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WHEepPLMOHHO-TPaBUTALMOHHbIX rpsiseBukoB «'UIM»
B 060pPOTHbIX CUCTEMAX BOAOCHaOXeHMUS.

Bamyee Cepzel lfempoeuy, KaHO. MexH. HayK,
2eHepanbHbIl dupekmop 000 ClK® «BAJIEP»

OumncTKa TEXHUYECKON BOAbI (B TOM YKCHE, U pe4HOW BOAbI) OT B3BELUEHHbIX BELLECTB
B OBOOPOTHbIX CUCTEMax MpeacTaBnseT [OCTaTO4HO CNOXHYI TeXHUYecKkyto 3agady
BCrneacTBMe OCODEHHOCTEN KaK 3arpsisHEHUI, MPUCYTCTBYKOLMUX B BOAe, Tak M camux
0BOPOTHBIX CUCTEM.

B obliem cnyyae, npuMeHeHUe UHEPLIMOHHO-TPaBUTALMOHHBIX (PUNbTPOB-TPS3EBUKOB
«NUM» ONs OYMCTKM TEXHWYECKOW (UnU pevHomn) BoAbl B OBOPOTHLIX CUCTEMAax ABNAETCA
LenecoobpasHbiM, OCOBEHHO B KayecTBe YCTPOWCTBa AN NPeABapUTENbHOW OYMCTKN
BOAbI.

Mpu oToM chnegyeT Yy4YuTbiBaTb Chefylolue TexXHONoruyeckue OCcobeHHOCTH
npuMeHeHusi rpsasesukoB «UM» AN OYUCTKM TEXHWYECKOW (Unu peyHon) BoOAbl B
000POTHBIX CUCTEMAX.

1. CopiepxaHue B3BELUEHHbIX YacTuL B BOAE Ha Bbixofe annapara (3¢pdeKkT o4ncTky)
3aBUCUT OT CBOIWCTB 3arpsisHeHun (yOenbHbli Bec, cocTaB, pasmep 4Yactuu) u
MMAPaBNUYECKOro peXMMa ceTu (npexzae Bcero, konebanui pacxoaa).

Ecnu npeanonaraeTcs, 4To B BoAe OyAyT TOMbKO KPYMHble YacTuLbl OKanuHbl (CBbille
100 MKM) 1M B cUCTEME CTabunbHbIA pacxod BoAbl, TO 3(PPEKTUBHOCTE OYUCTKUA 3a OAWH
npoxog, 6yaeT A0CTaTO4HO BbICOKOIA (BMoTh A0 90 %). [pu Hanuyum B BOAE bonee menknx
YacTUL UNW NPUMEceit C APYrMM CBONCTBaMM (C yAeNbHbIM BECOM MEHbLUUM UK BNIN3KM
K yoenbHOMy Becy BOAbl), UnM Npu peskux konebaHusx pacxopa, 3PeKTUBHOCTL
ynaBnuBaHus 3a O4uH Npoxod dbyaeTt Huxe.

Kak npasuno, B 060pOTHOW cuCTEME, Koraa BoAa MHOTOKPATHO LIMPKYNMPYET Yepes
[PS3EBMK, NO3ITOMY Takue Menkue 4acTulbl MOCTENeHHo (He 3a OAUH npoxoa) 6yayt
yNaBNMBaTLCA U HakannueaTbeca B rpssesuke. [Npu 3ToM credyeT yunTbiBaTh U TOT daxT,
4TO YacCTWLUbl B XOAe CBOEW «KWU3HU» B 3aMKHYTOW OOOPOTHOW cuCTeMe, Kak Mmpasuno,
YKPYMHSAOTCS U, CriefoBaTenbHO, Npy NocnenytoLwmx NPOXOXAEeHNAX Yepes rpsisesrk «NM
OyayT UM YrOBIEHbI.

2. Bonpoc 0 MWHMManNbHOM pasmepe yrnaBfvBaeMmblX rPA3EBUKOM Hactuy He umeet
O[IHO3HaA4YHOro OoTBEeTa.

Hanpumep, aaxe B ceTyaTbiX rpsi3eBUKAX, r4e, Kasanocb Obl, Hanuune ceTku C
3a4aHHbIM FEOMETPUYECKUM PasMEPOM SYeikn AOSHKHO obecnevnBatb rapaHTMpOBaHHOE
ynaBnvBaHve 4actul pasmepom GorbLue, YeM siHeika, HabnopgaeTca "Npockok” YacTul ¢
6onbLUMM pa3MepoM. ITO CBA3AHO C (POPMON U MIIOTHOCTbIO YacTuLl.

