOXOAMMOCTh pa3paboTKu
JVIIEHHBIX BBIICTIPUBEICHHBIX HENOCTATKOB S(PQPEKTUBHBIX M KOMITAKTHBIX IUIa3MEHHBIX
MoOJAyJiel Al 030HATOPOB U YCTAHOBOK JJIS IIOJIy4€HUs O30HA.

TexHudeckuil pe3yabTaT COCTOUT B MOBBIIIEHUH BBIXOAA TIE€HEPUPYEMOH IIa3MBbl,
AKTUBHOT'O KMCJIOPO/A U 030HAa 33 CUET MOJy4eHMs HEpAaBHOBECHOM HU3KOTEMIIEpaTyPHOMN I1a3Mbl
B IIPUMOBEPXHOCTHOM CJIO€ TUBJIEKTPUKA B CKOJIB3SIIEM OapbepHOM paspsizie.

JloOTHUTEIbHBIM TEXHUUECKUM PE3YJIbTATOM SIBJISIETCS MOBBILICHNE HAIEXKHOCTHU 3a CHET
YJIYUIIEHUS 3aLUTHI OT IPOo0O0s, a TaKKe YIPOLIEHNE H3TOTOBJIEHHS M 00CTYKMBaHUS 030HATOPOB
Y YCTAaHOBOK JJIsl IOJy4€HMsI O30Ha.

TexHudeckuil pesysnbTar OOCTHraercsi ocoboil KoHcTpykumeil oszonatopa. Cornaco
M300pETEeHUIO, SJEKTPOABI M IUAJIEKTPUYECKas TUIACTHHA, BBITIOJIHEHHAS U3 CTEKJIA, 3aKPETUICHbI
Ha Jiep KaTessax. DJIEKTPO bl BBIMOJIHEHb! U3 METAJUINYECKUX LIMUJIEK, PACTIONOXKEHHbBIX Ha OJHOMN
JUHUM TapajuieNbHO IUIACTUHE HA PACCTOSHMUU 5-15 MM Apyr OT Apyra, BHYTPH CTEKJISIHHOU
IJIACTUHBI TaKXKe Pa3MEIlEeHbl M30JIMPOBAHHbIE 37IEKTPOAbl. ITOTOK BO3AyXa MPOXOAUT BAOJb
030HaTOpa, Orudast HIMEKTPOIBL

IIpennoxeHHass KOHCTPYKLMs O30HATOpPa M yCTaHOBKU oOecneumnBaer 3(dexTuBHYO
BbIpaOOTKY IJIa3Mbl, aKTHBHOTO KHCJIOPOAAa M O30HA 32 CYET IMOJIYYeHHUS HEPABHOBECHOH
HU3KOTEMIIEPaTypHON TIUIa3Mbl B TMPUIIOBEPXHOCTHOM CJIO€ IUAJIEKTPHKA B CKOJB3SIIEM
OapbepHOM paspsizie, BOSHUKAIOIIEM MPH MOJIa4e BBICOKOTO HANPSDKEHHs NMEPEMEHHOTO TOKa Ha
anekTponbl. Ilpu 3TOM Mexay 3JieKTpoaaMu OOpa3yeTcsl 3JIEKTPUYECKOe IMOJie HETMHEHHOM
(OpMBI U Ha TIOBEPXHOCTH IUAJIEKTPUKA BO3HHKAET CKOJIB3SIIUI 3JIEKTPHUECKUil OapbepHbIH
pas3psii, KOTOPBIN pacTeKkaeTcs MeXIy BUTKAMHU 3JIEKTPOJAOB, M 3a CUET YIMOPSIOYEHHOIO HX
PacIoJIOKEH!s] PABHOMEPHO pacrperensieTcsl MO MOBEPXHOCTH IUAJIEKTPUYECKON IMIaCTHHBI U
UMeeT OuYeHb Y3Kyr oOnacth 3aryxaHus. CBOOOIHBIE 3JIEKTPOHBI, BO3HUKAIOIIHME B ILIA3Me
paspsizia, BbI3bIBAIOT MHTEHCHBHYIO HOHU3ALMIO [A30BOr0 WJIM BO3YLITHOTO MTOTOKA, MPOXOIALIEr0
yepe3 CedYeHHe Ta3opaspsiHOro osjemeHTa. Eciu B JaHHOM Tra3o0BO3JYLIHOM MOTOKE
NPUCYTCTBYIOT Ta3000pa3Hble BEIIECTBA, TO HX MOJIEKYJIBI MOJBEPrarOTCsl WHTEHCUBHOU
OoMOapMpOBKE 3JEKTPOHAMHU, TPOUCXOMUT HMOHU3ALUS U JNECTPYKLUUS MOJIEKYJ, BO3HUKAIOT
pamukansl OH-, O- u ngpyrue Bo30YKIAEHHbIE MOJEKYIIBI, KOTOPBIE BCTYMAOT B XUMHUYECKHE
peakuuy OKHCJICHHs, YTO NPUBOAUT K pPa3pyLIEHHIO Tra3000pa3HbIX BPEOHBIX BEIIECTB,
obecrieunBasi MAaKCUMAJIbHYIO 3P PEeKTHBHOCTb OUUCTKU. Takast HETeIIoBas Ijia3mMa reHepupyeTcst
3a CYET MPHIIOKEHUS JOCTATOYHO CHUJIBHOTO 3JIEKTPOMArHUTHOTO TOJIS TS OOeCTIeueHHs pa3psiaa

