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Annomayusn. CtaThs HOCBSIIEHA TPOOIEMaM OYHUCTKU BOIBI M OPTaHU3ALMH BOJOIOITOTOBKH [T MH)KEHEPHBIX ccTeM. M3BecTHbIE
METO/IbI BOJOMOATOTOBKH, TAaKHe KaK MEXaHHUIECKHUE, MEKTPOPHU3NIECKIE, XUMHUECKUE HE BCETa CIOCOOHBI 00€CIEeUUTh KaueCTBO BOBI
B cUcTeMax TertocHaOkeHus. COBpeMEHHbIC TCHICHINH Pa3BUTHS IIPOMBIIUICHHOCTH HAllPaBIICHbl HA MOJECPHU3ALMUIO TEXHOJIOTHYe-
CKOTO 000pyHOBaHMS B IUIAHE PEasM3ali HOBBIX IIPOTPECCHUBHBIX TeXHOJOTHH. [yt s dekTuBHOI paboThl BomoHAarpeBareiell U CHU-
JKEHHSI TEIUIOBBIX ITOTEPh B CHCTEME TEIUIOCHAOKEHUS ¥ BOXOCHAOKEHUS 3aHusI, HEOOXOIMMO CBECTH K MUHUMYMY OTJIOXKEHHS! HAKUIIH
Ha BHYTPEHHEU NMOBEPXHOCTH TpyO. B cTarhe omucan nmpuHIMI IEHCTBUS yCTPOICTBA SHEPrOKOMOMHUPOBAHHON 0OpaOOTKH KUIAKOCTH,
CMOCOOHOTO MHTEHCU(DUIIUPOBATH MPOLIECC aKTHBAINH, 00€33apa’kKMBaHMs U OUUCTKH BOBI. I[OBBICUTH KaueCTBO BOABI BO3MOXHO, MPH-
MEHHB KOMOMHHUPOBAaHHYIO CHCTEMY, BKJIIOUAIOIIYIO BO3JEHCTBUE BBHICOKOBOJIBTHOTO Pa3psTHOTO MMITYJIbCA, KABUTAL[MM U MAarHUTHOTO
noist. Bo3nelicTBre Ha KUAKOCTD PAa3pSIHBIM HMITYJIECOM IPUBOINT K THOGIH MAaTOTCHHBIX MHKPOOPTaHU3MOB, a TAaKXKe 00SCIIeUnTh pac-
KpeToIieH:e IPUMECHBIX NHTpeaneHToB. [Ipn MarHuTHOH 00paboTKEe pacTBOPEHHBIC B BOAE MOHBI KAJIBIIHSI, KDEMHHS M MarHus TEpPSIOT
CBOIO CIIOCOOHOCTB K COJICOOPa30BaHUIO, a IPUMECH, HaXO/SIIHECs B BOJE, IPUCYTCTBYIOT BO B3BEIICHHOM COCTOSHHH. MarnuTHoe 1ojie
00BEUHSIET COZlEepKaIIecs] B BOAE B3BECH, HAOMIOAAETCS TPOIIECC KOAryISIUH TPUMECHBIX BKIIOUEHUH, KOTOpBIE Toce 00paboTKH He
OCXAAIOTCA Ha MOBEPXHOCTAX TPyOONPOBOAOB, TEIIIOOOMEHHHUKOB M Ipodero odopynoBanus. CieayeT OTMETHTh BBICOKYIO 3((EeKTHB-
HOCTb IIPH OYUCTKE M (PUIIBTPALIMK PA3THYHBIX YACTHIL 3ar PAZHAIOIIMX IPUMECEH, HECMOTPSI Ha TO, YTO B OOJIBIIMHCTBE CIIy4aeB 3TH PH-
MECH COCTOSIT U3 COBEpIICHHO HEMarHUTHBIX MaTepraioB. Vcrionb30BaHue MpeIaraeMoro MeToAa MPEACTABISICT OOJIBIION HHTEPeC IIpH
TIOJTyYSHUH BOJBI BHICOKOH CTETICHN OYMCTKH I XUMUYECKOH, MUKPOOHUOIOTMYECKOI U SJICKTPOHHON MPOMBIIIIIEHHOCTH.
