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VJIK 621.319
MOJIEJTIOBAHHS KAMEPHA BUCOKOBOJIbTHOI EJIEKTPOIMITY.JILCHOI

OBPOBKU BIOMACH 3 I30JIbOBAHUM EJIEKTPOAOM
A.O. PXXKOB

TaBpiiicekuil nepkaBHUN arpOTEXHOIOTTYHUH YHIBEpCUTET

Bucokosonvmua enexmpoimnynvcrha 00pobra € ucokoeghekmusHum memooom oesinmezpayii oiomacu.
Y pobomi npoananizosaro po3nodin erekmpuynozo nojs ¢ kamepi nepioduyHoi 0ii 3 i301608AHUM eLEKMPOOOM Y
NOPIBHAHHI 3 AHANOIYHOIO 34 KOHCMPYKYIEIO KAMEPOW 3 HPSAMUM KOHMAKMOM eieKmpooy 3 CUPOBUHONO
MemoOdom Kinyegux enemenmis 3a 0onomozoio npocpamuozo nakemy SEMCAD X. Bcmanogneno, wo xamepa 3
[30/1bOBAHUM eleKMPOOOM 3abe3neyye O0CMAMHIO HANPYICEHICMb NOJIsL 0151 eQheKmusHoi 00pobKu

[otenmiitai cdepu 3acTOCyBaHHS BUCOKOBOJBTHOI €IEKTPOIMITYIILCHOI OOpPOOKH B Gi0TEXHOJOTIYHUX
npoIiecax Ta XapyoBiil MPOMHCIIOBOCTI 00YMOBJIEHI MEXaHi3MOM il Jiii Ha OioNoriYHy KIITKY — eleKkTpornopariero [1].
BucokoBoJIbTHA €JIEKTpOIMITyJIbCHA 00pO0OKa Nependavae MpUKIageHHs] KOpoTKuX (0au3pko 100 MKC) iMITyITbCiB
BUCOKOI Hampyru 0 3paska, sSKUil pO3MIIleHO MK JBOMa eJeKTpoaamHu. [lepeBuIleHHs MOTEHIaly IOKO
meMOpanu kiiTkH (10 MB) mpukiiagaHHsIM 30BHIIIHBOTO €JIEKTPUYHOTO MMOJISI A0 BEJIMYMHM OijblIe PHOIN3HO
1 B npu3BOANTS 10 MIBHIKOTO €JICKTPUIHOTO MPoOO0I0 Ta MICIIEBHX 3MiH MEMOpaHHU Ta CTIHKH KIITKH [2].

CrymiHp CTPYKTYpPHUX 3MiH B OIONIOTIYHMX TKaHWHAX 1, BIAMOBIMHO, €(PEKTHBHICTH BHCOKOBOJBTHOI
eJIEKTPOIMITYIbCHOI OOpPOOKHM 3alle)KUTh Bil AEKITBKOX (akTopiB. B mepmry depry me mapaMeTpl pKepema
IMITYJIBCHOTO E€JEKTPUYHOTO MO — HANPYKEHICTH TOJS, TPUBAIICTE OOpOOKH, €HEepris, M0 MepeNacTbes 10
61000’€ekTy, Ta (hopma immynbcy [3]. He MeHIe 3HAYCHHS BiITParOTh MapaMeTpy CUPOBUHH, 110 0OPOOIISIETHCS.
OnHUM 3 KIIFOYOBUX MapaMeTpiB JJIsi OOPOOKH IMITyJIbCHUM €JICKTPUYHUM MOJIEM € TPOBIJHICTH CUPOBHHH, SIKa
TakoX € pyHkIiero remneparypu. CepenoBuine 0arare ioHaMHu Pi3HUX BUJIB, TaKe SIK, HATPUKIIAA, TOMATHUAHN CiK
Ma€ TPYAHOUII B JOCSTHEHHI JOCTATHBOI HaJIKPUTHYHOI HANpYTH, TaK SK MEHIIA MiKOBa HANPY>KEHICTh OIS
CTBOPIOETHCS B Kamepi 00poOku. Ilelt edexT Mae BaskimMBe 3HAYECHHS IJIsI OOPOOKHU KIIITHH POCIHH 1 TBapHH, a
TaKOX JIJIS TOCATHEHHS 1HAKTHUBAI(IT MIKpOOPTaHi3MiB.

