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MnaBa 4. MeTobl PeKOHCTPYKLMN COOPYXEHUIA BOAOOTBELEHUS.
4.1. PEKOHCTPYKLMSA HACOCHbIX CTaHLMI BOLOOTBeLEHNS.

HacocHble cTaHLUMM c1ucTeM BOLOOTBELEHUS - 3TO KOMI/IEKC COOPY>KEHUI 1 060pyL0Ba-
HUS, 0becrneymBatoLLMil OTBELEHME CTOYHbIX BOZ B COOTBETCTBUM C HYXAamMu NOTpebuTens.
HacocHble cTaHLMK 06ecneynBatoT Nogady CTOYHbIX BOA Ha OUUCTHbIE COOPYXKEHUS, €C/IN Pesb-
e MeCTHOCTU He NO3BO/ISET OTBOAMTL 3TW BOLbl CAMOTEKOM. CTPOUTENIbCTBO HACOCHbLIX CTaH-
LIMI1 NO3BOSISIET TaKXKe N36exaTb 60/bLIOro 3arny6eHNs caMOTeYHbIX KOJINIEKTOPOB.

Tvn HacOCHOM CTaHUMW BOLOOTBEAEHWS ONpeaenseTcs: rny6uHoON 3an0XeHUs NOABOAA-
LLero KoniekTopa; 06beMOM CTOYHbIX BOZ, MOCTYMNatoLLMX HA HACOCHYIO CTaHLMIO; BULOM nepe-
KaunBaeMol CTOYHOW >KMAKOCTWU; TMAPOreosorMyecKMMin YCnoBUSMIU CTPOUTENLCTBA; TUMOM
yCTaHaB/MBaeMbIX HACOCHbIX arperaTtos 1 CnocoboM 1X ynpasieHus.

Mo pofy nNepeKkaynBaeMol XMAKOCTU HACOCHbIE CTaHLUM BOJOOTBEAEHMS AeNATCS Ha Ye-
Tbipe rpynnbl: 418 nepekaynBaHna 6bITOBbIX CTOYHBLIX BOJ, MPOM3BOACTBEHHbLIX CTOYHBIX BOJ,
aTMOC(epHbIX BOJ, 1 0CafKOB, 06pa3yHoLLMXCS HA OUUCTHBLIX COOPYXKEHUSAX.

K HacocHbIM CTaHUMAM, MepeKayvBatoLM NPOM3BOACTBEHHbIE CTOKW, MPeabsBseTcs
psf TPebOBaHWUiA, YUNTHIBAIOLMX arpecCUBHOCTb CTOYHOM XMUAKOCTM MO OTHOLIEHUIO K 6ETOHY,
4yryHy, ctanun. Takke HeOOXOAMMO NPUMEHATb CrieUmasibHble HACOCbl M YCTPOIMCTBA A1 Nepu-
OAMNYECKOI MPOMbIBKM YCTAaHOBOK YMCTOM BOAOM.

HacocHble cTaHuuy ans nepekavyky aTMOCHepHbIX BOJ COOPY)XatOT Ha CeTAX B TeX Cy-
yasx, Kora OTCyTCTBYET BO3MOXHOCTb MX TPAHCMOPTUPOBKM CAMOTEKOM K MECTY cbpoca.

HacocHble cTaHUMK NS TPaHCMOPTUPOBKN 0CafKOB HAXOAATCA B €4NMHOM KOMM/EKCe Co-
OPY>KEHWIN OUMCTKN CTOYHOM XKMAKOCTU U 06paboTKM ocagkoB. OHU ClyXaT A/ nepekayvku
COPOLLEHHOr0 0CajiKa M aKTMBHOIO W1/1a Ha COOPYXXEHNSA A/1st fasibHeliwelt nx 06paboTKu.

B 3aB1CMMOCTM OT MecTa pacrnosiokeHns B 0OLLE cxeme BOLOOTBEAEHNS ropoga 1 Bbl-
NOSTHAEMbIX (PYHKUWIA, CTAHLMN MOTYT ObITb:

NOKa/IbHble - NpeAHasHayatTCs 419 TPaHCMOPTUPOBKM CTOYHbLIX BOA OT OTAE/IbHO CTO-
AWMX 30aHWIA, aAMUHUCTPATUBHO-XO3ANCTBEHHbIX MOMELLEHWIA, JOMOB WHAMBUAYA/IbHOW 3a-
CTPOWKM W T.N. B CAMOTEYHbIE KONEKTOPbI;

paiioHHbIe — OCYLLEeCTBAT TPAHCMOPTUPOBKY CTOUHBIX BOA OT XW/bIX MUKPOPaNoHOB
13 NEXaLLMX HUKE KOINIEKTOPOB B IEXaLLue BbiLLE;

rNaBHble — NepeKaynBatoT CTOYHYH XXUAKOCTb, OTBOAMMYHO CO BCel TEPPUTOPUM FOpo-
[ia Ha OUYNCTHbIE COOPYXKEHUS.

B HacTofLLee BpeMsi Npy MPOEKTUPOBAHWM HACOCHbIX CTaHLMA BOJOOTBEAEHUA Npesy-
CMaTpMBaeTCs CTPOMTENbCTBO B €4MHOM KOMMJEKCE C HACOCHOW CTaHuMeid aBapuiiHO-
PEryNNPYIOLMX UM aBapUiiHbIX Pe3epByapoB A/1f CrNaXuBaHWUS HepaBHOMEPHOCTM MPUTOKa
CTOYHBIX BOJ, UM 06ecrevyeHns HafeXHoM paboTbl CUCTEMbI BOLOOTBEAEHUS B aBapUAHbIX CU-
Tyaumsax (OTK/OYeHME 3HeProcHabXeHMsi HACOCHbIX CTaHLMIn UK CO3MaBLUasica aBapuiiHas 00-
CTaHOBKa Ha HACOCHbIX CTaHLMN 1 Ap.).

CocTtaB 060pya0BaHusi, €r0 KOHCTPYKTMBHbIE 0COOEHHOCTM, TUM, KOIMYECTBO OCHOBHOMO
1 BCriOMOraTenbHOro 06opyAoBaHNA OnpeLenseTcs, UCXoasa U3 06bema CTOYHbIX BOA, NOCTYyNa-
FOLLMX HAa HACOCHbIe CTaHLMN.

HacocHble arperatbl 4718 Nepekavykmy CTOYHbIX BOf. KOHCTPYKTMBHbIE OCOOEHHOCTY
HaCOCHbIX arperatoB 00yCnaBMBalOTCA COCTABOM MepeKavnmBaemoil CTOYHOM XKUAKOCTU, KOTO-
PbIil XapakTepu3yeTcs 60MbLIMM KOMYECTBOM KPYMHbIX Y MEIKUX BKIOYeHWA. Kpome 3Toro B
CTOKax COAEPXXMUTCA M MECOK, ABAAIOLLMIACS abpasvBHbIM MaTepUanom.

YuuTbiBas 370, fionactaMm paboyero Koneca npugaetcs 6onee obTekaemas opma; Ha
Kopnyce Hacoca Ans Npou3BOACTBa paboT Mo 0UMCTKe paboyero Koneca NpegycMOTPEHbI SIIOKU-
peBun3nK; paboure Koneca M3roTaBInBatOT M3 TBEPAOCMIaBHbIX MaTepManoB, Hanpuvep, TUTaHa,
nnn 06pabaTbiBaloT crneumanbHbIM NOKPbITUEM, KOTOPOE B 3HAYMTE/IbHON CTEMEHN NpefoXpaHs-
eT pabouee Koneco OT abpasmMBHOIo M3HOCA; BHYTPEHHSAS MONOCTb KOpPMyca 3aliuieHa CMeHHbI-
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MW ANCKaMU; YIUTKN HACOCHbIX arperatoB AO/DKHbI OblTb MOKPbITHI CreuuasbHbIM TBepAo-
CMNaBHbIM COCTaBOM /15 NMPeLoXpaHeHns 0T abpasnBHOIo M3HOCA.

CornacHo TOCTy 113-79-80 AMHaMM4YeCcKMe HAcoCbl 418 CTOYHOM XXUAKOCTM BbIMycKa-
0T crnegytowmx Tnnos: CL - ueHTpobexHble, CAC - cBo60oAHOBUXPEBbLIE. M0 pacnonoXeHmto
Basia: rOPU30HTa/IbHbIE, BepTUKaNbHbIE (B), monynorpykHoie (I). Mo ynioTHeHUIO Bana: caslb-
HWKOBOE; TOPLIOBOE; 6e3 ynioTHeHUs. Mo CTyrneHAM nepekayvku: OLHOCTYMeHYaTble; ABYXCTY-
neHyarble.

B HacocHbIX CTaHUMAX MOMMMO HAaCOCHbIX arperatos A8 Mepekayky CTOYHbIX BOL U
APYruxX BUAOB XXMAKOCTEA YCTaHaBMMBAKOTCA PeLLeTKN (PeLeTKM C PYYHOR uinm MexaHU3upo-
BaHHOM OYUCTKOMN, pellETKN-apo6unkn). OHUM M3 BXKHEALIMX 31eMEHTOB HaAEXHOCTW pabo-
Tbl HACOCHbIX CTaHUMIA ABNSAETCS 3anOpHO-perynvpyroLlas apMaTypa: 3aTBopbl, 3aBVXKKK, 00-
paTHble KnanaHsbl.

[ns npoBefeHNs MOHTXKHbIX, PEMOHTHbIX M MPONIAKTUYECKUX PaboT B Haf3eMHON 1
MOL3EMHON YacTAX HACOCHOM CTaHUMW YCTaHaBNMBAOTCA IPY30N0AbeMHbIE MeXaHN3Mbl (KOLLKM
N Tann, NoABeCHbIe KpaH-6a/iku, MOCTOBbIE KpaHbl).

[ns nycka, perynuposaHuns B npoLiecce paboTbl HACOCHOrO arperara 1 ero 0CTaHOBKMU, a
TaKXXe A1 yrnpaBneHns 3anopHo-perynMpyrowmmMmmn ycTpoucTBaMu, ApeHaXHbIM HACOCOM W T. [,
B HAZ13MHOIA YacTV B CneumasibHbIX NOMELLEHUAX MOHTUPYETCS 3HepreTnyeckoe 060pyaoBaHme
n obopyaoBaHMe ANs ynpasBneHnUs paboTon HaCOCHbIMK arperatamu, 3aropHOn KU perynnpyto-
LWeli apmMaTypoi, a TakXkKe LWUTbl C KOHTPO/IbHO-U3MepUTENIbHbIMU NpUbopaMn M aBTOMATUKK
(o6opynoBaHue KMKMA).

HacocHble CTaHUWW, OCYLLECTBAAIOLLME MEPeKayKy CTOYHbLIX BOL, MO HaNpsXeHuto, no-
[laBaeMOMY OT UCTOYHWUKOB 3HEpProcHabXXeHus, NoOApPa3AenstoTca Ha 2 TUMa: HaCOCHbIe CTaHL MK
C HanpsbkeHvem go 1000 B (0,4 kB), Takue CTaHUMM Ha3blBAKOT HU3KOBO/IbTHLIMW; HACOCHbIE
CTaHLMKM ¢ HanpsbkeHWeMm cBbile 1000 B (6 + 10 kB), Takme CTaHLUMM Ha3blBatOT BbICOKOBO/IbT-
HbIMWN.

Ha HacoCHbIX CTaHUMAX, 060pYL0BaHHbIX HU3KOBO/IbTHLIMUW 3/1EKTPOABUIaTeNIAMN, NpK-
MEHSAOT MarHUTHble U BaKyyMHble KOHTaKTOPbl 4S9 BKIKOUYEHMUSA HACOCHbIX arperatos. [ns
BK/IKOYEHWS Pa3/IMYHOro BCMOMOraTe/lbHOro 060pyAoBaHWA MPUMEHAIOT BCEBO3MOXKHbIE Mar-
HUTHbIE MyCKaTeNn U aBTOMaTUYECKME BbIK/KOYaTeNN, pasbeauHuTenn. [nsa oTKAYeHNs oT ce-
TW BbICOKOIO Hanps>KeHWs pas/iMyHbIX annapaTtos, NPUOOPOB WM OTAENbHbIX YYaCTKOB Lienu
NMPUMEHSAIOT_pasbefUHUTENN.

Mo3TOMYy MpY  PEKOHCTPYKLMM HACOCHOW CTaHLMKN BbIGOP TEXHOMOTMYECKOW M 3Hepre-
TUYECKOIN CXembl paboTbl BO MHOTOM OMpeaensieT KOMMOHOBKY 060pyA0BaHMNA HACOCHOW CTaH-
LMK, CTOMMOCTb CTPOUTENLCTBA, HAAEXHOCTb M A0/ITOBEYHOCTL ee paboThbl, a TakxKe YA06CTBO U
3KOHOMWYHOCTb 3KCMnyatauun.

MpW PEKOHCTPYKLMM HACOCHBIX CTAHLMIA 3TU CXeMbl pa3pabaTbiBaloT Ha OCHOBaHUM MO-
APO6HOro aHasmsa o6cnefoBaHNs COCTOAHMS HACOCHBIX CTaHLUMKU (COCTOSIHWE TEXHOJOMMYeCKo-
ro0 COCTOSIHUA NOABOAALLMX CAMOTEUHbIX CETe M HanopHbIX BOLOBOAOB, 060PYLOBaHUS, yCTa-
HOB/IEHHOI0 B HAaCOCHOW CTaHUMW, COCTOSHUA CTPOUTENbHBIX KOHCTPYKUWIA, reofe3nyeckux u
reosIorMyecknX AaHHbIX 1 ap.).

