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IJIEKTPOKOATI'YJIAATOP ®PPAKIITMOHUPOBAHHOI'O
KOATI'YJIUMPOBAHUA

VY cTarTi NpUBOAWTHCS KOPOTKHMN aHai3 1ICHYIOUMX KOHCTPYKIIHM amapariB (eleKTPOKOaryasiTopiB)
MPU3HAYEHUX JIJI1 BUTATAHHS 3 BOJHUX CEPEAOBHIN PI3HUX I1HTPEIIEHTIB 1, Ha IMMJACTaBl IHOTO,
3alpONOHOBAaHUI HOBHUH THII €JIEKTPOKOAryjsiTopa, B SIKOMY peaii3oBaHi Teopis (paKIioHOBaHOI
KOaryJisiii 1 eIeKTPOXIMIYHOTO OUYHUIIICHHS BOJH, SIKi 3a0€3Me4Uyl0Th €()eKTHBHE BUITYUYCHHSI JIOMIIIOK 1
3HIDKEHHSI €HEPrOBUTPAT.

KurouoBi ciioBa: Anani3, anapatu, eIeKTPOKOAryJIssTOPH, BOJHI CEPEIOBHINA, IHTPEIIEHTH,
(dpakuioHOBaHA KOATYJIALIs, 3HWKEHHS €HEPrOBUTPAT.

B crarbe npuBOAMTCS ~ KpAaTKUM  aHAJIM3  CYLICCTBYIOLIMX  KOHCTPYKLUN  anmaparoB
(97IEKTPOKOAryJISITOPOB)  MPEAHA3HAUYEHHBIX JUIS M3BJICUEHHS U3 BOJHBIX Cpel  Pa3IUYHbIX
MHIPEAVEHTOB U, HA OCHOBAaHUHU 3TOrO, MPEIJIOKEH HOBBIM THUI 3JIEKTPOKOAryjsTopa, B KOTOPOM
peann3oBaHbl Teopusi PpakKIIMOHUPOBAHHOTO KOATyJIIMPOBAHUS U ANEKTPOXUMUYECKON OUYUCTKU BOJBI,
KOTOpbIe o0ecreunBaroT 3G (HEKTUBHOE U3BJICUCHUE TPUMECEH U CHUKEHUE YHEpro3arpar.
KiroueBble ciaoBa: Ananus, ammaparbl, 3J€KTPOKOAryJsTOpbl, BOAHBIE CpPEIbl, HWHIPEIUECHTHI,
b pakIMOHUPOBAaHHOE KOAryJIMpOBaHUE, CHIDKEHHE YHepro3arpar.

In the article the short analysis of existent constructions of vehicles (electrocoagulators) is presented
intended for extraction from the water environments of different ingredients and, on the basis of it, the
new type of electrocoagulator, in which realized theory of fractionating coagulation and
electrocleaning waters which provide effektivnoe extraction of admixtures and decline energo
expenses is offered.

Keywords: Analysis, vehicles, electrocoagulators, water environments, ingredients, fractionating
coagulation, decline energoexpenses.