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TpyOKka Benrtypu.
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Abstract. The article is devoted to the problems of water purification and organization of water treatment for engineering systems. Well-
known methods of water treatment, such as mechanical, electrophysical, chemical, are not always able to ensure the quality of water in heat
supply systems. Modern trends in the development of industry are aimed at the modernization of technological equipment in terms of the
implementation of new progressive technologies. For the efficient operation of water heaters and to reduce heat losses in the heating and water
supply system of the building, it is necessary to minimize scale deposits on the inner surface of the pipes. The article describes the principle of
operation of an energy-combined liquid treatment device that can intensify the process of activation, disinfection and water purification. It is
possible to improve the water quality by using a combined system that includes the effect of a high-voltage discharge pulse, cavitation and a
magnetic field. Exposure to the liquid by a discharge pulse leads to the death of pathogenic microorganisms, as well as to ensure the emancipa-
tion of impurity ingredients. During magnetic treatment, the calcium, silicon and magnesium ions dissolved in water lose their ability to salt
formation, and the impurities in the water are present in a suspended state. The magnetic field combines the suspensions contained in the water,
the process of coagulation of impurity inclusions is observed, which after processing do not settle on the surfaces of pipelines, heat exchangers
and other equipment. It is worth noting the high efficiency in cleaning and filtering various particles of polluting impurities, despite the fact that
in most cases these impurities consist of completely non-magnetic materials. The use of the proposed method is of great interest in obtaining
water of a high degree of purification for the chemical, microbiological and electronic industries.
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Beedenue. Pabora sHepreTHUECKOTO 000PYAOBAHUS M CHCTEM TOPSYEro BOJAOCHAOKEHHS B 3HAYUTEIIEHOW CTCIICHH 3a-
BHCHUT OT Ka4€CTBa BOJIOIOATOTOBKHU. BOIOIOAr0oTOBKA TOJKHA 00eceunTh OecnepeOoiHy 0 paboTy CHCTEM, YTOOBI HCKITIO-
YUTh 00pPA30BAHUC HAKWUITA U OTJIOKCHHUI HA TEIUIONECPEIAIONINX M IMPOTOYHBIX YacTAX YCTPOMCTB, a TAKKE MPEIOTBPATUTh
00pa3oBaHe KOPPO3HH BHYTPCHHUX MOBepxHOCTe. COBPEMECHHBIC TCHICHIMN PAa3BUTHS MPOMBIIUICHHOCTH HAIPABJICHBI
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ATrPAPHbBIM HAYUHbBIU XXYPHAN

Ha MOJICPHU3ALHNIO TEXHOJIOTHIESCKOTO 000pYyIOBAHUS B IUIAHE PEaTU3aIlMH HOBBIX MMPOTPECCUBHBIX TEXHOJIOTHHA. JTO Kaca-
eTcst 06paboTKM BOIBI, TIPETHA3HAYCHHON I HYXKA MIPOU3BOICTBEHHOTO BOZOCHAOKEHUS, a TaK)Ke BOJOIMOATOTOBKH IS
CHCTEM TEIUIOCHAOKEHHS 1 KOTENbHBIX. OrpOMHOE 3HaYCHNE HMEET KaueCTBO MOAMTUTOYHON BOBI, KOTOPast HE TOJKHA TIPH-
BOJUTH K HAKAIICOOPa30BaHUIO H KOPPO3HH BOAOHATPEBATEICH 1 APYTOro 000pyaoBaHus. B mporecce BOAOMOATOTOBKH IPH-
MEHSIOT TpyOyI0 OUHCTKY BOJIBI OT MEXaHUIECKIX MIPUMeceii, 00e33apaKuBaHne, yMATdeHHE, Jeadpanuio (yIaJeHne U3 BOIBI
TaKWX ra30B, KaK KUCIOPO U YITICKHUCIBIH ra3).