00'ekmu ma memoou 0ocnioicenna

Enexrtpoau B kKamepi OoOpoOKH, B OUIBIIOCTI BUMAIKIB, MAlOTh MNPSIMHNA EICKTPUYHUNA KOHTAKT 3
CHpPOBHHOI0. B pesynbraTi crocrepiraetbCs €JIeKTpoXiMiuHa KOpO3is Ta YacTKH MeTally MOTPAaIUIIOTh 0
CHPOBUHH, 110 00pobisietbes [3]. [ns 3anmobiranHs npoMmy siBUILY B po0OoTi [4] mpomoHyeThesi 00poOka
6i010r1YHOr0 00’€KTy 0€3 MPSIMOT0 EICKTPUYHOIO KOHTAKTY ¢ CHPOBUHOM. JlaHHWM MigXix CTaBUTh HAa METI
BUPIMICHHS 3a3HAYCHHX IPOOJIEM KOpO3ii eNeKTPOMiB, ajie MOTpedye MOJATKOBUX IOCITIKEHb €(PEKTHBHOCTI
BHCOKOBOJIBTHOT €IIEKTPOIMITYJIECHOT OOpOOKH.

OO0’exTOM [MOCHIKEHHS € KaMmepa MepioJuYHOi Jii BHCOKOBOJBTHOI EINEKTPOIMITYIIECHOI 00poOKH
6iomacu. JlocmipkeHHs pO3IIOJIiTy eJIEKTPUYHOTO 10JIsl B KaMepi BUKOHAHO METOJIOM KIHIIEBHX €JIeMEHTIB [5] 3a
JormomMororo mporpamuoro makery SEMCAD X [6].

Ilocmanoeka 3a60anns

MeTta fgaHOi CTAaTTi MOJSATae B aHAi3i PO3MOAUTY E€IEKTPHYHOTO IONIA B KaMmepi mepiogudHoi il
BHCOKOBOJIBTHOI €JIEKTPOIMIYIbCHOI 00pOOKH 3 130JIbOBAHUMH €JIEKTPOAAaMH y TOPIBHAHHI 3 aHAJIOTIYHOIO 3a

KOHCprKIIiCK) KaMeporo 3 MpsAMUM KOHTAKTOM CJ'IGKTpOI[iB 3 CUPOBHUHOIO.
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Peszynomamu ma ix 062060peHHs

Kamepa mepiogmyHOi Aii BECOKOBOJBTHOI €IEKTPOIMITYIILCHOI OOPOOKH CKIIAMA€ThCSA 3 TBOX CTAIBHHUX
enektpoxiB po3mipom 100x50x2 po3ramoBanux Ha Biactani 30 MM. Mix elekTpomamMu 3HAXOJUTHCS MPOCTip
KaMepH ISl PO3MIIICHHSI CHPOBHHH, MO 00pOOIIIEThCA. 30BHI €IeKTPOIiB Ta BHYTPIIIHEOTO MIPOCTOPY KaMepH
3HAXOJUTHCS 130JTOp 3 IUIEKcHriiazy. B KOHCTpyKIil KaMepu 3 130JIbOBaHUMH E€JIEKTPOJaMH IepeadadeHo
JIOZATKOBUH LIap 130JI1i{ MK €JIEKTPOAaMH Ta CHPOBUHOIO TOBIHOIO 1 MM.

Ha onmuH enexTpoj MoJaroThCS IMIYJIBCH MPSIMOKYTHOIO (opmu amiutitynoro 90 kB, TpuBaicTio
100 mkc Ta vactotoro 30 I'm. [dpyruit enekTpon Mae HynbOBHUI moTeHiian. CHpOBHHA B KaMepi 0OpoOKu Mae
npoBigHicTs 0,1 CMm/M.

