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Abstract. The article describes the design of the unit and shows the results of raw river water disinfection using high
voltage high-frequency streamer discharges. The electrical diagram of the generator of high-voltage high-frequency
streamer discharge based on the high-voltage pulse transformer is developed. The generator consists of two main
parts: a pulse-width controller of input voltage (the chopper) and the power generator of high-voltage pulses with a
nanosecond front rise and a pulse repetition frequency of 10 kHz. The power section of the pulse generator is a single
generator with a transistor IGBT-key switched on in parallel, which contains a powerful built-in antiparallel diode.
The main metering element is a pulse capacitor of high capacity connected in series with the primary winding of the
high-frequency transformer. The streamer corona discharge ignites at the multi-apex electrode system. The labora-
tory unit is manufactured for water disinfection using a high-voltage high-frequency streamer discharge ignited over
the surface of the treated water in a flow-through mode and with bubbling of the treated water with ozone, which is
produced in the process of discharge ignition. The impact of streamer discharges on living microorganisms is consid-
ered. The results of the disinfection experiment show that the treatment by a high-voltage high-frequency streamer
discharge without the use of chemicals allows achieving a high level disinfection of raw river water.

Keywords: streamer discharge; water disinfection; streamer discharge generator.

AnHotanus. Onrcana KOHCTPYKIMSI YCTAHOBKH M MPEACTABICHBI BHIBOJBI 110 00€33apaKMBaHUI0 HEOOPaOOTaHHOMH
pEeYHON BOJBI C TIOMOIIbIO BBICOKOBOJIBTHBIX BBICOKOUACTOTHBIX CTPUMEPHHUX pa3psAnoB. OmucaH mpolecc Bo3aeH-
CTBHSI CTPUMEPHBIX Pa3psiIOB HA JKUBbIE MHUKPOOpPraHu3Mbl. Boja oOpabarbiBanach B CTOSIMEM M IIPOTOYHOM PEXKH-

Max. [TonyueHHbIe pe3ysbTaThl MOKa3bIBalOT AP (HEKTHBHOCTH BO3/IEHCTBISI CTPHMEPHOTO BBICOKOYACTOTHOT'O paspsijia
JUTsl 00e33apakuBaHUs BOJIBI.

KaioueBble ciioBa: CTpUMEpHBIN pa3psi; 00e33apaKuBaHUe BOIBI; TeHEPaTop CTPUMEPHOTO pas3psiia.
AnoTtanis. OnrcaHo KOHCTPYKIIIO YCTAaHOBKM W TIOZaHO BUCHOBKH 31 3HE3apa)KeHHS HEOOPOOIEHOI pidKOBOi BOAM
3a JOIIOMOTOF0 BUCOKOBOJITHHX BHCOKOYACTOTHHX CTPUMEPHUX PO3PstiB. JoCiiKeHO MpoLec BINIMBY CTPUMEPHHX

po3psAmiB Ha KHBI MikpoopraHizmu. Boga ob6pobisimacs B ctogdoMy i TpoTOYHOMY pexknmax. OTpuMaHi pe3ybTaTi
MIOKa3yIOTh €()EKTHBHICTh BIUIMBY CTPUMEPHOTO BUCOKOYACTOTHOTO PO3PSIIY JUlsl 3HE3apayKeHHS BOJIH.

KuarouoBi ciioBa: cTpuMepHUii po3psi/; 3HE3apaKEHHS BOJIN; TEHEPATOP CTPUMEPHOTO PO3PSY.
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MMOCTAHOBKA ITPOBJIEMBbI

Obe33apakuBaHne BOABI OT pa3HOOOPa3HEIX Ooje3-
HETBOPHBIX OaKTepuil ¥ Mapa3uToOB SIBISIETCSI OUCHD BaK-
HBIM 3TalloM €€ MOATOTOBKH K YHOTPEOJICHUIO Hacele-
HueM. HepocrarouHasi crerneHb BOJOOYMCTKH TPHUBOAUT
K MaccOBBIM OOJIE3HSIM M 4acTo K 3nuaeMusiM. bomnesner-
BOpHBIC OpPTraHM3MBl MOTYT BBI3BIBAaTh TaKue 3a00JeBa-
HUS, KaK X0jIepa, 4yMa, JISTHOHEIUIE3 U moao0HbIe [5, 10].