Memoouxa uccnedosanuii. B Hactosmiee BpeMsl IPAUMEHSIOT Pa3JIMIHBIE METOIBI BOAOTIOATOTOBKU: MEXaHUIECKHe, Qu-
3UYECKHE, MEKTPOPUMIECKHE U T.IT., OXHAKO JJISI JOCTIKCHUS HEOOXOANMOM CTEIICHH OYMCTKH OHHM SBISeTCS Mano3hgex-
TUBHBIMH. [IOBBICHTE Ka9eCTBO BOABI BO3MOKHO, IPIMEHUB KOMOMHHPOBAHHYIO CHCTEMY, BKIIFOUAIOIIYIO B ce0s BO3/IeiicTBIE
BBICOKOBOJIETHOTO Pa3psJHOTO MMITYJIbCa, KABUTALIMH M MAarHAUTHOTO ToJis. Ha prcyHKe mpencTaBieHo yeTpoiHcTBO SHEPrOKOM-
OMHUPOBAHHOH 00PaOOTKH KHUIKOCTH, CITIOCOOHOE MHTEHCU(UITUPOBATH MPOIIECC AKTUBAIMH, 00€33apaKHBAHUS 1 OUMCTKH.

THT < y 1 Ft

Yempoiicmeo 0na snepzoKomOuUHUPOGAHHOU 00pAdOMKU HCUOKOCIU:
1 — mpyoxa Beumypu; 2 — kamepa ¢ 6MOHMUPOCAHHBIMU U30JIUPOGAHHBIMU INEKMPOOAMU 6 gude nonycghep;
3 — ompasxcamens; 4 — Konyszop (nepednasn wacms); 5 — ougpghyszop (cpeouan y3xaa uacms); 6 — pacuiupaowasca
KOHYesas uacmo; 7 — yuacmoKk mpyoonpoeood ¢ UCMoOYHUKOM MAZHUNHOZ0 hos; 8 — punsmp;
9 — nakonumenwHulil pesepeyap; 10 — zenepamop umnynvcoe moka; 11 — hopmupyrowguii paspaonux

Pabota ycTaHOBKH OCYIIECTBISSTCS ITyTeM I0/la4y BOABI U3 BOAONPOBOIA B TPyOKy BeHTypu 1, e noasepraercsi BEICOKO-
BOJITHOW 00pabO0TKe MEX/y U30JIMPOBaHHBIMH 2JICKTpOIaMH B BHJE noiycdep 2 ¢ oTpaxareneM 3. B reneparope nmItyascoB
toka (TMT) 10 nepBuyHOe HanpsbKeHKe B TpaHchopmarope mpeodpasyercst B BRICOKOE Harpsbkenue (rnopsiaka 7...10 kB) u non-
aeTcs Ha BBIIPSIMUTENb, a Jiajiee B KOHJEHCATOP, MOIKITIOYEHHBIH Yepe3 (JopMUpYIONHi paspsaHuk. B popmupytomiem paspsaHu-
ke 11 1 Mexy anexrponamu 2 (Haxosiumucs B kKoHdy3ope 4 ¢ Booii) Tporcxoaut rnpoooid. J{ist popMupoBaHHs MHOTOKPAaTHO
MOBTOPSIIOIIMXCS] IMITYJIBCOB TOKa, BOCHPOM3BOISIMX JIEKTPOTrHAPABIMYECKIH 3(DPEKT, UCIIOIb30BaJICs IIPOCTOH 1 Ha/ICKHBIN
reHeparop umiynscoB Toka (I'MT) 10, tuna RC. TlogGop OCHOBHBIX IapaMeTpoB palbOThI AIEKTPOrHAPABIMYECKON YCTaHOB-
K{ OCYILECTBJISUICS. B COOTBETCTBHM C OCOOCHHOCTSIMU 00pabarbiBaeMoit skuakocTi. OOpaboTKy BOZBI BEJIM MSTKHUM PEXUMOM
(C > 0,47 Mx®; U < 10 xB), xotopslit rapantuposan aasinenue ot 27 no 28 xlla, npu 3ToM MakcuManbHas SHEPIUs UMITYIIbCA
cocragisiet 23,5 I, 4TO COOTBETCTBYET ONTUMAILHOMY 3HA4E€HHIO ¥ 00eCIIeYMBACT PaclIMPEHHE KaBUTAIOHHOM 1osiocTy. Bos-
JIeHCTBHE HA JKUIKOCTD Pa3psAHbIM UMITYJIECOM (3n1eKTporuapasinaeckuii a¢dexr FOTkuna [1]) npuBomuT K CIOXHBIM (PU3HKO-
XAMHYECKUM IPOLIECCaM, MO3BONSIOIINM 33 KOPOTKHi IpoMexxyTok Bpemeru (1074...107 ¢) Gnaromapst BO3OCHCTBHIO yIapHBIX
BOJIH BBI3BaTh JIE3MHTErPALMIO U THOEIh MUKPOOPIaHU3MOB, a TaKKe 00ECIeUUTh PacKpPEOIEHHE IPUMECHBIX HHIPEIUEHTOB.