MpeaBapuTe/bHbIA 3KOHOMUYECKWIA aHa/IM3 PEKOHCTPYKLMN MOXET MPOU3BOAUTLCS MO
COOTHOLUEHUIO YKPYMHEHHbLIX 06bEMOB CTPOMUTE/bHBLIX PaboT, ycTaHaB/MBaeMoro ob60opynoBa-
HUSA M OCHOBHbIX MapameTpoB PaboTbl HACOCHBLIX CTaHUMI (NepeKkayrBaembIX PacxofoB BOAbI,
CO3/JaBaeMblX HarMopoB 1 ap.).

Mo3TOMy B aHaM3e COCTOSHUA HaCOCHOMW CTaHUMW B 0653aTe/lbHOM MOpALKE [O0/KHbI
ObITb YCTAHOB/EHbI CMeAyoWMe AaHHble: COCTOSHUE CTPOUTENbHbLIX KOHCTPYKLMIA, 0CO6EHHO B
NOAB&/IbHOW YacTW 3[aHNA C YTOUYHEHWEM ee BOAOHENMPOHULLAEMOCTM; HA/IMYMe 1 COCTOAHME CK-
CTEMbl BEHTUNAUMM B MOMELLEHUM PELLETOK, MalUMHHOM 3ase M MOACO6HbLIX MOMELLEHNAX,
Ha/IM4mne 1 COCTOAHME CUCTEM BOLOCHAOXEHMS U KaHa/IM3auumn; Haimume U COCTOSIHWE CUCTEMBI
OTOM/IEHUNS; ONpefdeneHne Mapku M TUMOB, YCTAHOB/IEHHbIX HACOCOB W 3MEKTPOABMUraTeneil;
YTOYHEHME UX COCTOSIHWSA; COCTOSIHME BCAChIBAOWMX W HAMOPHbLIX TPYO6ONPOBOAOB U 3arnopHO-
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PErynnpytoLLeit apMaTypbl; HaiMume U COCTOSIHME PELLETOK Ha KPYMHbIX CTaHUMAX C onpeaene-
HMEM COCTOSIHWSI CTPOUTE/IbHbIX KOHCTPYKLUMIA 34aHNIA PELUETOK, COCTOSAHWS 1 KOMMNIEKTHOCTH
MeXaHWM3NPOBaHHbIX PELUETOK, APOOMMIOK U Apyroro NogcobHOro 060pyaoBaHMA; COCTOSHME
3N1eKTPOOCBELLEHNS, 3HeproobecneyeHre HaCOCHOM CTaHLUM U CTeNeHb eé aBToMaTu3aLuu.

PEKOHCTPYKLMIO HAaCOCHOWM CTaHLMKU, BO3MOXKHO, OCYLLECTB/ATL CMeAYIOWMMIN MeToaa-
MU:

v/ YCTaHOBKOW HACOCHbIX arperaToB Ha 60/1ee NPOM3BOANTENbHbIE COBPEMEHHBIE;

v’ YCTaHOBKOI COBPEMEHHOr0 060pyLOBaHNSA MyCKa U PerynnpoBaHnst paboTbl HACOCHbLIMM
arperatamu (BbICOKOYaCTOTHbIE MpeobpasosaTenn);

v N3MEHEHVEeM TEXHOMIOMMYECKON CXeMbl paboTbl HACOCHOW CTaHUMK C MOMHOW nepensia-
HMPOBKOW MOA3EMHOI YacTh (BCSA NOA3eMHast YacCTb, BK/OYas MalUMHHOE OTAeNeHue)
nepesenbIBaeTca B NPUEMHBIV pe3epByapa U YCTaHOBKM MOrPYXXHbIX HACOCOB;

v' U3MEHEeHMEeM TEXHONOMMYECKO CXeMbl PaboTbl HACOCHOW CTaHLMK C MOMHOWA nepena-
HWPOBKOIA MOA3eMHOM YacTN 1 YCTAHOBKOM MOTPY)XXHbIX HACOCOB C CUCTEMON «M1aBHOMO
MycKa» (YaCTHOe perynmpoBaHue) ¢ HoBol cuctemoin KUTNA,;

v N3MEeHEHVEeM TEXHONOMMYECKON CXeMbl paboTbl HACOCHOW CTaHLUMK C YCTPOCTBOM pery-
NNPYIOLLLETO pe3epByapa 1, BK/K0Yas BCe BbiLLEnepeyncieHHble MeponpuaTUus.
MepcrneKT1BHBLIM HanpaB/ieHeM PEKOHCTPYKLMM HACOCHBLIX CTaHUMIA ABNSETCA MNpaKTu-

yeckas peanmsaums MAen «3aperynmpoBaHus KaHaIM3aUMoHHOr0 CTOKa» C Liefbi0 YMEHbLLEHMS
KOappuLMeHTa HepaBHOMEPHOCTM NMPUTOKA CTOYHbIX BOZ Ha OUYUCTHbIE COOPY>KeHNA. B naeans-
HOM Cfly4ae CTPOUTENLCTBO PerynvpyembiX BOAOOTBOAALMX CUCTEM COCTOMT B TOM, 4YTOObI
obecneunTb Nocne CTBOpa PerynnpoBaHvs paBHOMEPHYHO 3arpy3Ky OYMCTHbIX COOPY)XXEHWIA B
TeueHue NIHo6bIX CYTOK.

§ 3BeCTHO, 4TO, B 06LLEM cnyuae, KoappuumeHT HepaBHOMepHOCTVIV(KH, o6uy), OMpPeaesnse-
Mblil KaK OTHOLLUEHME MaKCVMMa/IbHOW 3a rof Be/IMUYMHbI pacxofa K CpefHei, UMeeT [iBe COCTaB-
naoLme: KoaPULMEHT CYTOYHON HepaBHOMEPHOCTU (Ky, ¢yr) ¥ KOI(MULIMEHT YacoBOiA Hepas-
HOMePHOCTM (K 4 .yac):

KH.06LIJ,. = KH.CyT. - Ky.vac.

Ki.06u, OMPefensieTca B COOTBETCTBUY C feicTBYroWwMM CHuUIM, Ky cyr. MPUHUMAET 3HaYe-
HKna ot 1,20 go 1,35 B 3aBUCUMOCTM OT NMPOU3BOAUTENILHOCTN CUCTEMBI.

WccnepgoBaHus Mo CO34aHWIO  aBapUnHO-PErynnpyroLWmMX pesepByapoB Ha HACOCHbIX
cTaHumsax B 80-90-bix rogax akTMBHO MPOBOAMINCL Ha Kageape BOAOOTBEAEHNSA NOJ PYKOBOA-
cTBOM npod. KannuyHa B.W.

B 1996 rogy MI'T1 «MocBogokaHan» coBmecTHO ¢ I'YTT nHctutytom «MocBogoKkaHasn-
HWnpoekT» 6bin pa3paboTaH, NOCTPOEH M BBEAEH B IKCMJyaTaLMio HOBbIA TUM KaHam3auu-
OHHOI 0 COOPYXXeHUS - aBapuitHO-perynmpytoLmii pesepsyap (APP), npefHa3Ha4YeHHbIN 415 npu-
ema ObITOBbIX U MPOU3BOACTBEHHBLIX CTOYHbLIX BOZ MPWU aBapusaX, 0TKa3ax Ha COOPYXKEHUAX U B
yacbl NUK. Icnonb3oBaHKe perympyrowmx eMKoCTeld JOCTaTO4HOro o6bema B COCTaBe BOLOOT-
BogAwmx cuctem (BC) no3sonseT ymeHbLWNTb 3HaYeHne Ky cyr. 38 CHET CHMDKEHWS YMCIEHHOTO
3HayeHua Ky, yac. 80 1.

Hanuuune perynupytoLLein eMKoCTM B COCTaBe BOLOOTBOAALLMX CETEN KayeCTBEHHO MEHS-
eT MX TUM, TaK KaK Nocrie CTBOpa perynmpoBaHuns, T.e. 418 MOCNeAYHOLMX 3/1EMEHTOB BOA0OOTBE-
[EHUA, PacYeTHbIN pacxon MOXET 6blTb YMeHbLUEeH Ha BeNMNUYNHY K, uac. CTAHOBUTCA BO3MOXK-
HbIM 06ecneynTb NPaKTUYECKM B /I060e BpeMs CYyTOK PaBHOMEPHbIV PEXMM 3arpy3Kn OUUCTHBIX
COOPY)KEHWI; 3HaUNTENIbHO YBE/IMYMBAETCA pe3epB MPOMYCKHOW CNOCOGHOCTU ceTell B CTBOpE
PErynnpoBaHna 1 Ans Bceil nocnefyroLlent Lenoykn KOMMYHUKaUMA 1 coopyxeHnin. OcobeHHO
3peKTMBHO Mcnonb3oBaHne APP B cOCTaBe PEKOHCTPYMPYEMbIX BOAOOTBOAALLUMX CETER, Tak
KaK yBeNM4nMBaeTCcs KOAPMULMEHT NCNONb30BaHNSA CYLLECTBYHOLLMX OCHOBHBIX (hoHA0B BC.

Mpy HEO6XOAUMOCTM YBENIMYEHMSI NPOMYCKHOW CNOCOBGHOCTM CYLLECTBYHLIMX CUCTEM
BOA0OTBEAEHNS, UCNONb30BaHNE TPAAULMOHHbBIX CMOCOO0B, TaKMX KakK CTPOUTE/IbCTBO KaHasIoB,
HacoCHbIX cTaHuuii (HC), BOAOBOAOB, OUYMCTHBLIX COOPYXKEHWIA TPEOYET, B HEKOTOPbIX Cy4asiX,
NATUAECATUKPATHO 60/bLUMX 3aTpPaT, YeM CTPOUTENLCTBO APP.
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Ha puc.4.1. npeacTaBneHa NpUHUUNUaIbHAA cxeMa pacrnonoXeHma APP OTHOCUTENbLHO
HaCcOCHOWN cTaHuuW. Co3AaHue HOBOro CTPYKTYPHOrO 3/1eMeHTa KaHa/M3auMOHHON CUCTEMbI
«HC 1 APP» no3Bo/nsieT OCYLLECTBNATL MPUEM CTOYHBLIX BOZ B Yacbl MUK B APP OT HamopHbIX
BogosozoB HC 1 nocneaytolLee camoTe4yHoe onopoxHeHne APP B HOYHOe Bpemsa Uan B TO Bpe-
Ms, KOria 3T0 BO3MOXHO.
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Puc. 4.1. Cxema pacnosioxxeHusa APP oTHocuTtesibHo HC:

1 - HacocHast CTaHLmMs nepekavykm cTouHbiX Bog (HC); 2 - noasoasAwmin kaHan kK HC; 3 -
HanopHbIA BogoBog oT HC; 4 - perynupytowlas emkocTs APP; 5 - Tpy6a, coeanHstoLLas Harnop-
Hbln Bogosog oT HC ¢ APP; 6 - Tpyb6a, coeamHsaowas APP ¢ noasoaswmum KaHanom HC; 7 -
(UNbTPBLI-NOrNOTUTENN ANS ra30-BO3AYLLHON cMecu; 8 - ranepes 3aasukek APP.

B ocHoBe nHxeHepHoro perleHns HC n APP npuHATLI: paccpefoToyeHHas cuctema no-
Jlaun CToYHbIX BoA B APP uepes 3eKTopbl C KOHMYECKUM HacagKoMm, pacronoXeHHbIM Moj yr-
JIOM K TOPU30HTY, onpeaenseMbiM pacyeToMm; I0TKOBasA YacTb AHMWA APP, MMeeT YK/IOH B CTO-
POHY OMOPOXHEHMS, NPV KOTOPOM 06ecneymBaeTcsi CaMOOUULLAIOLLAA CKOPOCTb CMbIBa OCafKa
CTOYHbIX BOA. Moapo6HbIn pacyéT APP npuBefeH B rnaBe «HacoCHble CTaHUUM» yyebHMKa
«BofoTBeeHMe N 0UMCTKA CTOUHbIX Bog». M., ACB, 2006 ..

4.2. PEKOHCT PYKUMS COOPY>KEHUI MEXaHNYECKON OUYUCT KU,

PeKOHCTpyKUMSA peLLéToK.

PeléTkn npefHa3HayeHbl ANA 3afepXaHns B CTOUHbLIX BO4ax, COLEpXKalmxca KpymnHo-
pa3mepHbIX (601ee 1 cM) 0TOPOCOB, KOTOPbIE ABMAKOTCA OTXO4AMMU XO3AMCTBEHHO-ObITOBOM W
NPOW3BOACTBEHHOM AeATe/IbHOCTU W NPeACTaBNA0T COOO0M OCTATKU MWLM, YNAaKOBOYHbIE MaTe-
puanbl, 6ymary, Tpsnbe, CAHUTAPHO-TUTMEHNYECKNE, MOIMMEPHBIE, BOSIOKHUCTbIE MaTepuabl U
Ap.

