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B pabome npeocmaenenvl pezyibmamsl npoOMbIUIEHHBIX UCHLIIMAHUL 8aPU-
AHMO8 AHAIPOOHO20 COPANCUBANUL OCAOKO8 CIOUHBIX 800 HA NULOMHOU HKCNe-
pumenmavHol ycmanoske. Paccmampuearomes eapuanmol unmeHcugurayuu
cmadunuzayuy 0caokos cmouHvix 600. llpedcmasnenvt pe3yivmamul pacuema
IHEP2eMUUecKo20 0aIanca pasiuiibix 6apUAHmMOs COPANCUBAHUS.

JlesTeIbHOCTh OUHUCTHBIX COOPYKEHUHM KaHaIM3aluu HEU30€kKHO CBSI3aHA C
oOpa3oBaHueM ocaakoB cTouHbIX Bog (OCB), koropeie B PeciyOnuke benapych
OTHOCHT K oTXojaM 3 u 4 kiaccoB onacHocTH [1]. HecMmotpst Ha TO, uTO 00BEM
obpasyronmxcs OCB He mnpeBbimaer 1 1 % oT o0bemMa MNOCTYMAKOIIMX Ha
OUYUCTKY CTOYHBIX BOJI, 3aTPAThl HA UX 00pabOTKY U yJlaJeHHE MOT'YT COCTABISATh
1o 50 % ot obmiel ctoumMocTr ouuCTKH. Ocaaku, 0Opa3yroIIHecs B MPOIECcCce
OYMCTKM CTOYHBIX BOJ JOJDKHBI IOABEpraThcsi 00paboTKe, 00eCrednBaroLIei
BO3MOYKHOCTbh HX JAJIbHEHINEr0o MCHOJIb30BAHMS WIIM Pa3MEIIEHUS B COOTBET-
CTBUHM C TpeOOBaHMSIMU 3aKOHOJIATEILCTBA 00 0OpaieHun ¢ orxoaamu [2]. B be-
JapycH, Kak MpaBuIIO, TaKUe OTXOJIbI JIIUTETBHO XPAHATCS HA MJIOBBIX TIJIOMIA-
Kax M He MOAJeXAT JallbHEHIIeMy HCIob30BaHn0. Bmecte ¢ Tem OCB obna-
Ial0T LEJIbIM PSIOM IOJIE3HBIX CBOMCTB, @ UMEHHO COJEpKAHUE 3HAUUTEIIBHOTO
KOJIM4YEeCTBa OMOT€HHBIX DJIEMEHTOB M BHICOKMM IHEPIreTUUECKUM ITOTEHLIUAIOM,
CPaBHUMBIM C SHEPrETUUECKUM MOTEHLIUATIOM Topda.

OpHuM U3 HamOoJiee NMEPCIEeKTUBHLIM BapHaHTOM Hcrnoib3oBaHuss OCB B
PecniyOnuku benapyce sBIsgeTcss METOJ aHa’poOHOH cTaduiu3anuu. AHa3poo-
Has cTaOWiIM3alus, TAaKKEe Ha3blBaeMas COpakMBaHHEM, IPEACTaBIACT COOOMH
KOHTPOJIMPYEMBIM HENTPEPBIBHBIA NIPOLIECC, B KOTOPOM OPraHUYECKUN MaTeprall
pa3pyliaeTcsi KOHCOPIIUYMOM OaKTepuil B OTCYTCTBUE KMCIOpoJa. AHa3poOHOe
cOpa’xuBaHue MPUBOJIUT K 3HAYUTEIHLHOMY YMEHBIIIEHUIO 00beMa CyXoro Bellle-
CTBa OCajJKa B 00pa3oBaHHIO Omoraza. OCHOBHOM 3a1a4eil CTaOMIIM3aI[UH SBJIS-
€TCSl YMEHBIICHHUE KOJMYECTBA 0OJE3HETBOPHBIX MUKPOOPTIaHHU3MOB, SIMII OT Ia-
pasutoB, uto aenaet OCB Oosiee Oe30naCHBIMU B CAHUTAPHO-TUTHEHUUYECKOM OT-
HolleHMH. B Hacrosiiee BpeMs B CTpaHE €KECYTOYHO oOpasyeTcsi Mopsika
20 TBIC. M> OTUX KUAKUX OTXOIOB IIPH HTOM JIHIIbL 6 % OT 3TOr0 KOJUYECTBA HC-
MOJIL3YIOTCS € LIETIBIO MoNTydeHus: Ouora3a. buora3oBele KOMIIEKCHI, 00ecTieun-
Batomue crabmimzanuio OCB, dyukimonupytot B bapanoBuuax u bpecre.
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Jlnsi 000CHOBaHMS MPOEKTHBIX PEIICHUH MO aHadpPOOHOMY COpaKMBaHHIO
OCB neo0xomuMo pacrionaraTe MH(pOpMalKel 0 OCHOBHBIX MMOKA3aTENsIX MPO-
Lecca, YUYMTHIBAIOIINX YCIOBUS KOHKPETHBIX OUYMCTHBIX COOPYKEHHI KaHaIM3a-
uun. OnpenesieHue TaKUX NMOKA3aTeNe BO3MOKHO MIPH MTPOBEAECHUU MTPOMBIILLI-
JICHHBIX UCIBITAHUHA C UCNOJIB30BAHUEM MUJIOTHBIX aHadPOOHBIX OMOPEAKTOPOB,
paboTAKIIMX HEMPEPHIBHO B MTPOTOYHOM PEIKUME C MOCTOSSHHBIM KOHTPOJIEM B
pEXMME PEATBHOTO BPEMEHH TAKUX [MapaMETPOB KaK, TEMIIEPATYPa, BBIXOJ H CO-
ctaBa Ouorasa, pH, cocraB xwuakoii u TBepaok ¢paz OCB u np.