Bcnencrsue MrHOBEHHOTO «yIapHOI0» MOAKIIOYEHHS] HAKOITUTEIS SHEPTUH CO3aeT AEKTPOrAPABINUECKUN yriap, B pe3yibTare
KOTOPOT'O B BOJIC BOHHMKAET 30HA BHICOKOTO JABIICHHs. JTa 30Ha, PACIIUPSISCH C OONBILIOI CKOPOCTHIO Pa3psaHOTO CTPUMEpPA BbI-
TECHsIET M3 3aJIaHHOr0 00bEMa BOIBI BO3IYX M MAPOBOSHYIO IUIEHKY Ha NepU(epuro KaHaja, 00pasyeT MoJIOCTh KaBUTALUH, BbI-
3bIBasi OCHOBHOM T'IPaBINYECKUI yap, a PH CXJIONBIBAHUH C OOJIBIION CKOPOCTBIO BTOPOH rHapaBIndeckuii yaap. [Tomumo siB-
JICHHS KaBUTAllMK BO3HUKAIOT YJIETPa3ByKOBbIE KOJICOaHNS, yIIBTpa(HOIETOBOE U3ITyUeHHE U TIOBBIIICHUE TemIieparypbl. [Ipudem,
KOJIBLIO, 00pasyIoleecst MEXK 1y SJIEKTPOJaMH 2, O4eHb MHTCHCHBHO 3aXBaTbIBaeT OOJIBIION 00BEM JKUIKOCTH, KOTOPBIN Olaronapst
oTpaxkaresno 3 obecrieunBaeT HalpaBICHHOE JIBMYKEHHE OCHOBHOTO BO3MYILIEHHOTO IOTOKA, KOTOPBII CTAHOBUTCS JUIMHHBIM, Me-
TareIbHbIM, NPUTOAHBIM IS YCHIICHUS] KABUTALMH TP ITPOXOXKICHUH JKHIKOCTH Yepe3 TOpJIoBUHY 5, oOecrieunBasi TeM CaMbIM
MOBBILIEHHBIH akTHBUpPYOMi a3 dexr [2—5]. KaBuTarms jierko gocturaerces npH MPOXOKACHUH KHIKOCTH KaKUX-ITM00 MpersiT-
CTBHH (pE3KOe Cy)KEHHE TI0TOKA) TIPH BBICOKMX CKOPOCTSIX JBIDKEHHS. Peaisarus 3Toro nporiecca sBisieTcsl Majlo3arpaTHoi, T..
KaBHUTALUsI BO3HUKAET B 30HE MPETMSATCTBUI TOTOKA, TO €CTh HE PACIIPEAEIISETCS IO BCEH MUIOIIAAN CEUEHHUS. 3apsyKeHHbIE YaCTULIBI
B BOJIE CIIOCOOCTBYIOT ()OPMUPOBAHUIO (ha30BOIO IEPEXOA, COCTOAILETO U3 CBOOONHON U CBI3aHHOM BOIBL.