CoBpeMEHHOE  COCTOSIHUE  00e33apayKMBaIOLINX
¢GuIBTPOB JUIst BOJBI B YKpanHe TpeOyeT HEOTIO0XKHBIX
Mep IO NMPHUBEACHUIO HOPMATUBHBIX HKOJIOTUYECKHUX MO-
Kazarenel B coorBeTcTBHe ¢ TpeboBanusmu EC. duzn-
YECKHE METOABI MPSIMO MJIN KOCBEHHO CBS3aHBI C IIPe00-
pa3oBaHMEM DJIEKTPUYECKOW SHEepruu (030HHUPOBAHME,
yIBTpa(uoIeTOBOC OOIyUeHNE, OSJICKTPOHHBIN ITy4OK
U JIp.), B CBSI3U C 3TUM aKTyaJbHOW 33/1a4eil CTAaHOBHT-
Csl TIONCK TAaKMX METOJOB M DPEXHMOB BO3ZCHCTBHS,
KOTOpbIe TpPeOYIOT MHHUMYM TOTpeOsieMoil dHep-
I'MH, @ B KOHCTPYKTUBHOM IUIaHe 00JaJaloT IPOCTOTOM
1 HagexXHOCThI0. Cpely AIeKTPOPU3NUECKHX METOJIOB
o0e33apakuBaHusl 0co00€ MECTO 3aHHMaeT 00paboTKa
KHUJKOCTH 3JIEKTPUYECKUM pas3psioM B BoJeE, Oakrepu-
[UHOE JAeHCTBHE KOTOPOTo N3BeCTHO ¢ 60-X rooB. Pa3-
paboTaHHBIE K HACTOSIIEMY BPEMEHH OITBITHBIE 00pa3Ibl
TEXHOJOTUYECKUX YCTAHOBOK OCHOBAHBI Ha HCIIOJIb30Ba-
HUM TI0JIBOJTHOTO MCKPOBOTO pa3psijia ¢ XapaKTEPHBIMH
JUISl TAaHHOTO BHJA AJICKTPOB3PHIBA HEJOCTATKAMH (HHU3-
KHH pecypc 2JIEKTPOJHOI CHCTEMBbI, BBICOKHE yIapHbIC
U aKyCTHUYECKHe Harpy3ku u T. 1.) [7]. Bmecte ¢ Tem,
HCCIIEIOBAHMS TTOCICIHNX JIET MOKa3ayu, 4To 3(h¢ex-
TUBHBIH 00BEM KHJIKOCTH, KOTOPBIHA ITOJBEP)KEH HEIO-

CPEICTBCHHOMY BJIHSIHUIO, MPHJICTACT K IDIa3MCHHOMY
KaHally ¥ cBsizaH ¢ ero pasmepamiu [1]. OueBugHO, 4TO
JUTsl HanOoJbIIero 3¢ ¢ exkra 00paboTKH BECH MOTOK KU/
KOCTH HEOOXOIMMO TPOMYCTHTH OJM3KO K KOHTaKTHOM
MMOBEPXHOCTH IJIA3Ma-)KUIKOCTHY. B 3T0i CBsI3U mpouns-
BOJIUTENIHOCTH TAHHOTO CIIOCO0a HE 0YEHB BBICOKA.

OmHAM W3 TEPCIEKTUBHBIX 10 I(PPEKTHBHOCTH
BO3JICHCTBUSL M IOTCHIMAILHO OC30MACHBIX CIIOCOOOB
OYUCTKH BOABI OT O0JIE3HETBOPHBIX OPTAaHU3MOB SIBIISICT-
Csl IPUMEHCHHUE CTPUMEPHOTO BBEICOKOBOJIBTHOTO BBICO-
KOYaCTOTHOTO pa3psijia.