B paMkax paMOYHOTO COTJIAIIEHHS O COTpYAHUYECTBE MExAY Y [T « MHUHCKBO-
nokaHam, YO «benopycckuil ToCy/1apCTBEHHBIH TEXHOJOTUYECKUN YHUBEPCH-
teT», KomnanusaiMu AQUA-Consult Ingenieur GmbH, Cambi u EBponelickum
skojoruueckuM nieHTpoM KREVOX B 2019 rony komnanueit AQUA-Consult In-
genieur GmbH Obu1a npesiocTaBieHa SKCIIEPUMEHTANIbHAS YCTAHOBKA KOHTEM-
HEPHOTrO TUNA IS IPOBEJIEHUS IPOMBIIIIEHHBIX UCTIbITAHUI. PaboThl O nmpoBe-
JNEHUIO MCIBITAHUN PEXUMOB aHa’3POOHOro cOpakMBaHUSI OCYUIECTBIISIACh HA
0a3e MuHCKOI OUHCTHOU cTaHI[MU coTpyaHuKamMu BI ' TY coBmMecTHO co crenua-
mucramu YII «MuHckBogoKaHam». [IunoTHas ycraHOBKa KOHTEHHEPHOrO THIIA
BKJIFOYAJIa B ce0s1 YeThIpe peakTopa 00bemMom 80 av® kaxkmbiid. Kax bl peakrop
ObLT OCHAIIEH CUCTEeMaMHM JO3UPOBaHUs-BbIrpy3ku OCB, n0o3upoBaHus menoun
(nns koppexTupoBku pH), cbopa u aHanm3a ra3za co BCTPOCHHBIMH aBTOMAaTHYE-
CKUMH U3MEPUTEIBHBIMHU YCTpoiicTBaMu. B X0/1€ poBeieHus ncnbITaHuil copa-
’KUBAHHUIO MMOJIBEPraJiaCh CMECh ChIPOr0 0Cajika U U30BITOYHOTO AKTUBHOTO HJIA,
orOupaBuasics B iexy o0ezpoxkuBanusi OCB. [TpoMbliieHHbIE UCTTBITAHUS ITPO-
BOIMJIMCH B T€UEHUE JIEBITHA MECSIIEB, B pe3ylbTaTe aHadpoOHOHN cTabUIH3aIun
noaBeprayTo 6osiee Tpex ToHH OCB, BbIMOIHEHO O0Jiee THICAYH J1a00paTOPHBIX
HCCJICIOBAHUN 110 Pa3JIMYHBIM I1OKa3aTelsiM. B XoJe uenbpITaHuil 1TOny4eHa UH-
¢dopmanus o creneHu cOpakuBaHus opranuyeckoro semecrsa OCB Munckoit
OUYMCTKOM CTaHI[MK, CYTOYHOM BBIXOJ/I€ OMOTa3a, a TAKXkKe COCTaBE KUJKOH (ha3bl
COPOXKEHHBIX OCAJIKOB.