N3BecTHO 00JIbIIIOE Pa3HOOOpPA3UE PIEKTPOXUMHUUECKUX aIllapaToB U YCTPOUCTB,
JUTSL OYUCTKU BOJ OT mpumeceit [1-4]. M3BecTHbIE KOHCTPYKIIUU U CHIOCOOBI OUMCTKHU
HE MOTYT 00€ecTeunTh BhICOKOA((DEKTUBHOE yaieHne MpUMecei KOJUIOUTHON CTETIeHN
JTUCTIEPCHOCTA W3 BOJbI, KOTOpPBIE CTAa0WMIM3UPOBAHBI 3MyJdbratopamu. K Takum
KaTerOpUsiM BOJI MOXXHO OTHECTH MTPOMBIIIUICHHBIC IMYJIbcHH. OCHOBHBIM HEJIOCTATKOM
MpeaiaraéMbIX KOHCTPYKITUH SIBIISIETCS TO, YTO OYHIIAeMas >KHIKOCTh IOJAeTCs
HEIMOCPE/ICTBEHHO B KaMepy, TJI€ YCTAaHOBJICHBI JIEKTPOIbI, YTO BBI3BIBACT OTIIOKCHHE
MacCJISTHOM TUICHKH Ha TMOBEPXHOCTH DJIEKTPOJOB, 3arps3HEHUE AJIEKTPOTHOTO O0oKa U
yxyamaer 3(pdekTuBHOCTh O4YMCTKUA. C 1eNbl0  TOBbIEeHUsS 3G(OEKTUBHOCTH U
CHUKEHUSI CTENEHW NACCUBALIMU DJIEKTPOJIOB JJIEKTPOJHBbIE OJOKU KOHCTPYKTHUBHO
YCIIOKHSIIOTCS, YTO 3aTPyAHSIET UX OO0ciyXkuBaHue U peMOHT. C 3TOH ke IeNblo
NOBBIIEHUS A()PEKTUBHOCTH Tpollecca OYMCTKH, MCCIEAOBATENN MPUMEHSIOT
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DJIEKTPOJHBIC IJIACTHHBI  Pa3UYHON TeOMEeTpudecKko (OpMBI TIpU  Pa3HOM
pacmojoXeHNUH OTHOCUTEIBHO APYT JIpyra KaToI0B U aHOJO0B U T.I. Bce 3To He peraeT
npobiieMy CO3[JaHUSl BBICOKOA((EKTUBHOTO SJIEKTPOKOATYJISIIMOHHOTO —ammapara.
[lepcnieKTUBHBIME SBJSIOTCS  KOHCTPYKITUU DJIEKTPOKOATYISITOPOB C Pa3ieIbHBIM
BBOJIOM 3JIEKTPOJIUTA U OUMIIIAeMOU BOABI [5,6].

Ha pucynke mpencraBieHa cxemMa YHUBEPCAJIBHOTO 3JIEKTPOKOATYJISTOpA MO
yciioBHBIM HazBaHueM «IKOC» (001wt BuI).

Hamu OBLI pazpaboran
NPUHIUIIMATIGHO HOBBIM  ammapar, B
KOTOPOM  TIONyYWJIO  Pa3BUTHE  HJes
pa3aeNbHOTO BBOJA OYMIIIAEMOW BOJBI U
DIIEKTPOJIUTA, HO Ha Ooyiee BBICOKOM
ypoBHe. HoBasi KOHCTpyKmms ammapara
MO3BOJIMJIA pa3paboTaTh HOBBIA CIIOCOO
(ppakMOHUPOBAHHOTO KOATYJIHMPOBAHU)
U TEXHOJOTHIO  3JEKTPOXHUMHUYECKOMN
OUYHUCTKH.

DNEKTPOKOAryiasiTop BKJIFOYAET

PEaKTOpHYIO Kamepy 4 ¢ MONepeYHbIMU

IIEPEropoaKaAMHU 5, B KOTOPBIX

BBITIOJIHEHbI MOTOKOHAIPABIISAIOIINE .
oTBepcTuss 6  (muamerp OTBEpCTHI Prc. DICKTPOKOAryJSTOp
3aBUCHUT oT 3aIaHHOMU

. bpakMOHUPOBAHHOTO THIIA
IIPOM3BOIUTEIILHOCTH YCTPOMCTBA) U

HNEHOOTBOAAIUM >Keao00M 13; mieneBUAHbIN KaHa 3, COENMHSAIOIIUN PEAKTOPHYIO
Kamepy 4 ¢ OTCEKOM 1, B KOTOPOM PacnoJIOKEHbI 3JIEKTPOIHBIE IIACTUHBI 2.