AHAJIN3 MOCJIEJTHUX
NCCJIEJOBAHUI U TYBJIUKALIAN

MexaHu3M CTPHUMEPHOTO 00€33apaXKMBaHUS CBSI3aH
C OHHUM W3 Hambollee XapaKTEPHBIX CBOWCTB OCIIKOBBIX
BEIIIECTB — HX CIOCOOHOCTH K JIEHATypallud, TO €CTh
K MI3MECHEHUIO KOH(PHUTYPAIINH [ETIeH, TPYII U PaTIKaIOB
OerKa TIpu pa3phIBe CIIA0BIX CBS3CH, YICPKIBAOIINX UX
B MIEPBOHAYAILHOM COCTOSIHUH. beJok moaBepraercs je-
HATYpaLnH OT Pa3HBIX (DaKTOPOB BO3ICHCTBUSA: TydIEeBOI
SHEPI'HU, MEXaHUYCCKOTO JIaBICHUS, (PIIBTPAIIH, dIICK-
TPUUYECKOTO TOKA, KUCJIOT, IIEI0YeH, COJICH, OT NeHCTBUS
TakuxX HHIU(G(EPEHTHBIX BEIIEeCTB, KaK CIUPT, OCH30,
MoueBuHa 1 Jip. CHIIbHOE HATPEBaHHE TAKXKE MOKET IIPH-
BECTH K JICHATYpAIlMd MHOTHX OCITKOB, B PE3YJIbTATE UCTro
mpekpamaeT (pyHKIIMOHNPOBaHUE KUBas cuctema [9].

CtpuMepHbI BBICOKOBOJIBTHBIN BBICOKOYACTOTHBIN
paspsin GopMHUpYETCs HaJ MOBEPXHOCTHIO BOJBI. ITOT
TUN paspsina, OyIydd CIOXKHBIM SBICHHEM, OKa3bIBACT
BIMSTHHUE Pa3HOU MPUPOIBI Ha 00BEKT 00PabOTKH.
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ITox meiicTBHEM BBICOKOYACTOTHOTO BBICOKOBOJBT-
HOT'O MMITYJILCHOTO HaIPsHKEHUS] MEKAIIEKTPOAHBIN MPO-
MEXYTOK HaJ] TTIOBEPXHOCTBHIO BOJBI 3aIOJHICTCS CTPHU-
MEpHBIM O0BEMHEIM paspsoMm. CTpuMmepHas IUiazma
MOPOXKJAET CBEUYCHHE C JJIMHOW BOJHBI MeHee 380 HM.
DJIeKTPOHBI, BBUICTAIOIINE M3 TOJIOBKH CTPHUMEPOB IO
HalpaBJICHUIO K BOAC, BBI3BIBAIOT IOABJICHUEC CBO6OI[HI)IX
paAMKaIoOB KHCIOPOAa W BOJOPOJA, a TaKKe 00pa3oBa-
Hue o3oHa [2, 4]. Kpome Toro, snexTpuueckuii paspsia
COTIPOBOKIAETCS MOHU3AITMOHHBIMH MIPOIIECCAMHU B BOJIE.
VoHu3annoHHble MPOLIECChl ACSTCS Ha JIBE TPYIITI —
HETIOCPEICTBEHHOT0 M TTOOOYHOTO BIHSHUA. VOHM3HUPY-
I0IIee M3JIyYeHUE HEMOCPEJICTBEHHOTO BIUSHHUS — 3TO
BBICOKOOHEPTeTHUECKHUE DJIEKTPOHBI C DHEPrueil BhIIIe
20 3B, BBUTETAOIINE C TOJIOBKU CTPHMEpPA, KOTOPHIC B3a-
UMOJICHCTBYIOT ¢ Monekyamu H,O, a Taxke mpoxoms-
IIUH [pU ATOM uepe3 BOAY dJeKTpuueckuil Tok. K mo-
604HOMY (P PEKTy MOKHO OTHECTH YJIbTpa(uoIeTOBOE
M3ITyYCHHE.

B pesynbrare reHepupoBaHHs CTPUMEPHOrO paspsi-
Jla B MEXDJICKTPOIHOM TPOMEXKYTKE 00pazyeTcs pe3ko
HepaBHOBECHAs IUIa3Ma, T. €. IIa3Ma, B KOTOPOH Temrie-
patypa 3JIeKTPOHOB 3HAYUTEIHHO OOJNbIIEe TeMIepaTyphl
HMOHOB. B HepaBHOBECHBIX TUTA3MOXUMHIUECKUX CUCTEMAaX
OCYIIECTBIISIIOTCS pa3lInuHble Npeodpa3oBaHusi — Ipe-
00pa3oBaHUs SHEPTHH, 3aPsDKEHHBIX YaCTHIl, aTOMHO-
MOJIEKYJISIpHBIe  IpeBpaieHus. IlocnenoBaTenbHOCTh
npeoOpa3oBaHUil, KOTOpPHIE MPETEPICBAIOT HMCXOTHBIC
BEILIECTBA U AJICKTPHUECKast SHEPT sl 10 UX [IpeoOpa3oBa-
HUS B IPOIYKTHI U TETIIIOBYIO SYHEPTHIO, HA3BIBAIOT MEXa-
HU3MOM IUIa3MOXMMHUYECKOro mpouecca [6].