A 4To genaTb B Cryyae, ecrnv MpoM3oLLNO MoBpexaeHue unbTpytoLlen ceTkn? [pu
3TOM, 3KCrnyaTauMoHHOMY nepcoHarny o6 3TOM NOBpeXAEeHWN He U3BECTHO, MOTOMY HTO
ornepaTMBHO ONpeaenuTb Takoe NOBPEXAEeHNE NPaKTUHECKU HEBO3MOXHO. B Takom cny4ae,
yepes NOBPEXAEHHYI0 CETKY MPOXOAUT HeounweHHas Boaal

MHepuMOHHO-TpaBuTaLMoHHbIi  rpasesuk  «TUM»  oTHocuTca K annapatam,
peanuaylolM MMAPOAUHAMUYECKUA NpUHUMN  paboTbl npu  CoYeTaHun  NpoLeccos
rpaBuMTaLMU M MHEPLUM YacTuL, B NOTOKe, 6e3 UCnonb3oBaHUsA CETOK uin unbTPyOLLMX
mMaTepuanos.




Mpn rmppoanHamuyeckom pacyeTe rpssesuka «[UIM», kak npasurno, NpUHUMAOTCS
CKOPOCTWU OBWXEHMSI MOTOKA, MPU KOTOPbIX YrNaBnvMBaeTCs Tsxenas vactuua pasMepom
cebitwe 100 mMkM. Wcxopgs u3 3Toro, onpedensatTCA KOHCTPYKTUBHOE WCMOSTHEHWE U
rabapuTHble pa3mepsbl annapara.

Bo3aMoXHO paccuuTaTb ynaBnuBaHue 4acTuy u bonee Menkoro pasmepa C NoMoOLLblo
rpsizeBuka «UIM», HO npu aTom ByAyT yBenuuMBaThCA rabapuTHble pasmepsbl annapara.

B peanbHbiXx yCrnoBusiXx B BOAE MOXET MNPUCYTCTBOBATb LEMblA CNeKkTp 4acTtuu,
OTNMYalOLLMXCA APYr OT Apyra CBOWCTBaMW, pasMepoM, KONMYECTBOM, COOTHOLLEHUEM MX
aonen.

Hanpumep, u4actTuubl C yAenbHbiM BecoMm, OnW3KMM K  NMNOTHOCTU  BOAbI
(MUKpoOMOorMyecknin Wwnam, wun, Topd, yronbHasa MNbiflb U T.N.), NAOXO YnaBnuBakTCS
rpsA3EBUKOM, Aaxe ecnu ux pasmep 6onee 100 Mkm.

MuHMManbHbLIA pasMep TsKENbIX YacTuUL (OKanuHa, Necok, CBapOYHbIA rpaTt, KaMeLlKu,
npoAyKTbl KOppo3uu TpybonposodoBs 1 T.M.), rapaHTUPOBAHHO ynaBNUBAEMbIX rPA3EBUKOM
npv cTabunsHOM ruapasnuyeckom pexume cocrasnset 100 mkm n 6onblue.

B Toxe Bpems, No HaweMmy OnbiTy, aHanu3 TBepAon asbl ApeHaXKHbIX BoA4 U3
rpsa3eBuKa, YCTAHOBNEHHOrO Ha obpaTHOM TpyGonpoBoAe TEnnoBOW CEeTU KOTENbHOW, rae
OCHOBHOI COCTaB 3arpsi3HEHWM - 3TO OKamnuHa, MPOAYKTbl KOPPO3UKU, MECOK U KaMeLLKH,
nokasan Hanuuue 4actuy pasmepom u MeHee 20 MKM (MX KOMUYECTBO COCTaBWUIIO OKOIO
10...15 % B gpeHUpyeMOoMm Luname).

CnepoBaTenbHO, Kakas-TO 4acTb BeCbMa MENKUX, HO TSKEnbIX YacTuyek
ynaBnuBaeTca 3a OAMH Npoxod, Kakas-To 4acTb - "npockakusaeTt”, HO OydeT ynosneHa
rpsISEBMKOM 3a cregylowuii npoxon BoAbl Yepes annapar.

CnoXHoCTb NPOrHo3a TOYHOro 3Ha4yeHusi adpdpeKkra OYMCTKU 3aKoyaeTcs B TOM,
YTO 3arpsisHeHMsi B BoAe He MNOCTOsIHHbI Kak Mo CBOWCTBaM, pa3mepy, ¢opMme,
KONU4ecTBY.