B npotiecce TpaHCMOPTUPOBaHNA NO BOLOOTBOAALLMM CETAM KPYNHOpPasMepHble 0TOPOCH!
aficopbupyIoT coAepKalmecs B CTOYHbIX BOAX OpraHM4ecKue CoefMHeHus, Xupbl, a, obpasy-
tOLLMIACA Ha NOBEPXHOCTM OTOPOCOB C/OM OPraHNYecKUX U APYrux 3arpsi3HeHUid cnocobeTeyeT
Ha/IMMaHUIO Ha HUX 3HAYNTENIbHOro KOMMYEeCTBa MecKa, LNAKoB U APYrMX MUHEPaIbHbIX YacTu,
YTO MNPUBOSUT K (DOPMUPOBAHUIO  MHOTOKOMMOHEHTHbIX  KPYMHOPa3MepHbIX  OpraHo-
MUHepasibHbIX COCTaBMSAOWMX 0T6poCcoB. OcpefHEeHHas MIOTHOCTb OpraHO-MUHEPasbHbIX CO-
CTaB/AIOWMX 6/1M3Ka K MAOTHOCTM BOAbl, YTO 06neryaeT Nocfefyowmini nepeHoc necka Ha
KpYnHOpa3MepHbIX YacTMLaxX Yepes peLLeTky 1 NecKo0BKY.

B KOHEYHOM MTOre Mecok BbiNagaeT B 0Caf0K B MEPBUYHbLIX OTCTOMHMKAX, YTO 3aTpys-
HAET BbIrPY3KY OCEBLLEr0 0CafKa, ero nepekavyky no WaonpoBojaM M BbIrPY3KYy COPOXEHHOro
ocafka U3 MeTaHTEHKOB. KpomMe TOro, nerkue nnasatoLypme oT6pochkl, NPOX0OAA Yepe3 OTCTOMHU-
KW, YCNOXHAOT paboTy COOPY>KEHWUIA AOOUUCTKN NN BBIHOCATCS C OUMLLEHHBIMU CTOYHbLIMU BO-
[laMU B BOZ0EMbI, YTO ABNSETCA HELOMYCTUMbIM.

A heKTVBHOE yaaneHMe KPYNHOPa3MePHbIX 3arpsi3HeHUI U3 CTOYHbIX BOZ MpWY UX Npo-
XOX/AEHUN Yepe3 peLleTKU Mo3BOUT 06ecneymTb HOPMaslbHYHO 3KCMyaTaumio MeckKosI0BOK,
NepPBUYHbIX OTCTOMHMKOB, METAaHTEHKOB, TPYOOMNPOBOAOB 1 KaHaI0B Nofayn 0CafiKOB Ha MeTaH-
TEHKMW, B LieXa MexaHN4eckoro 06e3B0Xu1BaHnsA U Ha UNO0Bble MOLLaLKK.
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PeLLeTKn ABNAKOTCA NEePBbIM 3/1EMEHTOM BCEX TEXHOJIOTMYECKMX CXEM OYMUCTKMN CTOUYHbIX
BOZ. OHM yCTaHaBNMBAIOTCA B YLLMPEHHbIX KaHanax nepes neckosioBKamu.

B npouecce 4nntenbHONM aKCnyaTaumMm MexaHM3nMpoBaHHbIX PELUETOK Ha OUUCTHBIX CO-
OPY>KEHUAX BOA0OTBEAEHNA OblIN BbISIB/IEHbI CNELYIOLLME HEAOCTATKM B UX KOHCTPYKLUN:

1. HefocTaToyHas NMPOAO/bHAsA 1 nonepeyHas XXECTKOCTb (PUNbTPOBa/IbHBLIX MIACTUH;
2. HenpojomKnUTeNbHbINA pecypc paboTbl NOALLUMMIHUKOBBIX Y3/10B MEXaHN3Ma,;
3. HenpoaomKNTENbHbLIN pecypc paboTbl NIACTMACCOBbLIX HaKNaAOoK.

pabnn pacnonaratoTcs Mnepes PeLleTkol co CTOPOHbI NOTOKa BOJ. HeKoTopbIiin nepuog
BPEMEHMN MpPY NPOEKTUPOBAHMN OUUCTHLIX COOPYXXEHWI CUUTANOCh, UTO OCHOBHOW (hYHKLMEN
COpPO03afiepXXMBatOLLMX PELLETOK ABMANACh 3alMTa MexaHU4YecKoro obopygosaHus 1 Tpybonpo-
BOAOB OT 3aCOPOB W, MO3TOMY, PELLETKN YNOMSHYTON KOHCTPYKLMM COOTBETCTBOBA/IN 3TOMY
Tpe60oBaHMIO.

HoBble TEXHONOIMM N MeXaHU3Mbl OUUCTKM BOAbI 1 006pabOTKN 0CafKOB BbI3BA/IN YXKe-
CTOYeHMe TpeboBaHWUI BOAOOXPaHHbIX HOPMATMBHBIX aKTax O HeAoMyCTUMOCTU 3aCOpPeHMUs BO-
[OTOKOB-MPUEMHUKOB OYMLLIEHHbIX CTOYHbLIX BOL, KPOMEe TOro, TeXHO/ormyeckas sMexTuB-
HOCTb PeLLeTOK nepectasa YAOBMETBOPATL 3TUM YCNOBUAM. 0M0XKeHNe yCyrybnanoch Takxe
TeMm, YTO B MpoLecce aKCnayaTauuy BoO3HNKana Heonyctumas gedopManns CTepXXHEN peLLeTKu
B MOMepeyHOM Harpas/ieHUK, YTO U3MEHAN0 BENNYMHY NPO30POB B Ananas3oHe oT 2-5 MM fo 40-
45 MM, UTO COOTBETCTBEHHO, YXY/ALIAN0 3PeKTUBHOCTL COPO3ajepKaHus.

B 3agauy nosbiweHNs 3P(PEKTUBHOCTA MO 3aJePXKaHN0 MHOTOKOMIMOHEHTHBIX KPYMHO-
pa3MepHbIX OpraHo-MUHepasibHbIX COCTaBNAOLWMX CTOYHBLIX BOZ BXOAMT pa3paboTka HOBOW CO-
BepLUEHHbIX COP03afepKMBatoLLnX peLleToK. ITa 3afa4a 3aKNHYaeTCcs B CnelyoLLem:

1. MakcumaibHO BO3MOXKHOE M3BJIEYEHNE M3 CTOUHbIX BOA rPy6oAMCrepCHbIX MexaHu-
yeckunx npumecent (FAMIT).

2. ObecreyeHne HaeXXHOW pereHepauumn NPoLEXMBaKOLLEro 3/1emMeHTa (PELLETKN) OT 3a-
[epXXaHHOro Lwnama.

3. HeobxoAMMOCTb COXPaHUTb CNOXMBLUMECA MIAHMPOBOYHbIE PELUEHUS U BbICOTHYHO
CXEeMY OUYUCTHbIX COOPYXKEHUIA.

PaccMOTPUM HEKOTOpble NMPUMEPbI PEKOHCTPYKLMM PELLETOK Ha Npumepax KpymnHenLwmx
MOCKOBCKMX CTaHLMIN aspauu:

Mpy pa3paboTKe MPOEKTOB MpeayCcMaTpyBaEeTCs, UYTO LWlaM C PELIEeTOK MOABepraertcs
[pPO6/IEHNIO N BMECTE C 0CafKOM NepBUYHBbIX OTCTOMHUKOB Harpas/seTcs Ha 06paboTKy B Me-
TAHTEHKMW.

[na 3almnTel MeTaHTeHKOB OT [TAMI1 BO3MOXXHO npoLeXnBaHne ocagka nepBUYHbLIX OT-
CTOMHMKOB Yepe3 PeLUeTKN CTYMNeHYaToro Tuna. Takoe peweHne Hanbonee NpyUemsiemMo npu pe-
anmM3aLmny CXembl CaMOCTOSATENbHOW NOATOTOBKMN 0CafiKa K COPaXXMBaHMIO: MPOLIEXMBaHWE - yaa-
NeHue necka - yniaoTHeHue.

PaboTy no noA6opy onTUMasibHON KOHCTPYKLMW PeLLeToK crefyeT NPoLo/mKaTh No ABYM
Harpas/ieHNAM:

a) 3aKynka v Mpou3BOLCTBEHHbIE UCMbITAHWUSA NPOrPECCUBHbLIX 06Pa3L0B PELLETOK N3 MU-
POBOr0 Nnapka 3aTUx MexaHu3moB;

6) pa3paboTka 1 NPON3BOACTBO Ha 6a3e MMEKOLLLEroca OnbiTa 3KChyatauuy YyCoBepLLEH-
CTBOBaHHOW PeLUETKN 0TeYeCTBEHHOIO NPON3BOACTBA.

OT HageXHoCTV 1 3PPEKTUBHOCTY paboThbl COPO3aAeP>KMBAIOLLNX PELLETOK 3aBUCUT pa-
60Ta BCex NoCcneayroLLmMX COOPYXXEHNIN 1 MeXaHU3MOB Ha CTaHL MK aspaLum.

Ha pucyHke 4.2 nokasaHa nepcriekTnBHaa TeXHONOrMYeckas CXxema YCTaHOBKW PELUETOK
N CUT Ha NpUMepe CTaHL MK aspaumu.



45

BUINTY

h . PR ATPOTETRH RTOTHUT LT HTa
HEC RO G BRH OTCTORHUKIL IO

¥ VNIV

FEHTETIL

L X6 N TPy NG
TOOUTICTITT

¥

Mecra veraHorin
L H e LU HIGLUGE Laon Lol sole Rt P Muiay
2. Ha ernenmeit e menion e
3. Ha oua ke nupn L, oo ok
. Ha mperan rov ORI o ek
5. Ha oua e © MOI0ILX 1L IEHLHADK

METAHTEHELL

TEXLL LOLLA
LI T A Y EMLLE L0 Bl
TITOTIEATTRTT

TEXTL. W0 T

/_ﬂ\_i________/

ISR

Puc. 4.2. MepcneKTUBHas CXemMa YCTaHOBKM PELLETOK M CUT Ha CTaHLMAX aspauun

B cooTBeTCTBUM C 3TON CXEMON BBeAEHWE AOMONHUTENbHLIX PeLeTOK U MecKOI0BOK
rpy6oi 04MCTKU NO3BOMSET CO34aTh Hambonee 61aronpusTHbIE YCIOBMA 3KCMyaTaluum pacno-
NOXEHHbIX 3@ HAMU MeNKOMpPO30PHbIX PELLEeTOK U MeCKOI0BOK, pacCUMTaHHbIX Ha yaepXaHue
caMbIX Menkux pakumin necka (0,07-0,1 mMMm), 1 Kak cneacteve, 06ecneunTb ONTUMaibHble
YCNOBUS yAaIeHUs 0CafKa U3 NepBUYHbIX OTCTOMHMKOB U €ro rnepekaykn Ha 06paboTky.

PeKOHCTPyKLMSA MECKOSIOBOK.

CTOuYHble BOAbI, NOC/E PELUETOK COAEPXKAT 3HAUUTE/IbHOE KOMIMYECTBO HepacTBOPEHHbIX
MUHepa/lbHbIX Npumeceli (Necka, Lwnaka, 605 ctekna u gp.). MNeckonoBkn npegHasHavatoTes 4/is
BblAENEHNS U3 CTOYHBbIX BOA TSKE/bIX MUHEPaIbHbIX MPUMECEN, rNaBHbIM 06pa3oM Mnecka.
MprYMeHeHMe NecKOI0BOK, TO CTb pa3fe/ibHas 0YMCTKA CTOUYHBIX BOZ OT MUHEPaSIbHbIX U Opra-
HUYeCKMX npumeceid, 00ycnoB/ieHa TeM, YTO NPU COBMECTHOM WX BblAeNeHUN B OTCTOMHUKAX
BO3HWMKAIOT 3HAUNTENbHbIE 3aTPYAHEHNSA MPY yAaNeHUN 0CafKa U3 OTCTOMHUKOB W JaslbHeLLel
ero o6bpaboTke. ecKoOMOBKM CnefyeT npegycmarpuBaTb BO BCEX Cay4vasx, Korga B COCTaB
OUNCTHbIX COOPY>KEHWIN BXOAAT OTCTONHUKM.

MecKoNOBKM NPeACTaBNAOT COO0M COOPYXKEHUA HEMPEPbIBHOIO AENCTBUSA, pacCyUUTaH-
Hble TakK1MM 06pa3om, YTOObI B HUX BbINaLas U MECOK U SpYrue TSKe/ble MUHepaibHble YacTuLbl,
HO He BbIMagan Nerknii 0caflok OpraHMYeckoro npPoucxoXxaeHuns. Mo Hopmam B MeCKO/I0BKax
[OKEH 3afePXXMBATbCA NECOK C MMAPaBNYECKON KPYNHOCTHIO (CKOPOCTLIO BbiMafeHus) 18,7-
24,2 mm/cek ¢ obecrieyeHneM BbiMaZeHns ero He MeHee 65% OT cofepyKallerocs B CTOUHbIX BO-
Jax.

MecKONOBKM MOAPA3AENAOTCA MO HanpaBfeHUIO ABWKEHWS BOAbl Ha FOPU3OHTa/IbHbIE,
BEPTUKa/IbHbIE U C BPaLLaTeNbHbIM ABVKEHVEM XWNLKOCTU (Ha TaHreHU aibHble 1 aspupyemble).