Vicxonsa 13 BBIMIEH3IO0KEHHOTO, CO3/IaHHE YCTaHOB-
KW, TCHEPHUPYIOUICH BBICOKOYACTOTHBIE CTPUMEPHBIC
paspsiasl i 00e33apayKUBAHUS BOJIBI, SIBISICTCS aKTy-
aJILHOM 3a7a4ueil.

HEJIb PABOTBI — co3nanune skcriepuMeHTalbHOM
YCTaHOBKH W BBITIOJTHEHHE HMCCIIEOBAHUI 1O 00e33apa-
JKMBAHHUIO BOJBI C MOMOMIBIO BBICOKOYACTOTHOTO CTpPH-
MEpPHOTO Pa3psaa.
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N3JIOKEHUE OCHOBHOT'O MATEPHUAJUIA

Onucanne reHepaTopa CTPHUMEPHBIX pa3psI0B.
JLis IpoBeIcHNs SKCIICPUMEHTOB TI0 BO3JICHCTBUIO CTPH-
MEPHBIX BEICOKOUACTOTHBIX pa3psiioB ObLIa pa3paboTaHa
nabopaTopHas YCTaHOBKA il 00e33apakuBaHUs BOJIBL,
KOTOpasi COCTOUT M3 PEaKIMOHHOM KOJIOBI /, ¥ reHepa-
TOpa HHU3KOBOJIBTHBIX BBICOKOYACTOTHBIX HMITYJILCOB 2
M BBICOKOBOJIbTHOT'O BBICOKOYACTOTHOI'O HMITYJIBCHOI'O
TpaHchopmaropa 3 (puc. 1).

Jis TeHepanuu CTPUMEPHOTO pas3psaa IPUMEHS-
FOTCS. BBICOKOYACTOTHBIC BBICOKOBOJIETHBIC HMITYJIBCHI
C JUTMTENBHOCThIO MMITylibca MeHee 10 MKC ¢ HaHOce-
KYHIHBIM (DPOHTOM U 4aCTOTOM CJICIOBAHUS UMITYJIBCOB
mo 10 k[ (puc. 3).

IIpy nOCTMKEHMH aMILIUTYJbl MMILYJIbCA I1OJIOXKH-
TEJIHHOU TOJISIPHOCTH Ha AJIEKTpOaHON cucteme 48 kB
Ha OCTPHAX DJIEKTPOJOB 3arOpaeTcsi CTpUMEpHast KOpo-
Ha (puc. 2) B BHIE CBETAMMXCS (HaKeIOB CHHETO IIBe-
Ta, paspsm MPH STOM CONPOBOXKIACTCS OOMIEHBIM BBI-
JeneHneM o3oHa. [Ipu pabdouem Hanpspkenuu ot 50 10
60 kB (hakerna pacrpocTpaHsrOTCS K TOBEPXHOCTH BO/IBI.
C yBennueHHEM HaMPSHKEHUS IPKOCTh CBEUEHUSI KOPOHBI
YCHUIIMBAETCSI.

I'erepaTop BBICOKOBOJBTHBIX UMITYJIECOB COTOHT W3
JIBYX TJIaBHBIX YacTel — IIUPOTHO-UMIYIBCHOTO PEry-
JSATOpa BXOJHOTO HATPSOKCHUS — YOIIepa U CHIIOBOTO
TeHepaTopa UMITyTECOB BEICOKOTO HAMPSKCHUS U 9aCcTO-
ThI C HAHOCEKYH/IHBIM ()POHTOM HapacTaHHS.