Y CTaHOBIJICHO, YTO CPEAHEE 3HAUCHUE CTEIICHH COpaKMBaHUS OPraHUUECKOTO
BenrectBa OCB MUHCKOM OYHCTHOM CTAHIIMH:

— B Me30(PUJILHOM peXKuMe COpaKuBaHUs, IPU TUIPABIMYECKOM BPEMEHH
yaepxanus 20 cyTok, coctaBiset 38,9 %;

— B TepMOPHIBHOM pekuMe cOpakUBaHMS, MPU THAPABIUYECKOM BPEMEHH
yaepxanus 12 cyTok, cocraBiser 45,2 %.

BBuay Toro, uto npouecc anaypobHoi ctabunuzauuu OCB xapakTepusyercs
MaJioi CKOPOCTBIO Bee 0OJIbLIee BHUMAHUE YAENAETCS IPUMEHEHU 0 METOJI0B €T0
UHTEHCU(UKALIMUA C LEIbI0O YMEHBIIEHUSI 00bEMOB METAHTEHKOB, MOBBIILICHUS
BBIXOJ]a OMOTa3a M COOTBETCTBEHHO SHEpreTuyeckoil 3P(heKTUBHOCTH pabOThI
OMora3oBbIX KoMILIeKcoB. Cpe/iu MepCleKTHBHBIX HANPaBICHUH MHTEHCH(HKA-
MU TIpollecca TeHepalu Ouora3a BBIIEJSIOT TEXHOJOTHH IpeaBapUTEIbHON
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obpadoTtk OCB, MOBBIIIAIOIINE CKOPOCTh U CTCIIEHb OHOPa3J1araeMOCTH Opra-
HUYECKUX BEIIECTB 3a cUeT ObICTPOTO MEPEBOJIA UX B PACTBOPEHHOE COCTOSIHUE.
Jiist ipeABapuTenbHONM 00pabOTKH UCIIONB3YIOT TEPMHUYECKHUE, YIABTPAa3BYKOBBIE,
MHUKpPOBOJIHOBbBIE, MEXaHUYECKHE U (pepMEHTATUBHBIE METOIbI. [TpH ucnosb3oBa-
HUU HEKOTOPBIX IMPOLIECCOB TAKKE MOXKHO JOOMTHCS XOPOIIHMX Pe3yJbTaTOB B
yJIydlIEeHHH BOJOOTIAIOLIMX CBOMCTB 0CaJk0OB. MHOrue M3 METOJOB BCE €IIle
HAXOJATCS Ha CTaJUM UCHBITAHWN, OJHAKO CaMbl€ NEPCIEKTUBHBIE YXKE MOJTY-
YHJIM KOMMepUeckoe npumenenne. Hanbosee pacrnpocTpaHeHHbBIM METOJIOM UH-
TEeHCU(PUKAIMK CTAOUIU3ALUU SBISETCS TEPMOPUIBHBIA THIPOIN3 (TEPMOTHI-
ponu3) mpoTekaromumit mpu Temrepatype 6omnee 100 °C u MOBBIIIEHHOM JaBJie-
Huu. MI3BeCcTHO, 4TO [P OIPEAEICHHBIX YCIOBUSX MCIOIb30BaHHUE TEMOIHAPO-
JM3a TIO3BOJISIET YBEIMUMTh BIX0J] Ouoraza u3 OCB 6osnee yem Ha 50 % [3].

Ha ocHOoBaHUM JaHHBIX, TIOJYYEHHBIX B PE3yJbTaTe MPOMBIILIEHHBIX UCIbI-
TaHUH, & TAK)KE aHAJIM3a HAYYHO-TEXHUYECKON JTUTEepPATyphl, COCTABJIEHBI SHEP-
reTHyecKkue 0anaHChl ISl YETHIPEX BAPUAHTOB aHadPOOHOTO COPAKUBAHMS, KAK C
Y4€TOM IIpeABapUTEIbHON 00pabOTKH, Tak U 03 Heg:

. cOpaxuBaHUE B ME30(DUILHOM PEXKHUME;

. cOpaxuBaHUE B TEPMO(PUIBHOM PEKUME;

. ABYXCTYIEHYAaTOEe aHa3poOHOE COpaKUBaAHKE;

¢ cOpaxuBaHUE B TepMOGMIHLHOM peXUME C MPeIBAPUTEITHHBIM TEPMO-
THAPOJIU30M.

DHeprozarpaThl Ha aHa’spoOHOE cOpaXKMBaHUE BKIIIOYAIOT 3aTPAThI AJIEKTPO-
HHEPTUU U TETIOBOM SHEPIHH.