"OpU30HT a/IbHble NECKOIOBKM MPEACTaBNAT COO0M YA/IMHEHHbIE B M1aHE COOPYXKEHUSA C
MPAMOYTO/IbHbIM MOMEPeYHbIM ceyeHreM. JpyrumMmn BaXHeRLWMN 3/1eMeHTaMu NecKO0BOK SB-
NAOTCA: BXOAHAA 4acTb MeCKOSIOBKW, MPeACcTaBstowas coboi KaHas, WrpmnHa KOToporo pasHa
LUMPKHE CaMOIA NECKOJIOBKM; BbIXOAHAsA YacTb, NPeACTaBNALWLan CO60M KaHas, WprHa KOTOpPO-
o CY>XeHa OT LUMPUHbI NECKOI0BKU [0 LWMPUHbLI OTBOAALLErO KaHana; 6yHkep ans cbopa ocafka,
06bI4YHO pacnonaraeMblii B Hauase NecKOIOBKM NOJ, AHNULLEM.

Heobxo4nMmo 06paTuTh BHUMaHWE Ha Creaytollee 060pyoBaHue: MeXaHn3m A1 nepe-
MeLLIeHNA ocafika B OYHKep, rMAp03/ieBaTopbl M HAacOCbl A4St yAaleHNs ocafika U3 NeCKOOBKU U
TpaHcrnopTa ero K MecTy 06e3BOXWBaHWS UK Apyroin o6paboTkn. Ocafok B GYHKepbl MOXeT
nepeMeLLaTbCs C NOMOLLbHO TMAPOMEXaHNYECKMX CUCTEM.

L L= TP
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BepTvKabHble NECKONOBKM YCMELIHO 3KCNTyaTUPYIOT Ha PsAe OYUCTHBIX CTaHUMA. OHK
MMET LUWAMHAPUYECKYHO (POpMY, a MOABOA BOAb! - MO KacaTe/lbHOM C ABYX CTOPOH B OCHOBa-
HUW. KOHYCHaa 4acTb CNyXXuT Aa coopa BbinasLlero ocagka. Coop n 0TBOA BOAb! OCYLLECTB-
NAKT KO/MbLEBbLIM NOTKOM. Mpn BEPTUKaNbHOM [BUXEHMW BOAbI BBEPX NMECOK OCAXKAAETCA BHUS.
CnepfoBate/ibHO, CKOPOCTb BOCXOAALLEr0 MOTOKA XUAKOCTU LO/IKHA ObITb MeHbLUE r1apaBnye-
CKOI KpYMHOCTW NEeCUMHOK yNaB/MBaeMoro necka, T.e. v < Uo.

BepTukasibHble MecKOMOBKN YA06HbI A4/19 HAKOMIeHNs 6oMbwnx 06beMoB ocagka. Vx
LienecoobpasHo NPUMEHATb B MOJypa3fe/ibHbIX CUCTEMAX M Ha CTAHLUMAX OUYUCTKU NMOBEPXHOCT-
HbIX BOL.

Hanbonee addekTiBHO paboTatolime TaHreHunanbHble MeCKONOBKU VMMEKT KPYrayo
(hopmy B MnaHe M KacaTe/bHblA NOABOA BOAbI K HAM 1 06ecrneynBaroT B MECKON0BKaX Bpalla-
TeNbHOE [BMKEHNe (Ha nepudepn BoLa ABUKETCA BHU3, a B LieHTpe - BBepX). OHO Cnoco6CTBY-
eT NoaJepXXaHWIo B MOTOKe OpraHNYecknx npumeceil. B Hell MHTEHCMUUMpPYeTCS BpallaTeb-
HOe [BMXKEHWEe XWMLKOCTU, YTO CMOCOOCTBYET Y/aB/MBaHUIO MecKa C MUHUMaIbHBIM COLEepXKa-
H/EM OpraHNYecKnX BK/IOUYEHWA.

PaccMOTpUM OCHOBHbIE HEJOCTATKM CYLLLECTBYHOLLMX MECKOOBOK:

1. MecKoNOBKM BCEX YNOMSAHYTbIX BbILLE TUMNOB, PaCCUMTaHHbIe Ha 3aflepXKaHue (hpakLmii
necka [ = 0,2-0,25 MM, KaK 3TO peKkomeHayeTcs geictaytowmmm CHulM, He MoryT obecneynTb
COZiepXKaHve necka B 0CafKe MepBUYHbIX OTCTOMHMKOB MeHee 5 %, 4TO HEO6X0AUMO NS Hop-
Ma/IbHOI paboTbl NOCNEAYIOLLMX COOPYXKEHUIA.

2. Bbicokas ath(heKTUBHOCTb 3afepXXaHns necka pacyeTHbIX (pakuuii 1 6onbLuoe cogep-
)XaHue B NCXOAHOW BOfe Nnecka c AMamMeTpOM MeHbLLE pacyeTHON (hpakLmmn CBUAETENLCTBYHOT O
TOM, YTO, UCXOASA W3 YCNOBUA LOCTMXKEHUA €ro KOHLEHTpauumn B ocagke nepBuUYHbIX OTCTONHU-
KOB MeHee 5 %, pacyeT Necko/10BOK He06X04MMO NMPOM3BOAUTbL Ha yaaneHue necka pakumm 0,1
MM, a He 0,2-0,25 MM, KaK 3TO NpefycMOTpPeHO AencTeytowmm CHulMom.

3. A3pupyemble NMEeCKOIOBKM B CPaBHEHUWN C BEPTUKA/IbHbIMK U, TeM 60/iee, FOPU30HTab-
HbIMW He 06ecreymBaloT HeO6X0AMMOr0o KavecTBa MecKOBOro 0CajKa v yCTynaroT nocnefHUM no
3PPEKTUBHOCTY 3afeP>KaHNs MecKa, KPOMe TOro, CTOMMOCTb CTPOUTENLCTBA a3pupPyeMbIX MecKo-
NOBOK 13-3a UX 60/1bLLION NY6UHbI 3HAYNTE/IbHO BbILLE, YeM TPaAULMOHHBIX TOPU3OHTA/IbHbIX.

OTMeYeHHble HefoCcTaTKM NeckonoBoK Ha KCA npoucxogsaT us Toro, Y4To no AencTByto-
wum CHuIM 2.04.03-85 ,3a CYET MOAAEPXKaHNA CKOPOCTel ABVMXKEHMSI BOAbl HE MeHee 3ajaBae-
moro npegena (0,3 m/c), npw 3agep>xaHnK Necka B NMecKo/I0BKax OLHOBPEMEHHO CTapakoTcs no-
NYYnUTb NECKOBOW 0Caf0K C MAHUMa/IbHBIM COZepXXaHWeM OpraHuKu, YTO NPOTUBOPeUnNT Tpebo-
BaHWIO0 YMeHbLLUEeHNA CKOPOCTU A4/ MaKCUMabHOr0 OCaXAEHNA MEeCKa.

XapakTepncTUKM paboTbl NECKOIOBOK Pas/iNyHbIX TUMNOB NPeACTaB/eHbl B TabnuLe.

Tabnuua 4.1.
XapakTepncTnka paboTbl NeCKOI0BOK Pas3IMYHbIX TUMOB

Tun CopeprkaHue A((heKTUBHOCTb 3onb- | CopeprkaHue necka B ocagke NepBUYHbIX

Mecko- | MeckaB UC- | 3afepXKaHus necka B | HOCTb OTCTOWHMWKOB MOC/e NecKosoBoK, %
NOBOK XO[HOM BO- MeckonoBke, % rnec-
ae, % KOBO-
ro
(hpakumi 06- |BTOMumcne | ocad- | O6 | BTOM umMcne Ppakumii
Las Ka, % | wee
> < 20,2 |< =0,25 | >0,1 | >0,0 | >0,07 | <
0,25 | 0,25 SMm | 0,25 MM 4 9 1 0,07
MM MM MM
1 2 3 4 5 6 7 8 9 10 11 12 13
Aspupy- | 42,7 57,3 |479 |86,7 | 18,9 | 77,6 8,01 {090 |252 |063 |245 |[1,551
emble
Beptn- 49,7 |50,3 [69,1 |96,2 |425 |78,3 6,80 { 0,40 |1,62 |0,49 |2,62 |1,67

Ka/lbHbl€
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lNopusoH | 68,7 31,3 |80,7 [991 |433 |88,7 6,60 {0,49 |183 |048 |242 |1,38
30H-
Ta/lbHble

B 3apy6eXXHOl NpakTKe 0TKa3aIMCb OT CTPEM/IEHUA NOYYUTb B NMECKO/IOBKE NECKOBOA
0Cafl0K C MMHUMa/IbHbIM COZlep>KaHMeM OpraHuKW. Jnsa MakCUManbHOro yaaneHus necka spems
npebbiBaHNA BOAb! B MECKO/IOBKe CrefyeT Ha3HayaTb B npegenax 15-30 MUH, 4TO MOATBEPXKAa-
eTcs 3apy6eXKHOM NPaKTUKOM 3KCnyaTauymm, T.e. NeCKO/IOBKa paboTaeT Kak npeABapuTe/bHbIiA
OTCTOWHWK.

[MocKonbKy yBenuyeHve ANNHLI MECKOMOBOK BO MHOIMX CnyyasaX He peasibHO K3-3a He-
BO3MOXHOCTY pasMeLLeHIne MeckoI0BOK B CYLLECTBYHOLLME NIaHMPOBOYHbIE PeLLeHNs, TO B 3TOM
cnyyae cnefyeT WUHTEHCM(UUMPOBATb MPOLLECCbl OYUCTKN KOHCTPYKTUMBHBIM HECTaHAAPTHbLIM
o0bopyaoBaHMEM.

3HaunTenbHoe BANAHKE Ha 3 (eKTUBHOCTL YNaB/MBaHNA NECKa OKasbiBaeT NMOHOTA Bbl-
rPY3KW 3aflep>kKaHHOro B MeCKO/IOBKE 0CafKa, 3aBuCALLas OT HALEXHOCTU BbIFPY304HbIX Mexa-
HN3MOB.

B 80-x rofax MexaHM4eckoe nepemMeLLeHne ocagka BAO/b MECKOOBKM 6blf0 3aMEHEHO
rMapomMexaHM4yeckmM, KOTOpoe COCTOsAM0 M3 Tpyobl AnameTpoM 200 MM ¢ 84 cnpbickamu aua-
MeTpoM 10 MM KaxKablil. MHOroNeTHASA aKcnyaTalms 3TO CUCTEMbI TaKXKe NoKasana ee HeHa-
[IeXXHOCTb, BbIPa3uBLLYHOCA B CUCTEMATMYECKOM 3aCOPEHMM CMPbLICKOB M HaKOM/IEHUS MecKa
NOTKa Ha JHWLLE B BUE BA/INKOB.

Heo6xo4Mmo 06paTuUTb BHUMaHWE, YTO MMAP03/1eBaTopbl, NpeaHasHauYeHHble A5 0TKau-
KW MEecKoBOro ocafika u3-3a abpasvBHOro M3Hoca cornsa 1 ropsioByHbI, NePUOLNYECKN BbIXOLWIN
13 CTpoS.

[Mpn peKOHCTPYKLMK BbIrpy3KY MECKOBOro 0caflka BMeCTO rmapoasneBaTtopa MOXHO Npouns-
BOAWTb FPYHTOBLIM Hacocom Tuna FPAT, umetowmm 6onee Bbicokunii Kz (48-50 %) no cpaBHe-
HMIO C rnapoanesaTopom (15-20 %). 3abop ocafka 13 KaXKaoi NecKONOBKM K HACOCYy NPOU3BOANT-
CA NOABLEMHBLIM Or0/I0BKOM, COEAMHEHHbIM C BCACbIBalOLLE TPyBOil Hacoca Yvepes LapHUp, YTo
Nno3B0/IAET OCMOTPETb U OYUCTUTL BCacbIBaloLLEe OTBEPCTNE Or0/I0BKa He OMOPOXKHAA NEeCKO/10B-
KW.

MecKoBOW 0Caf0K C NMECKOBbLIX MOLAL0K HE MOXKET ObITb YTU/IM3MPOBaH MW AeNOHUPO-
BaH, TaK KaK COAePXXUT 60/bLLIOe KONMYECTBO OPraHNYeCKUX 3arpA3HeHN 1 ABNSETCA ONacHbIM
B 6aKTepuasibHOM OTHOLWIEHUW. [ NpuaaHna NeckoBOMY 0CafKy 6e30nacHbIX B CaHUTapHOM
OTHOLLIEHMN CBOWCTB Heob6XxoaMMa ero 06paboTka. B COOTBETCTBMU C TEXHOIOMMYECKOWA CXEMON
PEKOHCTPYKLMM MEeCKOBOM 0CA0K, BbIrPYXXaemblil 13 MeCcKOIOBOK BCeX 6/10KOB He0OXO0AMMO
cobupatb B 6ydepe-HakonuTene. Ana obecreyeHns NOCTOAHCTBA KOHCUCTEHLMU W pacxoja
nynbhbl B AHEBHYIO CMeHY 0CafOK M3 HakOnuTens HacocoM Yepe3 rMAPOLMKIOH MoJaeTcs B
LLIHEKOBBIV NEeCKONpPOMbIBaTe/lb, a OTTYAa MNOCTyNaeT Ha BUOPOrpoxoT (CUMTO) C Npo3opamu 2 MM,
r4e OT Mecka OTAeNseTcsa KpynHasa opraHuka (CEMeUKun, KOCTOYKM (hpyKTOB, KOCTU U T.M.) U MO-
CTynaeT B OyHKep-Lu/iamoHakonutesb. Mecok M3 MOArpOXOTHOrO MPOCTPaHCTBa Yepes 3ymnd
HacOCOM MOJaeTcs B YaH-NpornapueaTe/lb C MeLI/IKOK, rae nojBepraeTca Ae3nHgpeKumMmn Tepmn-
yeckMM MeTogoM. O6e33apaXKeHHbIV MecoK JONOMHUTENIbHO NPOMbIBAETCA BOAON, 06€3BOXNMBa-
eTCs B LUHEKOBOM MPOMbIBATE/IE 1 MOCTYNaeT B NecKoBow OyHKep. 3 6yHKepoB Lnam BbIBO3UT-
CA Ha CBAJIKY, & NecoK Ha yTunmsaumio. NMpomMbIBHbIE BOAbLI BO3BPALLaOTCA B NMECKONOBKY.