Yommepubiid  perynstop (buck-crabunmuszarop) Ha-
NpsDKCHHUsST CcOOpaH 10 TPaJAWIMOHHOW cxeme [8],
coiepkalled TpU  OCHOBHBIX  CHUJIOBBIX  BJIEMEH-
Ta — BbICOKOYacTOTHBIM Kiatod IGBT, MomIHbBINA BBI-
COKOYACTOTHBIA NTHOM C MajibiM BpPEMEHEM OOpaTHOTO
BOCCTAHOBJICHHSI W BBIXOJHOW npoccens. [IpumeHeHne
BY crabunmsaropa MOCTOSHHOTO HAMPSHKCHHS MTUTAHUS
TeHepaTopa UMIYJIBCOB C 0OpPAaTHOW CBS3BIO IO HATIPS-
JKCHUIO JTAJI0 BO3MOXKHOCTH PAaCHIMPUTH JTHAIa30H BbI-
XOAHBIX HaHpH)KeHI/Iﬁ BBICOKOBOJIBTHBIX HMITYJILCOB
(cm. puc. 3).

Puc. 1. YcranoBka JJI1 OYUCTKHU BO/JIbI BBICOKOBOJIBTHBIM BBICOKOYACTOTHBIM CTPUMEPHBIM pa3zpsaI0oM



Puc. 2. CrpumMepHBIi paspsia B peakMOHHOI Kobe

Takoe pemieHne M00aBISIET PSI JOTIOTHUATEIBHBIX
MPEUMYIIECTB, TAKUX KaK HE3aBUCHUMOCTh OT CKAaIKOB
HANPsDKCHUS CETH NMHUTAHUS U PACIIMPEHHBIA THAa30H
BBIXOTHBIX HATIPSIKCHUH.

CuyoBas 4acTh TeHEpaTOpa UMITYJIECOB C KOPOTKUM
(hpoHTOM TIpeACTaBISIET COOOW OHOTAKTHBIN TeHEPaTOp
C TapayienbHBIM BKIIOUeHHeM TparsuctopHoro IGBT
kimtoua 7'/, KOTOPBIA COACPKUT BCTPOSHHBIA MOITHBIN
aQHTHIAPAIUIENbHEINA quox (puc. 4). OCHOBHBIM JO3HPY-
OIIAM 3JIEMEHTOM SIBIISICTCS MUMITYJIBCHBIN KOHICHCATOP
C1 0OJIBIION €MKOCTH, BKJIIOYEHHBIH ITOCIEI0BATEIHHO
C MePBUYHON 0OMOTKON BBICOKOYACTOTHOTO HMITYJIbCHO-
ro tpancgopmaropa I71.

Pabora cxembl coctouT u3 AByX ¢a3: B daze 1, npu
KOTOpPOH KIJIIOY Pa30MKHYT, TPOMCXOJUT HaKauka dHep-
T'MH U3 UCTOYHHKA TUTAHUSI B EMKOCTHBIN HakonuTenb C/
mo 1ienia 77l —CI1—L1. B ¢ase 2 — pa3psii eMKOCTHOT'O
nakonutens CI nva 7Tr/ xiarouom IGBT1. Ilpu aToMm pas-
PSIHBIA TOK MMEET CHHYCOWJAAIBHYIO (opMmy; nepBas
MOJYBOJIHA TOKA MPOTEKAET Yepe3 KIIoY, a BTopas Ipo-
TekaeT uepes aHTunapauienbubiil nuoa IGBT kmroua 71,
pa3MarHuyuBasi pu STOM MarHuTonposox 771.

B pesysnbrarte nepenaun dHEpPrUM 4epe3 UMITYJIbC-
HBII TpaHchopmaTop u odoctpsironryto émkocts C2 Ha
QJIEKTPOJHYIO CUCTEMY TO/IAI0TCS UMITYJIbChI BHICOKOTO
HAaIpsDKEHUS] ¢ HAHOCEKYH/IHBIM (DPOHTOM, KOTOpBIE Te-
HEpPHUPYIOT B 00bEME CTPHUMEPHBII KOPOHHBIHN pa3psil.

JleranipHOE OIMCaHME KOHCTPYKIHMH TeHepaTopa
MpuBeeHO B naTeHre [3].

Ll Cl 2
AR . |
E 1 Trl
TI

Puc. 4. CunoBast yacTh TeHepaTOpa UMITYJIECOB BEICOKOTO Ha-
TIPSDKEHNS ¢ HAHOCEKYHAHBIM (PPOHTOM HAPACTAHUS

ENEKTPOTEXHIKA RN R=lo)is]

U

Puc. 3. OcumiorpaMma TOKa M HampspKEHUs! BBICOKOYACTOT-
HOTO CTPHMEpPHOTO pa3psaa. Pazseprka 250 mkc/men.