HEUTpaJIbHOrO Tasa, 4YTo O0eCreunBaeT CO3JaHHE KBA3HHEUTPAJIBHOH CpPEIbl, COAEPIKaIIyHo
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HEeUTpasbl, MOHBI, PaJWKaJbl, 3JIEKTPOHBI U yibTpaduoneroBele (GpoToHbl. braromaps nerkoi
Macce 3JEKTPOHBI N30HPATENbHO YCKOPSIIOTCS MOJIEM U MPUOOPETAIOT BHICOKHE TEMIIEPATyphl, a
0oJjiee TsDKENbl MOHBI OCTAIOTCS] OTHOCHTEIBHO XOJIOAHBIMH Onaromapsi OOMeHy SHeprued mpu
CTOJIKHOBEHUSIX C (POHOBBIM ra3oM.

Obecneuenne sydinei 3amuTel OT MpoOOsi B 3asIBJIIEMOM H300peTeHHE OOYCIOBIEHO
HCTIOJIb30BAHUEM B KQUECTBE JUAJIEKTPUIECKOTO Oapbhepa 3aKaJ€HHOrO CTEKJIa TOJIIHUHON 1-3 MM
U 32 CYET PeryJMpOBaHUs MOILIHOCTH, HANPSDKEHUEM U YaCTOTOM MPOTrpaMMHBIMHU HACTPOHKAMU
cHIIOBOro mpeoOpasoBarens. [lpudueM MOIMHOCTH perynupyroT B auanasone 1-5% ot
HOMUHAJIbHBIX 3HAYEHUH MOIIHOCTH, YTO OOECIeunBaeT AOCTATOUHYIO 3aLIUTY OT MpoOos U He
OKa3bIBA€T HETAaTUBHOT'O BIUSHUA Ha 3PPEKTUBHOCTb OYUCTKH.

VYCTpoHCTBO SIBNIAETCS MPOCTBIM B HM3TOTOBJIEHWH M OOCHY>XKHBAHMM, TaK Kak B HEM
OTCYTCTBYIOT TaKU€ KOHCTPYKTHUBHBIE 3JIEMEHTBI, KaK MPOBOJIOKU (IIPUMEHSIOTCS B KayeCTBE
NpefoXpaHuTeNeii), OCTpble 3yOLbl, HIJIbL, 3alasiHHbIE 3JIEMEHTHl (TakXKe MPUMEHSIOTCS B
Ka4ecTBe MpeAoxpaHuTesel) u T.m. Bee 3To mo3BosisieT ObICTPO U MPOCTO COOpaTh YCTPOUCTBO, a
TaKke ObICTPO W3BJIEYb U 3aMEHHTH JJIEMEHT C BBICOKOBOJIBTHBIM JJIEKTPOJOM M CTEKJIOM Ha
HOBBIH, €CJTN 3JIeMeHT Obl1 pazout, b0 Bhien u3 crpost. COopka 3asBiIsieMoro ycrpoiictsa (1
030HATOpa, M YCTAHOBKH) OCYLIECTBIISIETCS] U3 CTAHAAPTHBIX KOMIUIEKTYIOUINX 0€3 MPUMEHEHHs
BBICOKOTOYHBIX CTAHKOB.