MHOroneTHUI CTaTUCTUYECKUIA aHanIM3 paboTbl MECKONOBOK MOKa3blBaeT, YTO pacyeT
MecKO/IOBOK C/ieflyeT NMpPOu3BOAWTL Ha 3afepXXaHune rnecka KpymnHOCTbio ¢pakumm 0,1 MM, a He
0,15-0,25 MM, KaK 3T0 NpelyCMOTPEHO CYLLECTBYHOLUMMU HOPMATUBHBLIMI TPe60BaHUSMU

[ns 06paboTKM 0cagKa NeCKON0BOK MOXET ObITb TaKXKe NpUHSATa OAHOCTaAMNHasA CXema,
KOTOpas 3aKNH4aeTcs B OTMbIBKE MECKOBOI0 0cajKa OT OpraHUyecKux npumeceil METOLAOM rna-
paBMMYECKONM KnaccumKaLmm, OCyLLECTBNSEMOIN B HaNOPHbIX rngpoumknoHax IMLP-500 u cnu-
panbHbIX Knaccugukatopax KC1-12, ¢ nonyyeHneM KOHEYHOro MpoAyKTa C 30/1bHOCTbHO 80-
85% 1 BNaXXHOCTbLIO 0K0/0 30%.
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PeKOHCTPYKUMA 0T CTONHUKOB.

OTcTamBaHue ABNAETCA CaMbIM NPOCTLIM, HAVMEHEE 3HEProeMKUM U AeLleBbIM METOLOM
BbIAENEHNS U3 CTOYHbIX BOJA rpybo4MCneprmpoBaHHbIX NPUMECE C NIOTHOCTLIO, OT/IMYHOWA OT
NNOTHOCTW BOfAbl. 104 AeNCTBMEM CUAbI TSXKECTU YaCTWLbl 3arpsasHeHWn ocefatoT Ha AHO Co-
OPY>KEHUSA U BCM/IbIBAOT Ha €ro NoBepPXHOCTb.

OTHOCUTeNbHAsA NPOCTOTa OTCTOMHBIX COOPYXXEHWIA 00YyCNaBINBaET NX LUMPOKOE MpuUMe-
HEHWe Ha Pas3/INYHbIX CTaAMAaX OUYUCTKN CTOMHOM BOAbI 1 06paboTKn 06pasytoLmxca ocagkos. B
3aBUCMMOCTN OT CBOEr0 Ha3HAYeHUsi MU PacrofioKeHNA B TEXHOMOMMYECKMX CXEMAX OYUCTKM
CTOYHbIX BOZ, OTCTOWHbIE COOPY)KEHUS NOAPa3AeNatoTCa Ha crefytowme: OTCTOMHUKN - NepBuy-
Hble, BTOPUYHbIE U TPETUYHbIE (KOHTAKTHbIE pe3epBYyapbl); WIOYNIOTHUTENN; 0CaaKOYNNOTHU-
Tenu.

MepBUYHbIE OTCTOMHMKK pacnonaratoTcs B TEXHONOMMYECKON CXeMe OUMCTKMN CTOYHbIX
BOJ, HEeNoCpeACTBEHHO 3a MeCKO/0BKaMUN 1 NMpeAHasHavaloTca 414 BblAeNeHNs B3BELLEHHbIX Be-
LLeCTB 13 CTOYHOM BOAbI, YTO MpW AOCTUraeMoM adekTe ocBeTneHns 40-60% NPUBOAMT TaKXKe
K CHUXKEHMIO BenMumHbl BIMK B 0CBeTNIEHHOM CTOYHOI Boge Ha 20-40% OT MCXOLHOr0 3HaYeHWS

Bo n36exaHve NOBbILLEHHOrO MPUPOCTa M36bITOYHOTO aKTUBHOIO M/1a B a3pOTEHKaX U
OmonneHkn B 6UohnIbTpax OCTaTOUHAs KOHLEHTpaLUMs B3BeLLEeHHbIX BELECTB B OCBET/IEHHOM
CTOYHOI BOAE MOCNe NepBMYHbIX OTCTOMHUKOB He AO/MKHa npesbiwatb 100-150 mr/n. B 3aBu-
CUMOCTU OT MCXOAHON HaYa/lbHON KOHLEHTPaLuM B3BELLEHHbIX BELLECTB B CTOYHON BOJe, CO-
craBnsaoweri 200-500 mr/n, 06ycnoBnvBaeT BbI6Op Hanmbonee paunoHanbHOMW TEXHOMOrnK nep-
BWYHOI0O OCBET/IEHUSA U TpebyeMOol NPOAO/HKUTENBHOCTM OTCTanBaHms.

BTOpUYHbIE OTCTOMHUKN ABNAKOTCA COCTABHOW 4aCTbH) COOPYXEHWUI GMOMOrMYecKoii
OUUCTKM, pPacnonaraloTca B TEXHONOMMYECKOW CXemMe HenocpeACTBEHHO Nocne 6UOOKUCUTENeN
W CNyXar 419 OTAeNeHNs aKTUBHOMO una 0T GMOMOMMYECKM OUULLIEHHONW BOAbI, BbIXOAALLEN U3
a’pPOTEHKOB, WN ANS 3a[epXXaHMsi GMONOrMYEeCcKor MeHKW, NOCTynawwen ¢ BoAoin u3 6umo-
(hMNbTPOB.

A heKTUBHOCTL PabOTbl BTOPUYHLIX OTCTOMHWMKOB OMpeaensieT KOHEeYHbIN 3ddekT
OYMCTKW BOAbI OT B3BELLUEHHbIX BELLECTB.

[N TEXHONOTMYECKNX CXeM B1OMOTMYECKOM OUYUCTKM CTOYHBIX BOJ, B a3pOTEHKaxX BTO-
PUYHbIE OTCTOMHWKN B KaKOM-TO CTeMeHW OMpeaenstoT Takke 0ObeM aspalMOHHbIX COOpYXe-
HWI, 3aBUCALLMIA OT KOHLEHTpauuy BO3BPATHONO Ma U CTEMEeHN ero peumpKynaumm, crnocobHo-
CTN OTCTOMHWKOB 3(PEKTUBHO pa3feNiTbh BbICOKOKOHLEHTPMPOBaHHbIE UI0BbIE CMECU.

OcagkoynioTHUTeNIM. B 3aBUCMMOCTU OT MPUHATON CXEMbl OYUCTHBIX COOPYXXEHWIA
YMOTHEHWIO MOTYT NOABEPraTbCs 0CafKN U3 NePBUYHBIX OTCTOMHWUKOB, U30bITOUYHbIE aKTUBHbIE
WNbl, CMECb 0CajKa MepBUYHbIX OTCTOMHMKOB U M30bITOYHOIO aKTMBHOMO MNa, POTaLUOHHbIN
LL1aM, 0CaAKM 1 Wbl MOCNe CTabuimsaunm.

MpUpPOCT aKTUBHOIO M/1a 3aBUCUT OT COAEPXKaHWSA B OYMLLAEMON BOE B3BELUEHHbIX W
pacTBOPEHHbIX (MPerMyLLeCTBEHHO OpPraHMYecKnX) BELLECTB 1 OT aP{eKTUBHOCTY paboThbl nep-
BWYHbIX OTCTOMHMKOB. YeM flydLue paboTatoT nepBnYHbIE OTCTOMHUKK, TEM MeHbLUe 06pa3yeTcs
M30bITOYHOr0 aKTUBHOTIO Wa.
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OTCTOVHVKOB MpeAnaraeTcs cregywoliye MeTo-

I S—

| M'HAPOUHHAMHYECKHE I | TEXHONOTHYFCKWE I | XHMHUUECKHE I | OHIAYLCKHL I
COBEFIIEHCTBOBAHUE PRUHPKYIALUHA KOPPEKTHPOBKA pH OIE LEHTPOBEAHBIX CH.1
FHAPARTHIECKOMN CXEVIRI HPOVERY T OMHBIX
COOPYKEHMI NPOJ¥KTOB OYHCTKH I
KOATYIAIHA MATHHTHOE N0JIE
OUTHMHIALMA .
- PEIYJIHPOBAHHE
FRAPOjIHHA IHYFCKAX YPOBHS OUHCTEH | |
| ¥caoBuil CEAMMEHT ALK ’ :
DIOKYIAIUS YILTPAIBRYE
o ONTTHMH3ATIHS l l
TOAKOCI0HHOR HCXOLHON KOHLIEHTPALIHK
OTCTAHBAHHE IAFPAIREHAH COPEITHA OIOTANNA
TEMIOROF,
PEMY.THPOBAHWE KOHIHIHOHHIMOBAHME
KHCIOPOJHOT O PEXXHMA ?
KOHTAKTHAH ©.I0KY.IHIHH

Puc. 4.3. MeTofbl UHTEHCM(UKALMN PaboTbl OTCTOMHUKOB U UIOYNAOTHUTENEN.

O6LUMpHbIe 1ccefoBaHNSA, NPOBEAEHHbIE 3a NOCNeHVE TOfbl B HALLlel CTpaHe 1 3a py-
6eXxom, Mo3BoNnIN pa3paboTaTb M UCMbITaTb Pa3fIMyHbIe METOAb! MHTEHCU(UKALMN NPOLIECCOB
OTCTamBaHWs CTOYHbIX BOA M YNIOTHEHMS 06pa3ytoLmxcs ocagkoB. OfHaKO M3 U3BECTHLIX Me-
TOA0B UHTEHCU(MKALMW NEPBUYHOIO OTCTaMBaHWA HanbOo/bLLee PpacnpoCTpaHeHWe 415 OUUCTKM
FOPOLCKMX CTOYHbIX BOZ, MOMYYUIN METOAbI, CBA3aHHbIe C UCMO/b30BaHNEM BUOGIOKYNNPYIO-
LMX CBOMCTB M36bITOYHOr0 aKTMBHOIO M1a U GMONNEHKN, UMEIOLWMX B CBOEM COCTaBe BHEK/Ie-
TOYHbIe 6UONONMMEPLI, 00YCNOBMBAIOLLME NPOCTPAHCTBEHHOE CTPYKTYpUpOBaHMe 1 Gruodno-
KyNIILMIO KNETOYHbIX 06pa30BaHuiA.

36bITOUHBIA aKTVBHbIA U U BUONEHKA NPeACcTaBNAT COO0M ecTeCTBEHHbIE 61odIo-
KynupyroLme f06aBKW, 06pasytoLyecs B npoLecce 61MON0rMYecKoi 04MCTKN CTOUHbIX Bog. Vc-
Nnosib30BaHMe X BUOGIOKYNPYIOLLMX CBOMCTB Lief1eco0bpasHo B KayecTBe OAHOr0 U3 cambiX
9KOHOMWYHbIX METOLOB (hU3NKO-XUMMUYECKOr0 BO3LENCTBMUA Ha (DOPMMPOBaHME ariomepaluii
MeNKOAMCNEepPCHON B3BeCK B MpoLiecce ee ceanMeHTauum (ocaxaeHus).

WccnenoBaHns B 061aCTW U3yHeHNs 3aKOHOMEPHOCTEN MPOLLECcCoB CefUMeHTaLuu 1 rua-
POAVHAMMWYECKMX YC/TOBUIA ee peannsalum, NO3BOANN pa3paboTaTb U ONTUMU3MPOBATL TEXHO/O0-
TMK0 MEPBMUYHOI0 OCBET/IEHNA CTOYHbIX BOA C MCMOJ/Ib30BaHNEM U30bITOYHOIO aKTUBHOIO M/1a Kak
OMONOKYNAHTA, KOTOpas obecreymsaeT NoBbiLLeHWe 3MHEKTUBHOCTU OCXKAEHMS BELLECTB B J1t0-
6o cTouHon Boae Ao 85 - 90% u cHKeHne BIK B ocBeTneHHoOR Boae Ha 40 -50%. Bo3moxxHas
CXema peasmsaLym 3TON TEXHONOTMN B pafnaibHOM MEePBMYHOM OTCTOMHMKE MpUBELeHa Ha puC.
4.4,

Pa3mellleHHas B LIEHTPa/lbHOM 4acTu pajuanbHOro OTCTOMHMKA 30Ha GMOMNOKYNALUK
no3BonseT obecneunTs Npy 20-MUHYTHOM NPebblBaHUM CTOYHON BOAb! 3((EKTUBHBIA KOHTaKT
MeXay YacTruammn MesIKoAMCNePCHOM B3BECU M aKTUBHOTO U/a.
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Puc. 4.4. Cxema paguanbHOro OTCTOMHWKA C Kamepol 6uodnokynaumm (a) u
pacnpeaeneHns rpagueHToB CKOpocTy Ao (Kpveas 1) 1 nocne peKOHCTPYKLMKU (KpuBas 2).