MeTtoanka uccaeT0BaHUS BJIUSTHHS YJIEKTPOpa3-
PSAHBIX MPOIECCOB HA PeYHYI0 Boay. Bce skcrepu-
MEHTHI TIPOBOMJIHCE B IBYX PEKIMAX:

1) 6e3 mpoToka, KOT/Ia 3aJaHHbIH 00BEM JKUAKOCTH
HAXOJUTCS B CTAIIMOHAPHOM COCTOSIHUH B PA3PSIHON Ka-
Mepe U paspsa BO BpeMs 00pabOTKH 3aKUTAeTCsl HEMo-
CPEACTBEHHO HaJl IOBEPXHOCTHIO BOJEI;

2) MPOTOYHOM, KOTJa JKUAKOCTh C OIPEIeIICHHON
CKOPOCTBIO TIPOTOKA IIO/IBEpraeTcs O0O0padOTKe paspsi-
JTaMHL.

Jis opraHu3anuy MPOTOKA BOABI B JaOOPaTOPHBIX
yCIoBHAX ObITa pa3paboTaHa crieraibHas CHCTEMa CTO-
Ka C PeryIupoBaHUEM CKOPOCTH MpoToKa. CXeMaTHuIHO
cucteMa ISt paboThI Ha YCTPOMCTBE C KOPOHHBIM pa3psi-
JIOM IIpHMBEZIeHa Ha puc. 5. PaccTosiHUE MEX Ty TUIacCTUHA-
MU JEKTPOIHOIN cHCTeMBI cocTaBisio 110 mwm.

12

Puc. 5. Cxema ycraHoBKH 1J1s1 00e33apayKMBaHUST BOJBI C HC-
I0JIL30BAHMEM CTPHMMEPHOTO paspsijia:

1 — 06axk ¢ BOAOM; 2 — OuYMIIEHHAs BOJa; 3 — BEHTWIb [
4 — pesepByap s OYHCTKM BOJABI; J — CTpUMMeEp-
HBIi KODOHHBIM pa3psd; 6 — OJJEKTponasl; / — BEH-

THIb 2; 8§ — BeHTWIb 3; 9 — Bentwnb 3; 10, 1] — Oaku
C OYHMIICHHO BOJIOH; /2 — TeHepaTop
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Ta6auna 1. O6paboTka BOAbI B pexuMe 0e3 MpoToKa
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Tun Boab!

HeobGpaborannas Boza

Bpewms o6pabotku — 15 ¢

Bpewms o6pabotkn — 30 ¢

Colli-unnexc

1000

360

60

MukpoOHOe YHCII0

200

120

28

Ta6muma 2. O6paboTKa BOJBI B IPOTOYHOM PEXUME Ha CHCTEME C KOPOHHBIM Pa3psiioM

Twur Bogbt Be3 06paboTkn CKkopocTh MoTOKa, 1 J1/MHUH CxopocTts motoka, 0,3 n/mMuH
Colli-uanexc 1000 390 <50
MuKpoOHOE YHCII0 200 140 <20

B 0ake / momerniaetcst HeoOpaboTanHast Boga 2. OT-
KpBIBAIOTCSl BEHTHIH 3, 7, 8, TIOI0KEHUS KOTOPHIX OBLTH
MIPeIBapUTEIHFHO OTKAIMOPOBAHBI HA HY)KHYIO CKOPOCTh
notoka Bojbl. HeoOpaboranHas Boja cTekaeT B 0ak
11. 3anyckaetcs reHepartop /2, Ha 3JEKTpoAax 6 reHe-
pUpYETCsl CTPUMEPHBIM KOPOHHBIM pas3psx 5, BoJa MOA
JIEWCTBHEM CTPUMEPHOTO paspsiaa 00e33apakHBaeTCs.
OTKpbIBacM BEHTHIIb 9 1 3aKphIBaeM BEHTHIIb &, 00pabo-
TaHHAas BOJa cTeKaeT B Oak /0.