UncenbHe MOJEIIOBAHHS PO3IOJUTY HAMpPYXKEHOCTI €NEKTPUYHOTO IIONsl B Kamepl mepiomudHoi il
BHCOKOBOJIBTHOI €JIEKTPOIMITYIbCHOT 06pOOKHM BHKOHAHO 3a JOTIOMOT0I0 po3B’s3yBaua «Low Frequency Solver»
nporpamuaoro maketry SEMCAD X Bepcii 14.6.2 [6]. PesynpraTé MopemroBaHHS KaMepH 3 130JbOBaHUMH
CJIEKTPOJaMHU MPEICTABICHI Ha pHC. 1, a KaMepd 3 MPSIMUM KOHTAaKTOM EJCKTpoXiB — Ha puc. 2. Ha obox
pPHUCYHKaX IOKa3aHi KOHTYPHU KOHCTPYKTHBHHUX YaCTHH B TIONIEPEYHOMY Iepepisi 4yepe3 cepeiuHy KaMepH.

Hanpy>KeHiCTh eIeKTPHIHOrO TONIs BCEPEAMHI KaMepi 3 130/Ib0BAHIM eIIeKTpoIoM focsrae 3,1-10° B/u,
B TOH 9ac KOJHM B KaMepi 3 MPSAMUM KOHTAKTOM EIIEKTPOJMIB I 3HAYCHHS CKJIaJaec 3,0-10° B/m. Kpim Toro B
nepioMy BUnanaky (puc. 1) cmocrepiraeTbest OLTBIT OAHOPITHE SIEKTPUIHE TOJIC.

Kamepa 00poOKkm 3 130JpO0BaHUMH €IIEKTPOAaMH 3abe3redye OUThIIy Oe3IeKy CepeloBHINa, M0
00pOOISIETECS, TAaK K HE JOIyCKAe MOTPAIUIIHHA B Hei 0araTboX XiMi9HO aKTHBHUX CJIEMEHTIB, SIKi MOXYTh OyTH
OTPUMaHI [ILIXOM EICKTPHIHOTO PO3PSY 1 SICKTPOJHKX MPOLECiB. 3SMEHIICHHS AUISHOK 3 CHIIBHO JIOKATI30BAaHUMH
TOJISIMH, 1[0 TIEPEBHUILIYIOTh EJIEKTPHYHY MIIHICTh CEPEIOBHINA, 3HIKYE BIPOTiIHICTH (JOpMYBaHHS MiKpOPO3PSIIiB Ta
crpumepiB. Takuil miaxin nomnepepKye po3maJaHHs XIMIYHOI CTPYKTYpH piIMH B Oe3nocepeaHii ONM3BKOCTI Bifj
MOBEPXHI ENIEKTPO/IIB, MOXJIMBE BHPOOJICHHS! TOKCHYHMX XIMIYHMX PEYOBHH 1 BHECEHHS APIOHMX YaCTOK MeETay

CIIEKTPO/IIB B CEPEIOBHIIIC.
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Puc. 1. Po3noain Hanpy:keHoCTi elekTpUu4HOro nojs (B/M) B kamepi BUCOKOBOJIbTHOI

eJIEKTPOiMNyJILCHOI 00POOKH 3 i30,1bOBAHUMH €JIEKTPOAAMU
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Puc. 2. Po3noain Hanpy:keHOCTi eleKTpU4HOro nojs (B/m) B kamepi BUCOKOBOJIbLTHOI

€JIEKTPOiMIyJIbCHOI 00pPO0OKHU 3 NPSIMUM KOHTAKTOM €JIEKTPOAiB 3 CHPOBHHOIO

Bucnoexku

Pesynbrati 4McesbHOTO MOJEIIOBAHHS EJIEKTPUYHOTO TOJs B Kamepi NepioJudyHol Aii BHCOKOBOJBTHOT

eJIEeKTPOIMITYIbCHOI 0OpOOKH 3 130JBOBAaHUMH EIIEKTPOAAaMH CBiqUaTh MPO JOCTATHIH piBEHb HAIPYXKECHOCTI

CJICKTPUYHOTO TIOJII Ta OULTBII OAHOPITHMH PO3MOALT IONS IOPIBHIHO 3 KaMepoK 3 MPSMHUM KOHTAKTOM

€JIEKTPO/IiB 3 CHPOBHUHOIO.
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