3asBisieMoe M300peTeHne MOSCHSETCs YepTekaMu, rae Ha Gur. 1 mpeacTraBieH 030HaTOp
B 0o011eM Bue, Ha Gur. 2 BUI 030HaTOpa COOKY (C Topua), a Ha (ur. 3 — BUA 030HATOPA CBEPXY, a
Ha (ur. 4 — cxema yCTAaHOBKH JUIS TIOJIYYEHHUST O30HA.

[Tna3meHHbIT MOZYJIb O30HATOpPA BKJIKOUYAET 3JIEKTPOAbl (1) U pacmoNIOKEHHYIO MEXIY
HUMH C 3a30paMHU AMAJIEKTPUUECKYIO TUIACTHHY (2), BBIMOJHEHHYI) M3 CHJIMKATHOTO CTEKJIA.
Onextpons! (1) u mnactuHa (2) ¢ IBYX CTOPOH 3aKpeIuieHbl Ha aepxkarersx (3). Dnexrponst (1)
BBINIOJIHEHbl W3 METAJUNIMYECKUX MIMUIEK, PACIOJIOKEHHBIX HA OJHOM JMHUHU MNapaijiesibHO
TUIacTHHE (2) Ha PaCCTOSTHUM APYT OT Apyra 5-15 MM u 1-5 MM OT Kpasi IIMUJIBKH A0 MJIaCTHHBI
(2). Buytpu mnactuHbl (2) pacmojOXKEeHbl H30JHPOBAHHBIE 3JEKTPONAbI (HE IMOKa3aHbl Ha
gyepTekax). B mpeanodTuTeNnbHOM BapUaHTe peann3alui W300peTeHNUs MIMHIbKH PACIIONIOKEHbBI
Ha paccrossHuu 10-15 MM zapyr oT apyra, B Ka4decTBE CTEKJa IUIACTHHBI (2) HCHOJB3YIOT
XAMHYECKH YIPOYHEHHOE CTEeKIO TONMIUHOH 1-3 MM, snektpoas! (1) BBINOJHEHB W3
HEP>KaBEIOLIEH CTaJu.

VYcTaHoBKa ISl MOJIyY€HHUs O30HA BKJOYAET IOCNEAO0BAaTENbHO COEAUHEHHbIE NIPYT C
APYroM MyJIbT yOpaBlieHus (4), MUTAIOMNA CUJIOBOH mpeoOpa3oBartelb (5), KOTOPBIH CONEPKUT
CUHYC (pUIbTp, MOBBIIAOIIUH TpaHCHOPMATOP U HEOOXOANUMYIO 3aLTUTY HJIEKTPHUECKOH CXEMBI,

BBIIIEONMCAHHBIN TJIA3MEHHBII MOYJIb/030HATOP (6), KaTaauTH4eCcKuii/copOunoHHbIi 610K (7),
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U BEeHTWISITOP/Bo3ayxoayBky (8). Ilurtarommii cuioBol mpeoOpasoBareib (5) BBIMOJIHEH C
BO3MOXXHOCTBIO PEryJMpPOBaHUS MOIIHOCTH, HAIpPsDKEHMs, YacTOTbl U COOTBETCTBEHHO
BbIpaOOTKM O30HA U aKTHBHOTO KHUCJIOPOJa. B HEKOTOPBIX BapHaHTaxX peayn3aluu U300peTeHus
YCTAHOBKA MOXET BKJIFOYATh HECKOJBKO TUIA3MEHHBIX MOnyJeH (3).

SasBisieMoe n3oOpeTeHne padboTaeT CleayrInM oopa3om.