[Tpeobnananne MArkMX akyCTHUECKMX W MH(PAKPACHBIX COCTABISIONIMX CIIOCOOCTBYET YCHIICHHIO JCHCTBUS yIapHOH
BOJIHBL. MeJIKHe Karuti BOJIbI IIOCTYIIAIOT B 00JacTh KoH(Yy30pa 4, a 3aTeM, PO TOPIOBUHY 5, Iie BOSHUKAET YCHICHHOE
SIBJICHUE KaBUTALMH, OMaAatoT B 1uddy3op 6. YaApTpa3BykoBas KABUTALMS ¢ 4aCTOTOH KoneGanuit 16-10°~108 I'u npusoxut
K MEXaHW4YEeCKOMY pa3pylIeHHI0 OakTepuil npu ob6e33apakxuBaHuy Bojbl. OOpa3oBaHHBIC B JKHIKOCTH ITy3bIPbKU-KaBEPHHBI,
3aIl0JIHEHHBIE TApOTra30BOi CMECHIO, 10Maaasl B 00JIaCTh C AaBIEHHEM BBILIE KPUTUYECKOTO, Pa3pyIIAOTCs, U3ITydas MOLI-
HbIE y/IapHbIE BOJIHBI, KOTOPBIE CIIOCOOCTBYIOT OUMCTKE BOIBI, TAK KaK KABUTALIMS CIIOCOOHA pa3pyllaTh MPUMECHBIE BKIFOUE-
HUs, OakTepuu U Bupycol B Boge. Ha wactorax ot 20 1o 30 k['1 ocHOBHast Macca OGakrepuii ruOHeT B Teuenue 2—5 c. Cienyer
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UMETh B BHIY, YTO OOlydeHHEe MHUKPOOPTaHMU3MOB YIBTPAa3BYKOM MajiOif MHTEHCHBHOCTH MOXKET CTHMYJIHPOBATH MX POCT,
MO9TOMY HEOOXOIMMO, YTOOBI HHTEHCUBHOCTD CocTaBisuia 6osee 2 B1/cm? mpu yacrore 46 Iy [6].

Pesynomamut ucciaedosanuit. BeicokoBonbTHas 00paboTKa BOJBI OKa3bIBACT BO3ACHCTBHE HAa M3MEHEHHWE MarHUTHOMN
BOCTIPUMIMYUBOCTH U MOJIEKYJIIPHBIX KOJIEOAHUI CHCTEMBI, a TaK)Ke MPHUBOIUT K €€ MOJIIPU3allH 3a CUeT IPOCTPAaHCTBEH-
HOM TIeperpyNIHPOBKH HOHOB, PACTBOPSHHBIX BEIECTB U AUTIOIBHBIX MOJIEKYI. Jlajee akTHBHpOBaHHAS BOJA ITOCTYTIAeT Ha
Y9acTOK ¢ MICTOYHHKOM MarHWTHOTO IOJIS 7, THe Graromapsi MPUMEHEHHIO KaTyIIKd WHAYKTHBHOCTH 00ECTICYHBACTCS OpH-
EHTAI[MOHHAS MOJIAPU3aIUs aTOMOB M MOJIEKYI. VI3MeHsIs TNTIOTHOCTh MarHUTHOTO 1moToka oT 0,005...0,0035 T B muana3one
gacToT 4...20 ['11 yepe3 KOHTYp OTpaHUYESHHON TUTOMIAH, YAACTCs YIPABITh deKTpoaBmkyIner curoit (3C HHIYKITNN)
U TeM CaMBIM BO3ICHCTBOBATH HA MPOIECC CTPYKTYPHPOBAaHMS BOxbl. MarHuTHas 00paboTKa 0OecreunBaeT IeIeHapas-
JICHHBIA MpOIeCcC BO3ACHCTBHSA Ha BOXMY, HO IPU ONPEAEICHHBIX 3HAYCHUSAX MAarHUTHON WHAYKIWUH W CKOPOCTH IBIKCHHS
BOJBI BO3MOXKHO BO3HHUKHOBEHHE (P PEeKTa MarHUTOTHAPOINHAMUYIECKOTO pe3oHaHca. CoBmageHne 9acToTsl cuisl JlopeHma
1 COOCTBEHHBIX KOJI€OaHH BOIBI IPUBOANT K M3MEHEHUIO CTPYKTYPHI BeIIECTBA 0€3 M3MEHEHHS €T0 arperarHoro COCTOSHUS,
a MarHATHOE TI0JIe O0BEINHACT COAEpIKaINecs B BOJIC B3BECH, HAOIIOAAETCs IMPOLIECC KOATYISAINH TPAMECHBIX BKIIIOYCHHU,
KOTOPBIE TIOCIIe 00pa0OTKH HE OCAKAAIOTCS Ha MMOBEPXHOCTIX TPYOOIIPOBOIOB, TETUIOOOMEHHUKOB M TIPOYETO 000PYIOBAHHMS.