OCHOBHBIMHU CTaThIMHU pacxoa TEIJIOBON SHEPTUH ABISIOTCA:

1) HenmocpeACTBEHHBIH MOAOIPEB 3arpy>KaeMoro ocaika A0 HeoOXOIUMOU
pacyeTHOU TeMIIepaTyphl;

2) BO3MEILIEHHUE NTOTEPH TEIIA, YXOISAIIETO Yepe3 CTEHKU, AHUILE U TEPEKPbI-
THE METAHTEHKA;

3) BO3MENIeHUE MOTEPH TEIIA, YHOCUMOTO C YXOJAIIMMH Ta3aMu.

OCHOBHBIMHU CTaThsMHU pacxoja 3IEKTPUUYCCKON IHEPIUU B PACUYETE YUTEHBI:

1) mepekauka ocagka B METAHTEHK;

2) nepeMelIMBaHUE 0CaJKa B METAHTEHKE;

3) nepekauMBaHHe OCAJIKa B METAHTEHKE Yepe3 TeIII000MEHHUK;

4) oumMCTKa BO3BPATHBIX TMOTOKOB IMOCTe 00€3BOKHUBAHUS COPOKEHHOTO
ocaJlka;

5) npyrue 3aTpaThl, XapaKTepHble I KaXKI0r0 KOHKPETHOIO BapUaHTa MH-
TeHCHU (PUKAIIMK aHa’POOHOI0 COpaKUBAHUS.

B tabauie npencrtaBieHbl 0000IEHHBIE JTAHHBIE O KOJMYECTBE CBOOOJHO
pacrmonaraeMoi SHEpPTHM TOCTe CXKUTaHWs OMora3za B KOT€HEPallMOHHBIX yCTa-
HOBKAax IPHUMEHUMO K OUHCTHBIM COOPYXKEHHUSAM IPOU3BOIUTENBHOCTHIO
510 ThIC. M*/CYT.
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Tabnua
KonuuecTBo nosiyuaeMoi 3HepruM npu anaspodHom copaxusanuu OCB

DnekTpHuyeckas,
Bapuant Terutosas, ['kan/cyT Teic. KBT-/cyT
TepmoduibHbI pexum 57 99
Me30(hunbHBIH peKUM 51 77
JIByxcTryneHuaroe cOpakuBaHHe 56 97
COpakuBaHHE C IPEABAPUTEIIBHBIM
TEPMOTHIPOJIH30M 78 126

Taxum 0Opa3oM, HA OCHOBAHHM PACYETOB HHEPTETHYECKOro OajlaHca ObLIO
MOKa3aHO, YTO TEXHOJIOTHS TIPEBAPUTEIHHOTO TEPMOTUIPOTN3a XapaKTepPH3y-
eTcsl HauOOJBUIMM KOJIMYECTBOM IIOJy4yaeMOM IEKTPHYECKOH »HEpPrud u
HAaUMEHBIIUM KOJIMYECTBOM CYXOTro BelecTBa coOpokeHHbpix OCB. CrnenyeT oT-
METUTb, YTO MPU CPAaBHEHHH BapHAHTOB HE YUMTHIBAJICA Psll CTaTell pacxona
SHEPTUH, K NIPUMEPY, HA OUUCTKY OTXOJSIIUX T'a30B, padoTy BCIIOMOTaTEIbHOTO
obopyaoBanus U T.1. CreaoBatenbHo, aOCONIOTHBIE 3HAYEHUS MOJIE3HON SHEP-
THMH MOTYT OBITh MEHBIIIC PACCUNTAHHBIX 3HaUCHUH. TeM He MEHee BHISBICHHBIC
TEHEHLMH ¥ CPAaBHUTEIbHBIE OLIEHKH BApUAHTOB COXPAHSTCS.

OkoHYaTeNbHOE MPUHATHE PEMICHHS] O TPUMEHEHHH TOTO WIJIM HHOTO METO/1a
UHTEHCU(PUKALIMU aHAYPOOHOT0 COpaKMBaHUS JIJ1s1 YCIOBUI KOHKPETHOT'O OYUCT-
HOTO COOPYKEHHS TOMKHO OBITh OCHOBAHO HAa aHAIM3€ CTOMMOCTH MX JKH3HEH-

HBIX HHUKJIOB € YUCTOM BaPHUAHTOB ITOCIICOAYHOLICTO HCIIOJIb30BaHUA CGPO)KGHHBIX
OCB.
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