Ilog oSnexTpoAHBIMM  IUIACTMHAMHM 2 PACHOJIOKEHO  PACHPEIAEIUTEIIHHOE
ycrpoiictBo 10 BBOJa BOIbI (3JEKTPOINTA), BHIIIOJIHEHHOE B BUAE MephHOpUPOBAHHBIX
no aynvHe TpyOoK. B peakTopHOI kKamepe pacmosoKeHbl maT pyOKu BBoAa 7 M BBIBOJAA
ouniaeMon Boabpl 9, a Takke mnaTpyOKMm OTBOAa oOOpa3yromierocs ocaaka 15,
ONOpOXHEHMsT Kamepbl 12 u otcexka c anektpoaamu 11. Jlnga nopaep:kaHus
NOCTOSIHHOIO ypOBHA, BOJAAa OTBOAMTCS 4epe3 kapmaH &. CayBaHUE TMEHBI C
MOBEPXHOCTH JKUJKOCTH B ammapaTe OpraHu3oBbIBacTcs dYepe3 TpyOoy 14 ¢
nepdopanueil mo ee OOKOBbIM MOBEpXHOCTAM. OOpasyroluecs: 3JIeKTPOIU3HbIE T'a3bl
yIaJs0TCs U3 paboueil 30HbI ¢ IOMOIIBIO BBITSKHOTO yCTpoiicTBa 16.

VYerpoiictBo pabotaer cienyromum oOpa3oM. J[o Havana O4YMCTKHM, OTCEK 1 U
peakTopHas Kamepa 4 3alOJIHAKTCA 3JIEKTPOJUTOM, IIOCIE 4Yero K JJIEKTpoJaM
NOJIBOAMTCS HANpPSDKEHHE, a 4epe3 5 MMH. IOocJe MOAAauu HampsyKEHUs, BKIHOYAIOT
1oJady BOJbl Ha OYMCTKY B PEaKTOpHYIO Kamepy 4 uepe3 natpyook 7. Kuakocts,
yepe3 naTpyOoKk 7 momnajgaeTr B MEPBbIA OTCEK, 00pa30BaHHBI CTEHKaMH PEAKTOPHOU
KaMmepbl 4 ¥ MONEPEUYHBIMU MEPEropoKaMu 5 (KOJIMYECTBO MEPEropoa0K OOBIYHO 3 -
4). I3 nmepBOro oTceka ouMIaeMas Boja 4epe3 MOTOKO-HANPABIISIIOIINE OTBEPCTUS O B
NEPErOpoJKE S5 MOCTymaeT B CIEAYIOIIMA OTcek M Tak nanee. llpu 3toM moTok
OYMIIaeMOM BOABI N-1 pa3 mepecekaer IUIOCKUK, BEPTUKAJIBbHO BOCXOISAIIMU W3
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AIIEKTPOJHOrO OTceka 1 yepe3 IIeNeBUAHBIA KaHal 3, MOTOK ra30BbIX MY3BIPHKOB C
KOAryJIsTHTOM U 3JIEKTPOJIUTOM.