Ha nynpre ympasneHust (4) BKIFOYAIOT YCTAHOBKY JUIA TOJYYEHHUS O30HA M 3AIyCKArOT
BEHTIJIATOP/BO3IYXOAYBKY. 3arpsi3HEHHbIN Pa3IUYHBIMU OPraHMYECKHMMH, HEOPTaHUYECKHMH,
Naxy4uMH, BPEIHBIMHM BEIIECTBAMU BO3AYyX, NPEABAPUTENIBHO OYHUIIEHHBIH OT B3BELIEHHBIX
YaCTHL, HamnpaBJse€TCss B YCTAHOBKY  OYWUCTKM  NpPU  TOMOLIU  BBITSDKHOIO
BEHTHIJIATOPA/BO3AYXOAYBKU. IIpoxonuT Ha OUMCTKH B paspsiiHyro 30Hy. Ilocne momydeHus
COOTBETCTBYIOIIETO  CHUTHAjla  3JIGKTPOSHEPTHUI0  MOJAOT OT  IHTAKOLIEr0  CHUJIOBOTO
npeoOpaszoBarens (5) Ha Ia3MeHHbIH Moaynb o3oHatop (6). Ha snextpoas! (1) momyns (6)
nojatoT Bbicokoe 9-11 kB HanpsbxeHne nepemenHoro Toka. IIpu atom mexay snexkrponamu (1)
00pa3zyeTcs 3JIeKTPUIECKOe M0JIe HETMHEHHOM (POPMBI M HA IOBEPXHOCTH JUAJIEKTPUKA (TUIACTHHA
2) BO3HUKAET CKOJIB3SIUI SJIEKTPUYECKUH OapbepHbIH pas3psii, KOTOPbIA PAaCTEKAETCs MEXKAY
BUTKaMU 3JIeKTpojoB (1), m 3a cUeT YHNOPSIOYEHHOTO WX PACIOJIOKEHUS PAaBHOMEPHO
pacnpenenseTcs o NOBEPXHOCTU AMAJIEKTPUIECKOHN ITACTHHBI (2) U UMeeT OYeHb Y3KYI0 00J1aCTh
3aryxaHus. [ eHepHupyeTcs HeTemioBas miasMa, 00eceunBaeTcst pa3ps HEHTPAJIbHOTO ra3a. 1o
CO37aeT Cpely, COIEp KAyl O30H, HEWTpasibl, HOHBI, PaJMUKaNbL, 3JEKTPOHBL JIEKTPOHBI
npuoOPETArOT BBICOKYIO TEMIIEPaTypy U JHEPTHI0, YCKOPSIOTCS TMOJeM U OoMOapaupyroT
MOJIEKYJIbl Ta3a. Tak jke MPOUCXOAAT U APYTHe TMpoILecChl HOHU3ALMM, NPUCOENUHEHUs
3eKTpOHOB ¢ oOpasoBanneM OH™ O°. JlaHHas peakLMOHHOCTIOCOOHAsT CMECh XOPOLIO TOAXOIUT
I nipeBpateHus 3arpsiHsomux semects B COz u H2O u apyrue npoaykThl pa3ioskeHus MeHee
BpeIHbIE ISl OKpy»Karowel cpeapl. [lanee ra3oBas CMeCh MOCTYINAET HA KaTAJIU3aTOP, KOTOPBIA
UMEEeT PAa3BETBJICHHYID MOBEPXHOCTb ¢ Ooubmiol pabodeid miomanpo. Ha moBepxHOCTH
KaTajau3aTopa B Makpo-, Me€30- U MHKpPOIOpax MPOUCXOMAAT 3aBepIIAoLUe OKUCIUTEJbHbIE
IpoLecchl OYUCTKU. Tak ke MPOUCXOAUT NECTPYKLUs HempopearnupoBaBliero o3oHa. B urore
OUHINEHHBIN BO3yX BBIOPACBIBAETCS B aTMOChEpY.

3asBisieMoe n300peTeHNe MOSICHAETCS TPUMEPAMH.

ITpumep 1. [TonGop oNTHMAaIBHBIX XapaKTEPUCTHK MIA3MEHHOTO MOIYJISL.