(6): 1 — noaBOA CTOYHOI BOAbI U aKTUBHOIO WNa; 2 — pacnpefennTenbHas kamepa; 3 —
30Ha Ouodnokynaumu; 4 — fOblpyaTble aspaTopbl; 5 — MOMYNoOrpy)xHas neperopogka; 6 -
3aTOM/IEHHbIE MEPeropoakn; 7 — HU3KOTpPaAMeHTHas MellasiKa; 8 - 3aWWTHbINA 30HT; 9 —
COOpHbIA BoAOCAMB; 10 — TOHKOC/IOVHbIE 6/10KN MEPEKPECTHON CXEMBbI.

metowmincs  ruapofMHamMuyecknic  NOTeHUMaN BXOAALLEro MoToka (4onosHseTcs
YCTPOWCTBOM aspartopa B BWfe AblpyaTbiX TPYO, UTO B COBOKYMHOCTM 06GECNeYMBaeT B 30HE
61ODNOKYNALMM HEOBXOANMBIN FPaAveHT CKOPOCTY NepemelunBanms 50-60 ¢ (kpueas 1)).

3 30HbI BUOGIOKYNALMKN CTOUYHAA BOAA NMPOXOAMT MOJ Neperopojkoi 30Hbl BO3LYX00T-
JeneHuns, rae OTAeNATCA NPUANMLLME Ny3blpbKX BO3A4YyXa, CMOCOOHbIE B Aa/lbHEALEM yXy[-
LUWTb YCNOBUA CelMMEHTALMN.

B 30He ocBeT/IeHWS OTCTOMHMKA NPOLECC CeaUMEHTaLMN CTUMYMPYETCH HU3KOTpaau-
eHTHbIM NepemeLLnBaHneM, koTopoe npu G = 1-2 ¢ obecneunsaeT onTUManbHbIE YCOBUSA AN
OCaXJEHNA B3BELLEHHbIX BELLECTB M YINJIOTHEHUSA 06pa3ytoLLerocs ocajka. PacrofiokeHHble Ha
nepumepnun OTCTOMHMKA TOHKOCNOMHbIE GNOKN NEPeKPECTHOW CXeMbl OCXKAEHWUA OCBETNANOT
BOZY Ha 3aBepLuatoLLeli CTaauun, nepes ee NOCTynaeHneM B COOPHbIA NOTOK. MHOroNeTHSN 3Kc-
nnyatauus nepBuUYHOro OTCTOMHMKA, MOAMUKMULMPOBAHHOIO MO JaHHOW TEXHO/IOrMYECKON CXe-
Me, NMoKasasia ero BbICOKYH 3(PMEKTUBHOCTb Kak MO 3a[ep>KaHWIo B3BELUEHHbIX BeLecTs - 60-
80%, Tak 1 no cHmxeHuto BIMK B ocBeTneHHoM Boge Ha 40-70% NO CpaBHEHWMIO C UCXOLHON.
OfHaKo TOHKOC/IOHbIe 6/10KN BeCbMa MaTepuaioéMKW.

Mpy onTUManbHbIX fo6aBKax akTMBHOro una 160-200 mr/n, COOTBETCTBYOLWMX NPUPO-
CTY 136bITOYHOIO aKTVBHOIO WNa, 3PHEKTUBHOCTL OCBET/IEHWSA MO B3BELLEHHbIM BelliecTBaM 1 BIK
COCTaB/IsiNa COOTBETCTBEHHO 75-80% 1 50-70%, Npy 3TOM BNAXXHOCTb CMECK 0CadKa N M30bITOYHO-
ro Una, BbIFPY)Xaemoro 13 0TCTOHUKa, cocTaBnsna 96,0-96,5%.

WHTeHcudumkayms paboTbl NepBUYHLIX OTCTOMHMKOB BO3MOXHA TakXKe 3a CYeT npuMe-
HEHWS HenpepbIBHOM OTKa4KM BbINajatoLLero ocajka € ero nocnegyrowmnm ynaoTHEHWEM B
ocafikoynnotHuTene. lpenmyllecTea [aHHON TEXHOMOMMM 3aKNio4yarTcs B NOALepXaHun
NpaKTUYeCKN HyNeBoro (He 6onee BbICOTbI CKPEOKOB) CMOS OCafKa Ha AHMLLE OTCTOMHMKA W
MOBbILLEHNA TeM CaMbIM 3()(heKTa OCBET/IeHUA BOAbl. bbICTpoe yaaneHne BbinajatoLLero ocas-
Ka, 0CO6EHHO NpW YCMIOBUM TLLATE/IbHON «3a4MCTKM» BCErO AHMLLA CKpebKaMu, No3BONSET U3-
beraTb Tak Ha3blBaEMOr0 3a/1eXXMBaHWs 0CafiKa C ero nocneayroLwmMm aHaspobHbIM pacnafom U
nonasgaHnem B OCBETNIAEMYHO BOAY TPYAHOOCAXAAEMbIX MPOAYKTOB Pa3NoXeHus.
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Heo6x041MMO COBEpLUEHCTBOBATb KOHCTPYKLMW YCTPOWCTB A1 YAANEHUS NlaBatoLLmMX
BELLECTB C NOBEPXHOCTU paauanbHbIX OTCTOMHMKOB, Hanbonee pacnpoCTPaHEHHbIX Ha CTaHLMAX
aspaumn. Kauatouimecs npuemHble OGYHKepbl, 3aTan/iMBaemble MNPy MPOXOXAEHWUN Haf HUMM
(hepMbl CKpebKa 1 cobmpatoLme TakuM 06pa3oM NJiaBatoLLMe BELLECTBA, BMECTE CO 3HAYUTENb-
HbIM KOMIMYECTBOM BOZbl 06eCMeUnBant BNXXHOCTb Yaansiemoli cmecy nopsigka 97%.

4.3. PEKOHCT pyKLMSi NeCKON0BOK J1tobepeLKoi CTaHLMn aspaunn.

Ha JI6CA n HNG6CA 6biny NOCTPOEHbI NMECKOIOBKN FOPU3OHTaNIbHOrO Tuna. Mopu3oH-
Ta/lbHble MECKO/OBKN BbIMOMIHEHbI U3 XKee300eTOHa U NpeACTaBNAT COO0M YA/IMHEHHbIE B
niaHe COOPYXXeHNs C NPSAMOYTo/IbHbIM NOMNepeyYHbIM CeYEHUEM.

CornacHo npoekTty Ha JI6CA n H16CA neckonoBKn BbIMOHEHbI AnnHoi 20 M, noLa-
[bto ceveHns 6x2 m (h).

BaxxHe/LwmMK afemeHTaMy NecKOIOBOK ABNAKOTCA: BXOAHAA YacTb NpeACTaBsAOLLas co-
6ol KaHas, BbIXOAHas YacTb - BOAOC/MB C LUMPOKMM MOPOrom, npuamok (byHkep) ans céopa
rnecka.

CKOpOCTb [ABMXXEHMSI MPOTOKa CTOYHOWN >KMAKOCTM MO FOPU3OHTA/IbHLIM MECKO/10BKam
paBHa 0,3 m/cek.

Ha JTto6epeLKoit cTaHL MK aspaLmm NecoK, KOTOPbIA OCaXKAAeTCs Ha [HO MO BCeW noLla-
AN, crpebaeTcs CKpebKoBbIM MeXaHU3MOM B NMPUAMOK. Y fasieHne necka U3 npusaMKoB NecKoso-
BOK NPOW3BOANTCA TMAP03/1eBaTOPaMMU.

Ha H/T6CA c6op necka B 6yHKep NpoM3BOAUTCA CUCTEMON rnapocMbiBa. KOHCTPYKTMB-
HO cucTeMa rMapocMbiBa MpeacTaBaseT cobor cnefyrollee: No AHY MECKOSIOBKW YCTPOeHbl 4
NOTKa LUMPUHOM 1 M, NO KOTOPbIM MPOMOXKeHbI CTasibHble TpybonposoAbl d=200 MM CO cnpbic-
Kamu ¢ AByX CTOPOH. O6LLee KONMYecTBO CrpbICKOB 70 LWT.

Mojaya NPOMbIBHON BOAbI B CMbIBHOV TPY60OMNPOBOJ, OCYLLECTB/SETCS HacocaMu, ycTa-
HOBJIEHHbIMU B 3aHWUU PELLETOK.

MocTynuBLUWIA B GYHKEpP NecoK, pa3baB/ieHHbI TEXHUYECKOW BOAOM, TpaHCNOpTUpYyeTea
no Ny/bMonpoBoay Ha 06paboTKy.

Kak nokasan onbIT 3KCnJyataumu, OCHOBHbIMW HefoCTaTKaMy B paboTe MecKo/I0BOK
N6CA sBnsieTcs To, 4TO 060pPY0BaHNE NMECKOIOBOK CO CKpebKamu BK/IHOYAET CNOXHYH CUCTe-
MYy MeXaHU3MOB: 06CNYXXMBaHNE N PEMOHT KOTOPbIX TpebyeT 60/bLUMX TPYL03aTpar.

MprMeHEHHas Ha H/1I6CA cuctema ruapocMbiBa 3Ha4YMTENbHO MPOLLE B 3KCMyaTauuu,
HO He 06ecreymBaeT NOMHOro yAaseHns rnecka U3 rneckonosok. [oaTomy crieypanuctamm 6bin
pa3paboTaH NPOEKT PEKOHCTPYKLMMN MECKONOBOK. B paccMaTpuBaeMOM BapuaHTe CeYeHue nec-
KOJIOBKM NPUHUMAETCS B (DOpMe Tparneuuu, Yto no3BOoseT YBeNMUUTb LaB/ieHNEe B TPyOOMpoBo-
fax rmapocmblBa U CHU3UTb KOMIMYECTBO NOAaBaeMO TEXHUYECKOW BOAbI B 2 pasa.

Mo nepBOHaYa/IbHOM TEXHONOMMYECKOIN CXeMe 0CafloK € NeckonoBok JIGCA oTKaumBaCcs
rmapoaneBaTopaMy Ha MeckoBble MAoLWaaKn. MpoTsXXeHHOCTL NMEeCKONPOBOLOB COCTaBnsAna 60-
nee 3-X KM C 60/1bLLUNM KOMMYEeCTBOM AHOKEPHbIX y4yacTKoB. Co3faBanack CUTyauus, Korga rua-
pO3N1eBaTopbl He NPoKayMBann Nynbny Ha Takoe PacCTOfHME, YacTo MPOMCXOAUM 3acopbl Ha
TpybonpoBojax, a rmapoasieBaTopbl U3-3a abpasnBHOIO M3HOCA COM/a BbIXOAWIM U3 CTPOS, UTO
MPUBOAMIO K HAKOM/EHUIO NECKa B MPUAMKE.

MHOroneTHui aHann3 paboTbl MECKOMI0BOK NOKa3as, YTo UX pacyeT HeO6X0AMMO NpPom3-
BOAUTb Ha 3afepXXaHue necka KpynHocTbio gpakumm 0,1 mm, a He 0,15 — 0,25 MM, KaK 3T0 6bI/10
NpeLyCMOTPEHO CYLLECTBYHOLLMMIN HOPMATUBHbLIMU TPe6OBaHUAMMU.

B 1986 rogy B cocTaBe KOMM/eKca COOPYXXeHuii HoBOMO6GepeL Ko CTaHUMM aspaumm
Obl/1 MOCTPOEH Lex Mo 06paboTKe ocazKa NeckosioBoK. MpPoeKkToM npefycMaTpyBaniochk Mosny-
yaTb Npy 06paboTKe 0cafKa NecKoNOBOK CBOOOAHbIN OT OpraHUYecKmX NpUMecein necok ¢ 30/1b-
HOCTbI0 94-96% npu BnaxkHocTn 21-23% A1 NocnefyoLero ero 3axXxo0poHeHus.

MpyvHUMNManbHasa cxema 06paboTKM Ocafika Mecko/0BOK, 6a3upoBasiaCb Ha COYETaHUM
ABYX MOCNeaoBaTeNbHbIX TEXHOMNOMMYECKUX Onepauuii rmapaBinyeckoin Knaccumkaumm mare-
puana — B rmApouUmnKIoHax 1 CNpasibHbIX Knaccugmkaropax.
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B 1992 rogy Ha 0CHOBe KOMIMJ/IEKCHOrO 06C/ef0BaHMs Oblia BbINOMHEHA PEKOHCTPYKLNSA
Liexa rnecka. B HacTosllee BpeMsi yCTaHOBKa Mo 06paboTKe necka Meckos0BOK, BK/IOYaeT /Ba
HanopHbIX rugpoumknoHa MUP-500 n cnvpanbHbIA Knaccugukatop 60/blUein Npovu3BoANTENb-
HocTn KCM-10. Bcs aTa ycTaHOBKa Oblla KOMMAKTHO pa3MelleHa Ha HafoyHKepHO nnowanke
MecKO/I0BOK, YTO UCK/OYAIO UCMO/b30BaHWE KOHBeliepa.