XapaKTepuCTHKH BOABI H pe3y/bTaTbl 00padoT-
KH. DKCIIEPUMEHTHI 110 00paboTKe BOABI CTPHMEPHBIM
KOPOHHBIM Pa3psoM MPOBOAMINCH Ha MPOOax BOIBI,
B3ATBIX HEIOCPEACTBEHHO W3 pekn HMuryn. Boma He
MIPOXOJMIIa OYUCTHBIX COOpYyKeHHHA. Bee mpoOsr mmenn
CPE/IHIOIO [IPO3PAYHOCTh M COJIEPIKAIM HEOPraHUYECKUe
U OpTaHHYCCKHUE TPUMECH.

Heobpabortannast u oOpaboTraHHas BojAa IMOABEpra-
Jach MHKpOOMOJOrHueckuM wuccienoBanusm Ha ['KIT
«HukomaeBBomokaHam». beumm ompenerneHsl pacmpee-
nennst Colli-uHmekca v BbIICICHBI HEKOTOPBIC MIPEACTA-
BUTEJIM NMATOTEHHOW (PJIOpBI, MPUCYTCTBYIOUINE B BOJE.
PesynbraTel aHanm30B CBEICHBI B Ta0I. 1 1 2.

B 1abn. 1 mpuBeneHbl pe3ysnbraThl 00pabOTKU ped-
HOH BOJBI B CTalOHapHOM pexume. Kak moxaszanu
SKCIIEPUMEHTHI, TIpu BpeMeHn obpabdotku B 15 ¢ Colli-
WHJIEKC YMeHbIaeTcs 0ojee 4yem B 2,7 pasa, a MUKpOO-
Hoe yuncio 6onee ueM B 1,6. IIpu oOpaboTke 3a Bpems

30 ¢ Colli-ungekc 1 MUKPOOHOE YHCIIO MATArOT OoJiee
yeM B 16,6 u 7,1 paza COOTBETCTBEHHO.

ITpu 0O6paboTKe BOIBI B TPOTOYHOM peskuMe (TadI. 2)
npu ckopocTH notoka 1y B Mun Colli-uagexc 1 MUKpoO-
HOE YHCII0O YMEHBINAIOTCS NPUOTUIUTENBHO B 2,56
u 1,4 paza. U npu ckopocru noroka 0,3 n/mun Colli-
MHJICKC ¥ MUKPOOHOE YHCII0 COKPAIIAIOTCS 10 MEHEe YeM
50 u 20 enuHUIL, 9TO SBIACTCS MPEACTIOM H3MEPCHHUS J1a-
6opatopun I'KIT «HukomaeBBogOKaHA.

ITpu 06paboTKe CTPUMEPHBIM Pa3psIIOM BOIBI B MEX-
JIEKTPOJHOM TIPOMEXYTKE 00pa3yercsi 030H B 3HAYH-
TENIBHBIX KOHLEHTpauusx. O4YeBHHO, HMCIOJIB30BaHUE
oOpazyrorierocst 030Ha i1 6apOoTupoBaHus 00padaThI-
BAacMOM BOJBI MOXKET MPUBECTH K TTOBBIIICHUIO CTETIEHH
OYHCTKH OT BPEAHBIX MUKPOOPTaHU3MOB.

BbIBO/IbI. Paspaborana »JIeKTPOTEXHHYECKast
CXeMa TIeHepaTopa BBICOKOBOJIBTHBIX BBICOKOUACTOT-
HBIX CTPUMEPHBIX Pa3psiioB Ul 00e33apaKMBaHHs He-
oOpaboranHoii pedHoit Bomel. Co3maHa abopaTopHas
yCTaHOBKa Jyisi 00€33apa)KMBaHKsl C MOMOIIBIO BBICOKO-
YaCTOTHOTO BBICOKOBOJIBTHOI'O CTPHUMEPHOTO paspsijia
HeoOpaboTaHHOW Bombl. [lomydeHHBIE pe3yabTaThl KC-
HepyuMeHTa 10 00e33apaKMBAHUIO I10KA3bIBAIOT, 4YTO
npu 00pabOTKE BBICOKOBOJBLTHBIM BBICOKOYACTOTHBIM
CTPHMEPHBIM pa3psaaoM 0e3 MPUMEHEHUS XUMHYECKUX
pEareHTOB JOCTUraeTCsl BBICOKAs CTEIICHb JAe3NH(EKINH
HEeoOpabOTaHHOH PeYHOIl BOJIBI.
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