B 060poTHOM cCUCTEME NPOUCXOAMT TMOCTOSIHHOE ObpasoBaHWe HOBbIX YacTuy
3arpsisHeHnil. 3a CYET HenpepbiBHO MAyLEA KOpPO3UM BHYTPEHHUX MOBEPXHOCTEN
cTanbHbIX 4Yacteih Tpy6 u obopygoBaHusi, B BoAy MOCTynawT MNpOAyKTbl KOPPO3UM.
[lononHUTENbHLIM UCTOYHUKOM 3arpsi3HEHUMIA MOXET ObiTb BbIOPOC U3 TEXHONOrMYECKOoro
npouecca. Bennecku n konebaHns pacxofoB BOAbl B CUCTEME BedyT K OTpbIBY, CMbIBY CO
CTEHOK TPYy6 MNM M3 3aCTOMHbIX 30H HOBbIX YacTW4eK. YacTuubl 3arpssHEHUA nonajaioT B
CUCTEMY M3 NOAMNMUTOYHOM (HanpuMep, PEYHON) BOABI, YEPE3 OTKPLITLIE YHaCTK 0OOPOTHbIX
CUCTEM - Hanpumep, Yepes baccenHbl, rpafupHA U T.4..

MoaTomy, Hapsgy C oxugaeMbiM 3EKTOM O4MCTKM BoAbl B rpasesukax «[UlM,
BaXKHbIM ABnsieTcA TpebyeMblii OCTaTOYHbI pa3Mep 3arpA3HeHU nocne annapara.

Hanpumep, B TennoBbiX ceTAX Havmbornee onacHbiMK nepuojamu, C TOYKU 3peHus
3aHoca obopypoBaHusi (KOTMOB, TENNOOOMEHHUKOB) MeXaHUYeCKUMMU 3arpsi3HeHUsMM,
SBMAOTCA MyCKOBble nepuoabl. B Takue nepuopbl okono 70...85 % 3sarpsAsHeHun umeiot
paamepsbl cBbile 100 MkM. IMEHHO OHU OonpeaensioT ONacHOCTL 3aHOCa 0OOopyAOBaHMS, U
NO3TOMY [OMKHbI ObITb YNOBNEHbI rPs3EBUKOM. Bonee menkue yacTuubl npu HEGOMbLLON
ocTaTovyHO (nocne annapaTta) KOHUEHTpauuu YxXe He NpeacTaBnsioT onacHoCTU ANA
3aHoca obopygoBaHusl, Tak Kak NPU HOPMATUBHbIX CKOPOCTAX ABWXEHWUS BOAHOrO NnoToKa
Takve YacTuLbl NPaKTUYECKU HE ocaxaaloTcs B obopyaoBaHuu u OyayT ynoBfieHbl nodxe
NPy UX YKPYNHEHUN 1 nocnenyoLLiemM npoxo4e Yepes annapar.

C TaKoWi TOYKM 3peHust, criedyeT paccmaTpusaTb Tpebyemyto 3¢pheKTUBHOCTb O4MCTKM
BoAbl OT MEXaHW4Yeckux npumecer M B ODOPOTHbIX MPOMBILUMEHHbIX CUCTEMaX
BOZOCHAOXEHMS.

Takum obpasom, criefyeT MPUMEHsITb KOMMMEKCHbIA NoAxod K O4MCTKe OOOPOTHOV
BOAbl. HANpumep, €cnu B BOAE NPUCYTCTBYET MUKPOOUOMOTUYECKMA Linam, NpoAyKTbl
KOppo3UM, TO B CUCTEME Hapsigy C YcTaHoBkoW rpssesuka «[UM»  [omkHO ObITh
npegycMoTpeHo obopyaoBaHMe Ans BBOAA peareHToB — OMOUMAOB U KOPPEKLMOHHBIX



pPacTBOPOB A1 CHWKEHUS MHTEHCUBHOCTU KOPPO3MOHHBLIX NMPOLIECCOB B TpybonpoBoAax M
obopynoBaHun. Ecnm B 0BOpoTHOM BOAE OXMAAETCA MNPUCYTCTBUE MENKOAUCNEPCHbIX
YyacTul rMuHbI, Topda W NPOYMX NErkux 3arpsasHeHuin, NPUCyLLMX peyHon Boae, AOoIKHa
ObiTb NPEedyCMOTPEHa TeXHWYeckas BO3MOXHOCTb MOBbLILEHUS CKOPOCTU [BUKEHUS
obopoTHOM BOAblI ANA NPEefoTBPaLUEHUA OCaXAEHUA 4YacTuL, B TEXHOMOrMYeckom
obopynoBaHun. A Mpu BbICOKMX TpeboBaHMAX K KavyecTBYy OYUCTKM BOAbl OT JOObIX
B3BELLEHHbIX BellecTB, Hanpumep, obszaTenbHoOe ynasnueaHue 4YacTul, pasMepoM MeHee
50 mMkmM, Hapsgy c rpsiseBukoM «UIM», koTopbin ByaeT ncnonb3oBaThCA B Ka4eCTBE NepBou
CTYNEHU OYUCTKW, CrieayeT npeaycmMaTpuBaTh BTOPYO CTyNeHb Ans 6onee TOHKOW OYUCTKM
BOAbl B BUAE pUNbTPOB TOHKOW OYUCTKM.