YCTaHOBKa OT/IMYa/1aCb BbICOKOW 3KCMyaTauMOHHOM HafLeXXHOCTLIO M NO3BOMMNA BbiBe-
CTM Lex necka Ha CTabu/bHbIN peXxxum paboTbl C NOMYyYEHWEM NecKa BAaXHOCTbIO 25 — 30%,
KOTOPbI B 3HAYMTE/IbHON Mepe Obl/l OYMLLEH OT OpraHWYecKmMX BeLLecTB, NPW 3TOM 30/1bHOCTb
neckoBoro npofykrta coctasuna 80 — 85%.

3TV MeponpusaTUS NO3BOININ OTKA3aTbCs OT HE3(EKTUBHON CUCTEMbI CKNaaMpPOBaHMA
Ha NecKOoBbIX MOLLaAKaX XNAKOro 1 6bICTPO3arHMBAKLLLEr0 0CaAKa NeCKOM0BOK.

B 1993 rogy cxema 006paboTKM o0Ocagka MeCKOMIOBOK Oblna AononHeHa OydepHo-
ycpeauTenbHbIM Y3/10M Ha 6a3e ogHO neckonoBok H6CA ans npeaBapuTesibHOrO Hakore-
HUS 1 yCpeaHeHWe MaTepuana nepes nojadveii ero Ha ycTaHoBKY.

B 1994 roay Ha 0CHOBaHWW MOMOXWUTENILHOIO OMbITa 3KCMyaTauuy YCTaHOBKN NHCTUTY-
ToM MocsogokaHanHUNpoekT 6bin pa3paboTaH NPOEKT HOBOV MPOMbILLIEHHOW YCTaHOBKM
06paboTKM 0cajika NecKOI0BOK, pa3MeLLeHHON B CTposiLLemMcs 3aaHnm pewetok HT6CA.

PaboTa N0 MOHTaXy, Hanaake 1 0OCBOEHUIO HOBOW YCTaHOBKM BbINo/HeHa B 1996 roay.

[na 06paboTKM Ocaflka NECKO/IOBOK Ha HOBOM YCTaHOBKE MPUHATA OAHOCTafMNHas CXe-
Ma, KOTOpas 3aK/IHo4aeTcs B OTMbIBKE NMECKOBOro 0Cajka OT OpraHMYecKux npuMecein MeTogom
rMAPaBANYECKON KnaccuuKalmmn, OCcyLLecTBISEMON B HANOPHbIX rugpoumkinoHax MLUP-500 u
cnvpanbHbIX Knaccugmkatopax KC1-12, ¢ nonyyeHreM KOHEYHOro MeckoBOro npoAykrta 30/1b-
HOCTbIO nopsazka 80-85% 1 BnaxxHoCTbH0 nopsaaka 30%.

YcTaHoB/IEHHOE 060pYyf0BaHMEe CKOMMOHOBAHO B [Be He3aBUCKMble TEXHONOrMYecKue
nmHuKn. O6BA3Ka 060pyAoBaHUSA NpefycMaTprBaeT BO3MOXHOCTb 06paboTKM nojaBaeMoro u3
neckonosok JIGCA n HJT6CA ocagka, Kak pa3fie/lbHO — Ha 06enx IMHUSAX OAHOBPEMEHHO, TaK U
COBMECTHO — Ha OfHOW TEXHONIOMMYEeCcKon nnHuK (BTopas B pesepse). OcaloK U3 NecKos0BOK
H/T6CA MoxeT nofgaBaTbCA Ha GythepHO-pacnpeaenuTeNbHbIA y3en, COCTOALWMA 13 ByhepHo-
pacnpeaennTenbHblil MeCKONOBKM, 060pyAoBaHHON ruapoumknoHom LIP-500 gns nonyTHOro
YM0THEHWS MOCTYNatOLLLEN NEeCKOBOM MYNbMbl U YaCTUYHOMO YA/IEHUA B CIMBHYIO BOLY NErKMX
(hpakL i opraHnKm.

CnvBHas Boga C YCTaHOBKU U BydhepHO-pacnpefeniMTeNbHOro y3/a Hanpas/iseTcsd B OT-
BOASALLMIA KaHan neckonoBok H16CA.

O6e3BOXEHHbIN FOTOBbIA NECKOBOM NPOAYKT NOCTYMNaeT B HAKOMUTENbHbIN GYHKeP.

3 GyHKepa roToBbIil NPOAYKT NepUoANYECKM BbIBO3UTCA aBTOCAMOCBa/laMy Ha noLaj-
Ky CKMagupoBaHus.

Pa3paboTaHHas yCTaHOBKa MOXET paccMaTpmBaTbCs Kak TUMOBas ANS NMPUMEHEHUS B
CXemMax OYMCTKU FOPOACKMX CTOYHbIX BOJ Ha AEMCTBYIOLLMX U MPOEKTUPYEMbIX CTAHLUMAX aspa-
Lun.

4.4, PEKOHCTPYKLMSI COOPY>KEHUIA 610N0rNYECKO OUMCT KU,

Bruonorvyeckne MeTofbl OUMCTKM CTOUHbIX BOZ BbIAENAOTCA CPeau ApYyrux MeTOLOB
OYMCTKN YHUBEPCAIbHOCTbLIO M 3KONOMMYeCKOM YACTOTOM, TakK KaK B OCHOBE 3TOr0 MeTofa fe-
XKar npoLiecchbl, NpoTeKaroLL e B NPUPOLe HeNpepbIBHO.

OcCHOBHasl pasHuMLa B NPOLIECCaX OYMCTKMN 3aK/IHOYAEeTCA B UHTEHCUMMKALMM 3TUX NPO-
LLECCOB B COOPYXKEHMAX OMONOMMYECKON OUMCTKU PasNMyHbIMK MeToZamu (nojaden cxartoro
K1CNopoAa, yBennyeHneM [03bl aKTUBHOW 61OMacchl B 06bEMe COOPYXXEHUS, NPUMEHEHME 3a-
rPY304HbIX MaTepuasios, TEMMEPATYPHOM PErynnpoBaHnmn 1 ApyruMum cnocobamm).

Haunbonbluee pacnpocTpaHeHWe B NMPaKTUKe OYUCTKU CTOYHbIX BOZ MOMY4YM/IA pacrnpo-
CTpaHeHWe BMOMornYeckme UNLTPbI U a3pOTEHKN. DTU COOPYXKEHWUSA JOCTATOYHO HafeXHb! B
paboTe, MPOCTbl B 3KCMyaTaumn v 3PQeKTUBHbI, HO YYBCTBUTE/IbHbI K PE3KUM KONebaHusAM
MPUTOKA CTOYHbIX BOJ, WAV U3MEHEHUIO KOHLEHTPALMKN 3arpsA3HEHUIA, KOTOpble 0Ka3blBaloT He-
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6naronpusTHOe BO3[e/CTBME HA KAauyeCTBEHHble MOKA3aTe/IN OUMLLEHHbIX CTOYHbIX BOA Mepea
c6pOCOM UX B BOAOEMI.

4.5. A3pOTEHKMN.

CoBpeMEeHHbIN a3pOoTeHK NpeAcTaBnseT cobol rmbkoe, HO AOCTAaTOYHO CMOXHOE B TeX-
HOMIOMMYECKOM OTHOLLIEHUW COOPYXXeHMe. A3POTEHKN MPUMEHSIOT A1 MOTHOM WM YaCTUYHOM
OUYNCTKN KOMMYHa/bHbIX W MPOM3BOACTBEHHbIX CTOYHbIX BOJ B LUMPOKOM AMana3oHe KOHLEH-
Tpaumin 3arpsasHeHniA 1 pacxofoB CTOYHbIX BOA.

[ns obecrneyeHnss HOPMasibHOro (hYHKLMOHNPOBAHUS a3pPOTEHKOB HEOOX0AMMO, NOMUMO
CTOYHOM BOfbl, NOAaBaTb aKTUBHLIN 1N 1 K1cnopos (B BUAe 0ObIMHOrO CXaToro Bo3gyxa Wnm
060raLlEHHYH KMCTOPOAOM ra3oBYyH CMECh).

Y CnoBus MHTEHCUBHOM PaboTbl a3POTEHKOB 06ecneynBaroTCA:

v/ BENMYMHOI HarpysKu No OpraHUYecKUM 3arpsisHeEHNM Ha akTUBHBIV U,

v [0301i U BEMUYNHO UHAEKCA aKTUBHOMO UNa;

v CKOpPOCTbIO U3bATUS U OKUCNEHUS, COAEPXKALLMXCS B CTOYHONM BOfEe OpraHMYeckux 3a-
rPA3HEHWUI;

v ceAMMEHTaLMOHHOI CMOCOGHOCTHLI0 aKTUBHOIO WNa;

v/ obecneyeHneM paBHOMEPHOI aspaLueli BCero 06bema COOpYXXeHNS;

v/ COOTBETCTBMEM MapaMeTpam, Mpu KOTOPbIX MPOTeKalT 6uonornyeckme npoueccol (pH,
TemnepaTypa, Haimume opraHMYecknX 3arpsasHeHnin B He06X04AMMOM KOIMYeCTBe N GUOreH-
HbIX 3/1EMEHTOB).

A3pOTEHKN YCNOBHO MOXHO KnacCcupuumpoBath Mo Crefytowmum OCHOBHbIM NPU3HaKam
(cm. puc. 4.5).

[ ASPOTIEHKI/I ]

/ﬂo rm,qpasnmqD /l‘lo cnoco6> [I'Io Harpyske Ha\ /I'Io ymeny CTy} /I'Io KOHCprD /I'Io f ¢ ar AL N\
CKOWY  pexumy pereHepauuu aKTUBHbIA Wn: | | neHeid  ouncT- | | TUBHbIM  npu- aSpc';lrLTI/II/)I/' B T'!
OBWXEHMST  MoTo- aKTUBHOrO0 BbICOKOHArpy- Ku: OfHO-; | |3Hakam: nps- :

Ka WI0BOM cMecu: | | nna: aspoTeHku | | kaemble; ABYX- W MHOrO- | | MoyrosbHble; qlrinEhn 5o
a3pOTEHKU- C pasfenibHon | | 06bIYHbIE; HU3- | | CTyneHYaTble Kpyrnble; Kom- | [ CKOW; C MeXaHu-
BbITECHUTENN; pereHepauweil; KOHarpy»eH- 6UHMpPOBaHHbIe | | YECKOW, KOM6U-
a3pOTEHKN  CMe- a3poTEHKMU Hble. NpPOTVMBOTOY- HUPOBaHHO
cutenn; PBCX; n COBMELLEHHbIEe Hble; WaxTHbIE; | | rapoAMHaMu-
a’3poTeHKM  npo- C pereHepato- (PUNLTPOTEHKY; | | yecKOM:  MHEB-
MEXYTOHOr0  Tu- pamu. (hNOTEHKN | | MoMexaHnue-

e Ap- CKO

o p ¢ Y € 4 2 Y ¢ 4

Puc. 4.5. Knaccnmkaumsa aspoTeHKOB.
["NaBHbIM KpuUTEPMEM, 06YC/TOB/INBAIOLLNM XapaKTEPUCTUKN paboTbl adpoTeHKa, ABMSAET-
CA rnmapasnmyeckas cxema ero (PyHKUMOHUPOBAHWA. B COOTBETCTBUMN C HEKO MOXKHO Knaccugu-
LMpoBaTb a3pOTEHKN Ha: a3pPOTEHKU-BbITECHUTENN a3POTEHKN C paccpefoTOHYeHHbLIM BIYCKOM
0uMLLLaeMON BOAbI 1 COCPeAO0TOUEHHBLIM BMYCKOM aKTUBHOIO M1a a3pOTEHKN-CMECUTENN.

Ha puc. 4.6 npuBeeHbl KOHCTPYKTUBHbIE PELLIEHUS a9POTEHKOB, NOKa3bIBatoLLie OCHOB-
Hble KOHCTPYKTVBHbIE Pa3/inune MeXay 3TUMU COOPYXXEHUSMI 1 KOTOpPbIE MO3BONSIOT ONpe/e-
NATb OCHOBHbIE MYTU UX PEKOHCTPYKLIMN.




A3POTEHK-BbITECHUTENb

MpoaosbHOe CEKLMOHMPOBaHME aspoTEHKOB Mo-
MepeyHbIMM NeperopoaKamm

A3pOTEHK C pereHepauueli akTUBHOTO mna

A3pPOTEHK-CMecuTeNb

A3POTEHK C paccpefoTOUYeHHbIM BMYCKOM BOAbI.

A3pOTEHK C OAHOWIOBOW CUCTEMOW [LEHUTPU-
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Puc. 4.6. OCHOBHble CXxeMbl paboTbl a3POTEHKOB.

O6cneaoBaHve CTPOMTENbHBIX KOHCTPYKLMIA a3pOTEHKOB MW APYrMX COOPYXKEHWIA, KO-
TOpble BK/IOYEHbI B COCTaB COOPYXKEHMIA GMOMOrMYECKON OYMCTKM, UMEKOT 0CO60Ee 3HaYeHMe,
TaK KaK BCE 3TW COOPYXXEHUSI A0/MKHbI 6bITb FEPMETUYHbI U 06MaAaTh ONpeaenéHHON NPOYHO-
CTbl0. B BO3MOXXHOCTV MCMO/b30BaHUS CYLLLECTBYHOLLMX 3[AaHUIA, COOPYXXEHWIA 1 KOMMYHVKALWIA
B COOTBETCTBUW C TEXHUYECKUM 33laHNEM Ha PEKOHCTPYKLIMIO.