O PEeKTUBHOCTH MATHUTHOW 00paOOTKHA HAXOMUTCS B 3aBUCUMOCTH OT HAINPSHKEHHOCTH MAarHUTHOTO IOJISI, CKOPOCTH
MIPOTEKAaHUS BOABI, XHMUIECKOTO COCTaBa M KOHIEHTparwu nmpuMeceil. CoTpyaHHKaMH aKIHOHEpHOTO obmiecTBa «l ocymap-
CTBEHHBIH HayYHO-HUCCIIEI0BATEIbCKHI HHCTUTYT TOPHO-XUMITYECKOTO CHIPhs» T. MOCKBa B pe3yabTaTe MPOBEICHHBIX HCCIIe-
JIOBaHUI OBLIO yCTaHOBJICHO, YTO MATHUTHOE MIOJIE Ha CAMOM JeJIe MOKET YIPABIATh MTOBEICHIEM HEMarHUTHBIX YaCTHII, HO
TOJIBKO HE MPSIMO, a Yepe3 CIOKHBIN (H3HUKO-XUMHUIECKHUi mporecc. TakiuM 006pa3oM ObLTO YCTaHOBIEHO, YTO B MAaTHUTHOM
TI0JIe PE3KO MaJaeT TaK Ha3bIBACMBIil ANIEKTPOKUHETHIECCKHIH TIOTCHIIHAI H, IeHCTBYS Ha ABIKYIIHECS B IIOTOKE 3aPsDKCHHBIC
YaCTHUIIB], & OHU 3apsDKEHBI M3-32 OCEBIINX HA HUX HOHOB, PAa3BOPAYMBALT UX ITyTH B IIOTOKE COMIACHO OOBITHBIM (PH3NIECKIM
3aKoHaM. YaCTHIIBI, CTAIKWBAsCh, HAUMHAIOT CIMIIAThCA, KOATyJINpPOBaTh, a CyMMapHas IIOBEPXHOCTh, Ha KOTOPYIO OCENaloT
WOHBI, yMeHbIIaeTCs [7—9]. IOHBI BEIABOPSIOTCS 0OPAaTHO B PACTBOP, MIIEKTPOKMHETHYECKUIA TIOTEHITHAI TTa/1aeT, a BOAa O4YH-
maercsi. O6paboTaHHas BOJIa IPOXOAUT Yepe3 QHIIBTP 8, Te MPOUCXOANT OCAXKICHNE KOaryJIsTHTa, 9TO CIIOCOOCTBYeT Ooee
TOHKOW OYHMCTKE BOJBI, OCTYIIAeT B HAKOIHUTEIBHBIA pe3epByap 9 u jajee B MaruCTPaIbHBINA TPyOOIIPOBO TOTPEOUTEISM.

Crnemyer OTMETHTH BBICOKYIO 3()(h)eKTHBHOCTE MIPH OYUCTKE W (PHIIBTPALNH PAa3IMYHBIX YaCTHIL 3arPSI3HSIIONIUX TIPHMe-
ceif, HeCMOTpA Ha TO, YTO B OOJIBIIIMHCTBE CIyYaeB ATH IPUMECH COCTOSIT U3 COBEPIICHHO HEMarHUTHBIX MaTePHAIIOB.

3akntouenue. Viconp3oBaHUEe TPEIaraeMOT0 METOAA TPEICTABISAET OONBIION MHTEpPEC MPH MOATOTOBKE M OYHCTKE
BOJBI JUISI XO3SIICTBEHHO-OBITOBBIX HYK[, TOATOTOBKE BOMBI AJISI CUCTEM TEIUIOCHAOKEHUS, a TAkXKe /IS Pa3IMIHbIX OTpa-
CJIel MPOMBIIIUIEHHOCTH, TAKUX KaK XMMHUYECKast, MUKPOOHOJIOTHYECKas U IICKTPOHHAS.
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