Jisl SKCTIEpUMEHTANIbHBIX UCCIIEA0BAHUH OblTa coOpaHa YCTaHOBKA /sl TOJIYYSHHST 030HA
U cepust 00pa3lOoB MOAYJISI-030HATOPA C PA3IMYHBIMU XapPAKTEPUCTHKAMH PACCTOSIHUS MEXKAY
METAJUIMIECKUMH HIMAJIBKAMH U PACCTOSHUS OT Kpasi IIMIIBKY 10 TUIACTHHBL bonee moapoOHbIe
XapaKTEPUCTHKH 00pa30B MPUBEIEHBI B TAOIHULIE.

Tabnuua. XapakTepuCTUKH UCTIBITYEMBIX 00pa3oB
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Paccrosinne Paccrosinue ot kpas Tonmuna K Marepuann,
Me>1<):[y IIMUJIBbKU 00 H30.TI$H.[PIOHHOI>1 OJIHECTBO n3

N(_) METAJIINYCCKUM I/ISOHﬂHI/IOHHOﬁ IIJIACTUHEBI IITITHUJICK KOTOpOFO
H/H 1 IITIMUJIbKaMH1 IIJIACTUHBI (CTeKJ'Ia) BBITIOJIHCHBI
3JIEKTPOJIBI

MM MM MM mT

| 5 1 1 29 HEepPIKaBero-
mast CTajab
5 5 1 ’ 29 HepIKaBero-
mast CTajab
3 5 1 3 29 HEepPIKaBero-
mast CTajab
4 5 3 1 29 HEepPIKaBero-
mast CTajab
5 5 3 ’ 29 HepPIKaBero-
mas CTajab
6 5 3 3 29 Hep KaBero-
mast CTaJib
7 5 5 | 29 Hep KaBero-
miast CtaJjib
g 5 5 ’ 29 Hep KaBero-
miast Ctajib
9 5 5 3 29 Hep KaBero-
mast CTajab
10 10 1 1 29 HEPKABEI0-
mast Ctajab
11 10 1 2 29 HEpIKABLIO-
mast CTajab
12 10 1 3 29 HEpIKABLIO-
mast Ctajab
13 10 3 1 29 HEpIKABCIO-
mast CTajab
14 10 3 2 29 HEpIKABCIO-
mast CTajab
15 10 3 3 29 HEpIKABLIO-
mast CTajab
16 10 5 1 29 HEpIKABLIO-
mast CTajab
17 10 5 2 29 HEpAKaBero-
mast CTajab
18 10 5 3 29 HEpKaBero-
mast CTajab
19 15 1 1 29 HEpHaBero-
mast CTajab
20 15 1 2 29 HEpIKABLIO-
mast CTajab
21 15 1 3 29 HEpIKABEIO-
mast CTajab
22 15 3 1 29 HEpIKABEIO-

mas CTaljlb




23 15 3 2 29 HepakaBero-
mast CTajab
24 15 3 3 29 HepakaBeio-
mast CTajab
25 15 5 1 29 HepakaBero-
mast CTajab
26 15 5 2 29 HEpHaBero-
mast CTajab
27 15 5 3 29 HEpHaBero-
mast CTajab
28 20 1 1 29 HEpHABero-
mast CTajab
29 20 1 2 29 HEpHABero-
mast CTajab
30 20 1 3 29 HEpHABEIo-
mast CTajab
31 20 3 1 29 HEpHABEIo-
mast CTalJib
32 20 3 2 29 HepKaBeIo-
miast CtaJjib
33 20 3 3 29 FICpIKaBeIO-
miast CtaJjib
34 20 5 1 29 HEPKABEI0-
mast CTaJib
35 20 5 2 29 HEPIKABEI0-
mas CTajab
36 20 5 3 29 HeprkaBero-
mast CtTajab
37 10 3 2 58 HeprkaBero-
mast CTajab
38 15 3 2 58 HeprkaBero-
mast Ctajab