3. Mpwu ycraHoBke rpasesukoB «MIM» B 060pOTHBLIX cUCTEMAX HEOOXOAUMbIM ABNAETCS
UCNOMHEeHNe rps3eBUKa - C BEPXHEW kamepon Ana cbopa M Nepuoamuyveckoro yaaneHus
rasoBO3AYyLUHOW CMECU U NErko BCMbIBAOLLMX YaCTUL 3arpsA3HEHWA.

YenaTtenbHo TaKkKe W3rotaBnuBaTb annapar C BHYTPEHHUM aHTUKOPPO3UOHHbLIM
NOKPbITUEM, YTO NPOASIUT pecypc paboThbl rpsi3eBMKa B arpeCcCMBHO BOAHOW cpeae.

Uto KacaeTcs pesepBa, TO, B MpuHUMNe, OAWH annapat paboTaeT HagexHo npu
perynsapHoi ero npoayBke 6e3 OCTAHOBKM CUCTEMbl WM annapaTta AOCTATOYHO [OMro.
BO3MOXHbIM WCKMIOYEHMEM MOXET CTaTb MonajaHue B ApeHaxHble naTtpyoku (BHYTpU
annapara) 4OCTaTO4HO KPYMHbIX (hparMEHTOB 3arpsisHEHUIA (HanpuMep, KaMeHb UNu Kakown-
HUOYab APYroM CriyyaiHbIi MOCTOPOHHUIA NpeaMeT, no pasmepy 6onbLumnii, Yem BHYTPEHHUIA
OMameTp ApeHaxa WM HaKOMMEHWe cnexasluerocs cros wnama). Toraa, BO3MOXHO,
notpebyeTcs OCTaHOBKa annapata [And Py4YyHOro yAdaneHuss 3Toro npegmeTra  unu
CrneXaBLUUXCA 3arpsisHeHul Yepes HBOKOBOW NIOK-as3 rpsaseBuka.

4. Pa3oBblii 06bEM OTBOAUMOrO U3 rpsiseBuka Lwnama (ocagka) byaer 3aBUCETb OT
CTENeHn 3arpssHEHHOCTU ouuaeMoil BoAbl. Yem Bbillle KOHUEHTpauusi B3BELUEHHbIX
4acTUL, B NOCTYNaloLLEen Ha rpsi3eBuK Boae, Tem Bonbluee KONMYECTBO 3arpsa3HeHui dyaer
ynaBnuBaTbCs U HakannMeaTbCA B KAMepax rpsiseBuka.

Mo onbiTy akcnnyatauuu rpssesukoB «[UM» Ha Tennoebix CeTsX, 0bOblYHO B
yCTaHOBMBLUEMCA pexume ceTtu pgoctatodHo 5..10 cekyHA Ana yaaneHns 4vepes 3
OpeHaxHbIX naTpybka ynoBneHHoro 3a 1 cyTku wnama. B nepecyete Ha Konn4ecTso
ApeHupyemon Bofbl - 9To cocTtaenser okono 50..150 n B 3aeucumocTn OT
npoussoguTenibHOCTK (o6bema kamep) annapara.

B nyckoBble nepuoAbl, MNPOAOIHKMTENBHOCTE U,  COOTBETCTBEHHO, obbem
[ PEHNPOBaHNS yBENUUNBAETCS.

3a OpMEHTUPOBOYHYIO, yAenbHylo UMppy obbema ApeHVpyemoro ocajka MOXHO
npuHATb 1...5 % OT BHYTPEeHHEero oobema rpsiseBumka.

5. MepuoanNYHOCTb W NPOAOIDKMTENBHOCTL COpoca ynoBREHHOro Liiama (ocapka)
pekoMmeHayeTcs nogobpaTtb B Xo[e NEpBUMYHOrO Nepuoaa sKkcniyaraumn rpssesuka.

Hanpvmep, Ha TenmnoBbIX CEeTX KOTEMbHbIX NMPOAYBKM annapartoB NpoBoAsT 1 pas B
cMeHy B TeyeHue 5...10 cekyHa.
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