["a3oBble My3BIPbKM C KOAryJsIHTOM OOpa3yloTcs B pe3yibpTaTe Ipolecca
ANIEKTPOJIMN3a PACTBOPUMBIX METAJUIMYECKUX JJIEKTPOJOB 2, KOJUYECTBO KOTOPBIX
ompenessieTcss nmo u3BecTHOMy BbIpaxeHnro ®apanesa [7]. [lomamas B peakTopHyrO
Kamepy 4, uepe3 WIENEBUAHbIA KaHal 3, YacTHUIbl 3JIEKTPOr€HEPUPOBAHHOTO
KoaryyistHta (B BHJE€ THUAPOKCUIOB WM OKCUTHAPATOB METAJJIa) KOaryJaupyroT
3arpsi3HSIONIYI0  BOJAY JMCHepcHylo ¢a3y, NOpu OSTOM 0O0pa3yloTCs arperarbl
COEIMHEHHM, KOTOpble (IOTHPYIOTCA My3bIpbKaMu raza (BOIOpOJa U KUCIOpOAA) U
MOTOKOM 3JIEKTPOJIUTA BBEPX B MEHHBIN CJIOM HA MOBEPXHOCTD >KUJIKOCTH, KOTOPBIM 1O
Mepe ero HaKOIUJIEHUS] OTBOJUTCS U3 YCTPOUCTBA C MOMOIIbIO IEHOOTBOSIIETO Kenoda
13 u nmenocayBHOU TpyOku 14. CoenuHEHUs, BBINABIIME B OCAJOK, YAQISIIOTCS M3
ammapara 4epe3 OTBOAAIIMU mnaTpyOok 15, marpyOku omopoxknenuss 11 u 12.
OuwninieHHass Boja yjaajusercs dYepe3 KapMmaH 8 u mnarpybok 9. Bepaenusiiuecs
AJIEKTPOJU3HBIE Ta3bl OTBOASITCS U3 paboUeii 30HbI YCTPOUCTBA C IIOMOIIIBIO BHITSKHOTO
ycrpoiictBa 16. OCHOBHBIM IMOKa3aTeaeM, ONpeAesonuM 3()PeKTHBHOCTh OUYUCTKU U
MPOU3BOJIUTEIIBHOCTh YCTPOMCTBA, SIBJISAETCS KOHIICHTPAIUS SJIEKTPOr€HEPUPOBAHHOTO
KOaryJistHtTa W BpeMmsl Koaryisiuu. KOHIeHTpalusi 3JIEKTPOreHEPUPOBAHHOIO
KOAryJisiHTa 3aBUCUT OT BPEMEHH JJICKTPOJIN3a U BEIMYUHBI JIEKTPUUECKOrO TOKa (MIpU
YCJIOBUU  BBIMOJHEHUSI BJEKTPOJOB U3  OJHOPOJHBIX MeTauioB). Bennunna
AIIEKTPUUECKOTO TOKA, B CBOIO OUepe/ib, OyAET OonpeaeisThess KodQPUIIMEHTOM BbIX0Aa
MeTajula C TIOBEPXHOCTH OAJIEKTPOJHBIX IUIACTUH, KOTOPBIA 3aBUCUT OT 4YHUCIA
PeliHonbaca TMOTOKAa JKUAKOCTH B  MEXKDIJEKTPOJHOM TNIPOCTPaHCTBE, T.€. OT
TUAPOJAMHAMUYECKUX  OCOOCHHOCTEHM TOTOKA IKUAKOCTH B MEXDIEKTPOJHBIX
MPOCTPAHCTBAX, YTO OMpPEAEIAeT CKOPOCTh OTBO/A MPOIYKTOB aHOJAHOIO PACTBOPEHUS
OT TOBEPXHOCTH AJIEKTPOJOB. DTO OmNpejessieT HEOOXOUMOCTh CO3[aHusl Haubosee
OJIarONMpUATHBIX YCIOBUM JUIsl H3BaKyallUM KOaryJsiHTa W3 3JIEKTpPOAHOro OioKa,
PAaCIIOJIOKEHHOTO B OTCEKE MOJ PEAKTOPHOM KaMEpOW. YBEIMYECHUE CKOPOCTH MOTOKA
AIEKTPOIUTA MEXKIY DSJICKTPOJIaMH CIOCOOCTBYET YMEHBIIICHHUIO KOHIICHTPAIMOHHOM
MOJISIPU3ALIMY U HATIPSIAKEHUS.