B xone ucnbiTannii kaxabiid U3 00pa3noB paboTan B yCTAHOBKE B TEUEHUE OJJHOTO Haca.
3a 3TO BpeMsl M3MEPsUIM CIENYyIOLIUe MapaMeTphbl: HAMpPsDKEHHE, YacTOTa, TOK, TeMIIepaTypa
MOTOKA, PAcXOJ] BO3/yXa, KOJHMUYECTBO T€HEPUPYEMOro 030Ha. TakKe Mmocie OHOro vaca paboThl
NPOBOJWJIA BU3YAJIbHBIH OCMOTpP COCTOSTHHS MOAYJsl. B pe3ynbrare MCHBITAHUI HAMITyHLINM
obpazom cebst mokazanu obpasubl 14, 23. Dtu 0Opasubl MOKA3aIU HAWIYUIIUN OallaHC BKJIaaa
SHEPrUH M T€HEPUPYEMOTro 030Ha. Taxyke XOpOLIHMA pe3ysbTaT nokasanu oopasusr 5, 32, 37, 38.
Ho nauHBINT KOHCTPYKTHUB OOYCJHOBIEH JHOO OONBIIMMH TabapuTaMu, JIMOO YCIOKHEHHEM
cOopku, OO mpuIoKeHHeM OONBIIOro KojmyecTBa SHeprun. OcrajpHble 00pa3Lbl MOKa3aln

HGYI[OBJ'IGTBOPI/ITGJ'IBHBII\/'I pE3yIbTaT.




®Dopmyna n3odpeTeHus

1. IInasMeHHbIN MOAYJIb O30HATOP, BKJIOYAIOIIUMI 3JIEKTPOABI U PACIOIOKEHHYI0 MEXAY
HUMH C 3a30paMH AUSJIEKTPUYECKYIO TUIACTUHY, BBIITOJIHEHHYIO U3 CTEKJIA, IPUYEM 3JIEKTPOIBI U
IJIaCTHHA C ABYX CTOPOH 3aKPEIUIEHbI HAa AEPKaTEeNsAX, OTJIWYAKOLIUNCA TE€M, YTO 3JIEKTPOIbI
BBIMIOJIHEHbl U3 METAJUIMYECKUX IINUJIEK, PACHOJOKEHHBIX HAa OAHOW JIMHUU NapajulebHO
IJIACTUHE HAa PACCTOSHMUU APYT OT Apyra 5-15 MM U Ha pacCTOSIHUM 1-5 MM OT Kpasi IMWJIBKU 10
IJIACTUHBI, KPOME€ TOrO, BHYTPU CTEKJISHHOW IUIACTUHBI PACHOJOKEHbl H30JUPOBAHHBIE
3JEKTPOABIL.

2. IIna3meHHBIH MOAYJb O30HATOP MO .1, OTIMYAOLIMNICS TEM, YTO LUMHJIbKU
pacnonoxensl Ha pacctossauu 10-15 MM apyr ot apyra.

3. IIna3meHHBIII MOAYJIb O30HATOP MO .1, OTIUYAOUIMNCA TE€M, YTO HCIONB3YIOT
3aKaJeHHOE CUJIMKATHOE CTEKJIO TONLIMHON 1-3 MM.

4. Tlna3meHHBII MOIyJb O30HATOP MO 1.1, OTAWUYAIOIIMICS TEM, YTO 3JIEKTPOIBI
BBITNIOJIHEHBI U3 HEP>KABEOLEH CTaJIH.

5. YcranoBka ISl MONY4YEHUs O30HA, BKJIIOYAIOIAs MIA3MEHHBIH MOAYJb O30HATOp IO
n.1, a Takyke COEAMHEHHbIE C HUM IYJIbT YIPABJICHUS, MUTAIOLINNA CUJIOBOH MpeoOpa3oBarens,
KaTAJIUTHYECKUI OJIOK M BEHTHJIATOP, MpUYeM NpeoOpa3oBaTeNb BBIIOJIHEH C BO3MOXHOCTBIO

PEryJIMpOBaHUs] MOLTHOCTH.



IIna3smeHHbI MOAYJIb O30HATOP U YCTAHOBKA 11 MOJYUYE€HHsI O30HA




IIna3smeHHbI MOAYJIb O30HATOP U YCTAHOBKA 11 MOJYUYE€HHsI O30HA

BO3yX

dur. 4
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