Bpemss oT o00pa3oBaHus 3JIEKTPOIr€HEPHUPOBAHHOIO  KOAryjasHTa JO €ro
VKPYIIHEHHSI W KOaryJMpOBaHUST MaJl0 1O CpPaBHEHHIO CO BPEMEHEM IOJHOU
KOAryJsIluK 4acTul 3arpsi3HeHuil. [losTomy He 1enaecooOpazHo yaalsTh peaKTOPHYIO
KaMepy Ha 3HAYUTENIbHOE pacCTOSTHUE OT JJeKTpojoB. i  yBenuueHus
3¢ (HEeKTUBHOCTH MpoIlecca Koaryisaiuu Heooxoaumo BeinosiHenue ycnoBusa Cy = f(C,),
rae Cy - KOHIIGHTpalUs 3JEKTPOT€HEPUPOBAHHOTO KOAryJjsHTa B €JMHUIIE O0bema
IOTOKA JKHIKOCTH BBIXOISIIEr0 M3 OTCEKa C dMeKTponamu, Kr/m’; C, - KOHIEHTPAIHs
3arpsA3HEHHIl B SAMHHIIE [IOTOKA OYHIAEMON BOJBI, KI/M’ . IIpH peleHu: 3Toi 3a1adn
B MPOTOYHBIX 3JIEKTPO(DIOTOKOATYIATOPaX HEOOXOJMMO BapbUPOBATH PACXOJ0M
CTOYHOM BOJbI, IOJABAa€MOM HAa OYUCTKY UM DJEKTPOJIUTA, TMOCTYHAalOUIEro B
PEAKTOPHYIO KaMepy U3 OTCEKa C AJIEKTPOJIaMH, UM OCTABJISS TOCTOSIHHBIMU PACXOJIbI
W3MEHSTh KOHIICHTPAIIUIO JIEKTPOTEHEPUPOBAHHOTO KOATyJISIHTa, BRIPA0ATHIBAEMOTO B
IPOLIECCE IIEKTPOJIU3a B 3JEKTPOJHOM OTceke. HeoOXoaumo mpu 3TOM YUUTHIBATh,
YTO MOBBIIICHUE KOHIEHTPALIUH KOATyJIsIHTa B MTOTOKE CBSI3aHO C YBEJIMYEHUEM 3aTpaT
AIEKTPOIHEPTHH.
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BreiBoa: pa3zpaboTaH HOBBIM THIT AJIEKTPOKOATYJIATOPa, B KOTOPOM peaTrn30BaHbI
Teopust GPaKIIMOHUPOBAHHOTO KOATYIHUPOBAHMS M DJICKTPOXUMHUIECKON OUYMCTKH BOJIBI,
KOTOpble obOecrneunBaroT e(PQEeKTUBHOEC W3BICUCHUE TIPUMECEd U  CHIDKCHHE
sHepro3arpar.
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METOJIUKA EKCEPTETHYHOI'O AHAJII3Y TEXHOJIOTI'TYHUX
ITPOLECIB 3ABE3IIEYEHHSA ABTOIIEPEBE3EHD ITPU
BUKOPUCTAHHI PI3HUX BU/IIB ITAJIUBA

B crarti 3anmpornoHOBaHO METOAMKY €KCEerepTHYHOTO aHalli3y TEXHOJIOTIYHUX TMPOIECIB MpHU
po3noAini eHeprii BCiX BUIIB Ui PI3HUX THIIB JBUTYHIB, sKa IOTOPKYE TEXHOJOTIUHY CXEMY
Mpolecy MepeTBOPEHHS eHeprii (MaTepialbHl MOTOKH) 3 TOTOKAMH €Heprii (ekceprii) BCix GpopM.
Kuro4oBi ciioBa: aHai3, TEXHOJOTIYHI MPOIECH, TTAIUBO, EKCEPTisl.

B crartbe mpemiokeHO METOAMKY 3KCEPTreTHYECKOrO aHalli3a TEXHOJIOTMYECKHX IPOIIECCOB IMPHU
pacmpesieieHHH SHEPTUU BCEX BUIOB IS Pa3HBIX THUIIOB JIBHTATeNe, KOTOpas COTJIACOBBIBACT
TEXHOJOTHYECKYIO CXEMY Ipoliecca Ipeodpa3oBaHus SHEPTUU (MaTepuaIbHbIe IOTOKH) C MMOTOKAMHU
SHEpPruu (IKCEepPruu) Bcex Gopm.

KiroueBble ci10Ba: aHAIN3, TEXHOJIOTUYECKUE MTPOLIECCHI, TOIUTHBO, YKCEPTHSL.

In the article the method of exegy analysis of technological processes is offered at distributing of all
kinds energy for the different types of engines, which coordinates the flow sheet of process of energy
transformation (financial streams) with all forms energy streams (exergy).

Key words: analysis, technological processes, fuel, exergy.

1. Beryn
OpraniyHe nanwBO, SKE€ BHUKOPHCTOBYETHCS B TPAHCHOPTHUX EHEPTETUUHUX
YCTAHOBKax sIBJs€ COOOK0 CKIQJHY XIMIYHY PEUOBUHY 1 NPUHIIMIIOBUM MAXIJT 1O
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