Mpy 06cnenoBaHNI CTPOUTENbHBIX KOHCTPYKLMIA UCMOMb3YOTCS CreuyanbHble MeTodpl
Y UIHCTPYMEHTbI ANs ONpeeNneHnst COCTOSHMS Xene306eTOHHbIX U METaNIMUYECKNX KOHCTPYKLMIA

N NX NPOYHOCTHbIX XapaKTePUCTUK.
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PacyéTtbl BbIMOMHAKTCA MO U3BECTHLIM METOAMKAM pacyéta a3poTEHKOB U KOMMYHMKa-
LM, KOTOpble NpuUBEAeHbI B yuebHUKe noa pedakumein C.B. Akosnesa 1 HO.B. BopoHosa «Bo-
[l00TBEAleHNE N 0YMNCTKA CTOYHBIX BOA» M, n3g-so0 ACB 2006 r.

PaccmatpyvBasi OCHOBHble KOHLLEMLMN PEKOHCTPYKL MW a3pOTeHKOB Hanbosee HarfsagHo
X MOXHO OTCNeAUTb Ha KNaCcCUYECKON Cxeme aspoTeHKa, KoTopas npusegeHa Ha puc. (pwc.
4.7). Ha 3toll cxeme C onpefenéHHON cTeneHbo TOYHOCTU MOXXHO ONpefennTb Hamboee BaXx-
Hble Y3/1bl U TEXHONOrMYeCKne napaMeTpbl, KOTOPbIE MOTYT NOABEPraTbCA PEKOHCTPYKLUUN U
NHTEHCM(UKaLN
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Puc. 4.7. Knaccnyeckas cxema 61M010rmMyeckoin 0UNCTKN CTOUHBIX BOZ:

1 - cToYHasa Boga nocne NepBMYHbLIX OTCTOMHUKOB; 2 - a3POTEHK; 3 - U10Bas CMeCb U3
a3pOTEHKOB; 4 - BTOPUYHbINA OTCTOMHWK; 5 - 0uuLLEeHHas BoAa; 6 - nnoBas kamepa; 7 - - LpKy-
NAUMOHHbIN aKTUBHBIN WN1; 8 - N30bITOYHBIN aKTUBHLIA UN; 9 - BO3AYX 13 BO3AYX0AYyBOK; 10 -
aspaLmoHHas cucTeMa A/ Mojaun 1 pacnpefenieHns Bo3ayxa B a9pOTEHKE.

MpaKTMYecKn BCe CUCTEMbI GMONOIMMYECKON OYUCTKM CO CBOGOAHO MNaBaoLLMM WIOM

COflep>KaTt c/efytoLLe OCHOBHbIE 3/IEMEHTbI:

v/ €MKOCTHbIE COOPY>XEHWSI, Hepa3enéHHble UK pasfeNieHHble Ha eMKOCTM (30HbI) C aspa-
Lmen n 6e3 aspaymu;
obopyaoBaHWe Ans aspaymu,;
obopyaoBaHMe and nepemewlnBaHus (obecnevyeHns NOALEPXKaHWUA Una BO B3BELLUEHHOM
COCTOAHMM B EMKOCTAX, e nojaya Bo3gyXxa UCK/HOYaeTCA U HeXenaTeNbHa);
KOMMYHUMKaUMM 1 060pyaoBaHme A5 NepeKaykn peLmpKynsaLnMOHHbIX MOTOKOB,
cuctema ACY TT1.

AN

AN

4.5.1. CoBpemeHHOe 060pya0BaHMe A1 6UONOrMYECKON OUNCT KU CTOYHBIX BOA.
A3paLMOHHbIE CUCTEMBI

BOMbLUMHCTBO COBPEMEHHBIX a3paLUMOHHbIX CUCTEM OTHOCMTCA K MenKonysblpyaTbiM. Ha
KPYMHBIX OUYUCTHBIX COOPY>KEHMSAX MeXaHWYecKue aspatopbl, Kak Npasuno, He MPUMEHSHOTCS.
A3paLOHHbIE CUCTEMbI COCTOSAT M3 BO34YXOPa3BOAsLLEN CUCTEMbl (PELUETKM) M a3paToposB.
Bo3gyxopa3sogsaias cucteMa ¢ MOMOLLbHO CreupabHbIX AeTanel KPenuTes K HULLY COOpYKe-
HMS. A3paTopbl Ha KEeBbIX N Pe3bO0BbIX COeAUHEHNSAX KPENSATCA K BO3AYyXOPa3BOAsLLe Cu-
cteme. Matepnanom 19 BO3LYXOPa3BOASALLEN CUCTEMBI 0BbIYHO CAYXXWUT NNACTUK MW HepXa-
BEHOLLLAs CTanb.

A3patopbl COCTOAT U3 MOPUCTOrO 3/1EMEHTa, Yepe3 KOTOPbIN BO3A4yX NOAAETCS B aspupy-
emyto cpegy (anddysopa) n kopnyca. Mo TNy aspaTopoB MOXHO pa3fennTb Ha Tpybuatble,
[NCKOBblE M MNacTMHYaTble, KOTOPblE, B 3aBMCUMOCTW OT Martepuana Andgy3opos, ObIBalOT C
OTKPbITbIMM NOPaMK UK € 3aKPbITbIMK Nopamu. Auddy30pbl C OTKPLITbIMK NOpaMn U3roTaBIn-
BalOT M3 KepamuKu, NaacTuka, TUTaHa u ap. matepuanos. Anddy30pbl C 3aKpbITbIMK MOpaMm
M3roTaBNMBAKOT U3 CNeLnanbHOM pesnHbl UM CUAMKOHA. Angdy30pbl C 3aKpbITbIMK Nopamu
MCNOMb3YKOTCA B CUCTEMAaX C My/bCUPYHOLLER aspaumeld. ocne npekpawieHns nojgadn Bo3ayxa
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Mopbl CKMMAKOTCA, NPENATCTBYSA NONajaHUIO UI0BON CMECU B aspaLMOHHY CUCTEMY U ee 3aco-
PEHWIO.
CoBpeMeHHble a3paLOHHbIE CUCTEMbI XapaKTepu3ytTCs:
v 3(pheKTMBHOCTbIO NepeHoca Kucnopoga (Kak mpaBuo, yKasblBaeTcs A8 CTaHAapTHbIX
ycnosuit): 18-26 %,
v noTepeii gaBneHus B andigpysopax: 0,25-0,50 m Bog, CT.;
v’ CPOKOM CNyX6bl ANG(Y30pOB 1 a3paLMOHHBIX PELLETOK: He MeHee 5 NneT;
v’ TEXHOMOTMYHOCTLH MOHTaXa U PEMOHTA.
CerogHs pblHOK npegnaraeT LUMPOKWUIA CMEeKTP Kak POCCUNCKMX, Tak U 3apy6exKHbIX
aspaymoHHbIx cuctem: OTT Systems; Flygt (Sanitar); HIM «Matdun» n Tpy6yaTble «3KomMo-
nnwvep, «3Tek» 1 ap..

Morpy>kHble MeLLanKn 1 Norpy>KHble PeLMpKyNAaLMOHHbIE HACOChI.

Morpy>kHble Mellankn npegHasHadeHbl 415 nepeMeLlnBaHns UN0BOM CMeCcK U MPUMEHS-
tOTCS B TEXHONOIMSAX BMOMOMMYECKOM OUMUCTKM CO CBOOOAHO NNaBaOLLMM UIOM.

Mo TNy MeLUasKy MOXHO pa3feninTb Ha HU3KOO60POTHbIE N BbICOKOOBOPOTHbIE.

HW3Ko060pOTHbIE MeLIanKn UMetoT AnameTp nonacter 1,2-2,5 m, 2 nan 3 nonacTu, 4a-
CTOTY BpaLleHus nponennepa 15-120 06/M1H, 3neKTpoaBmraTesi MOWHOCTLIO 1-5 KBT 1 npea-
HasHayeHbl N5 opraHun3aLmm KpyroBoro ABUKEHUS BOAbl B COOPY>KEHUSAX.

BbICOKOOBOPOTHbIE MeLlanku UMET avameTp nonacter 0,15-0,9 M, 2 nnn 3 nonactw,
4acToTy BpauleHus nponennepa Ao 1400 06/MuH, anekTpoaBuraTeslb MOWHOCTLIO 0,2-16 KBT 1
npefHasHayeHbl 47151 nepeMellnBaHmns OTAe/IbHbIX EMKOCTEN U NOKasIbHbIX 30H.

MorpyXxHble peLmpKyIALMOHHbIE HACOCHI NPefHa3HauYeHbl 419 NepeKkavykm UIoBOI CMecK
13 O[HOI TEXHONIOMMYECKOI 30HbI B APYryH0. 10 KOHCTPYKLUMM aHanoryHbl BbICOKOOOGOPOTHbLIM
MeLlasikaM, AOMNOMHUTENbHO Ha Nponessiep YCTaHaBMMBAETCA KOMbLO, ANA MOAK/HYEHUA K
HarnopHoMmy TpybonposoAy. Hacockl umetoT guametp nponennepa 0,25-0,8 M, MOLLHOCTb ABUra-
Tens 1,5-16 kBT, npoussogntensHoctb 4o 5000 m3/uac, Hanop ot 0,1 8o 2 m.

B KoMnnekT BXOAWUT, Kak NpaBwuio, BEPTUKa/lbHas CTOMKa, cnyXawas Ans nogbemMa-
onyckaHus 060pyJ0BaHuMs, a TakXKe ONopor A1 KpPeneHus MeLlasikv Uy Hacoca. BepTukanb-
Has CTONKa KPenuTcs K AHULLY aHKEPHbIMU 60/ITaMM 1 B BEPXHEN YacTU — K CTEHKe UM MOCTU-

KY.

HanmeHoBaHue
npovssoanTens

HW3K0060pOTHbIE MELLIANKM

BbICOKOOBOPOTHbIE Me-
ENNY

[ponennepHbIe Hacocbl

KSB
(CepmaHus)

ABS
(LWBeuus)
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EMU
(C'epmaHuns)

Flygt
(LLsewms)

-

Puc. 4.8. ObopyoBaHne BeAyLLMX eBPONENCKUX MPON3BOANTENEN.

B KOMNNEKT MOXET 6bITb BKIKOUEHO MEPEHOCHOE MOABLEMHOE YCTPOUCTBO (OHO Ha He-
CKO/MbKO efJMHNL, MeLIaIOK UM HACOCOB).

IMOCKO/IbKY TEXHOMOMMN TNYO60KOM OYUCTKM OT OGUMOTeHHbIX 3/IEMEHTOB BHEAPAKOTCA Ha
OTZENbHbIX OUYUCTHbLIX COOPYXKeHMsX B Poccmm nocnegHue 3-5 neT, cepuiiHoe NpPon3BOACTBO Mo-
TPY>KHbIX MELLIANIoK U NMOrPY>KHbIX NPOMeepHbIX HACOCOB B POCCUN B HACTOSLLEe Bpems OTCYT-
cTBYeET. Ha puc. 4.8 npeactaBneHo 060pyaoBaHNE BEAYLLMX EBPOMNENCKNX NPOU3BOANTENEN.

3anopHo-perynupytowasa apmaTypa.

[ns obecneyeHns ONTUMA/IbHOrO TEXHO/IOMMYECKOro peXxunmMa B cuctemax buonormye-
CKOI OUUCTKM C yAaneHneM OGMOreHHbIX 3/1EMEHTOB HeOOXOAMMO MOCTOSHHOE PerynnmpoBaHue
nofauv Bosgyxa. [na aTux Lenein npuMeHseTcs 3anopHO-perynnpyroLlas apMatypa cnegyowmx
TUNOB:

*  [INCKOBble MNOBOPOTHbIE 3aC/IOHKM (6aTTepdnsin);

*  33/BWXKW LUINGEPHOro Tuna.

Mpw BbIGOPE 3aMOPHO-PEryNPYHOLLLE apMaTypbl ClieAyeT YyUnTbIBaTb:

*  YCTONYMBOCTb K (haKTOpam BO3LAENCTBUS OKPY>KAIOLLEN cpefbl — TeMnepaType W BNaXKHOCTH
(B BONbLUMHCTBE C/ly4aeB apmartypa YCTaHaB/IMBAETCH Ha OTKPLITOM BO3fyxe, Hemnocpej-
CTBEHHO Ha COOPY>KEHUSX);

e [/19 NPUBOAA: CKOPOCTb OTKPbITUA/3aKPbITUA (4715 a3PaLMOHHbIX CUCTEM HOPMa/lbHOEe Bpems
OTKpbITUA/3aKpbITUa — 120-180 cek.);

* Ha/Mume nNpefoxpaHUTeneid AN 3almTbl 3MEKTPOHUKW, BUAMMOIO MHAMKATOpa MO3ULUW,
Ha/IMymne JaTUYNKOB MOMOXEHNS, BO3MOXHOCTb MHTerpaunn B ACY TT1.

O6pasupbl NPoAYKUMM BeAyLLMX eBPONEencKnx npoussoauteneii npeactasneHsi: WECO
Armaturen (lepmaHuns) 3a4BWKKW WwWnbepHoro tvna; Danfoss ([aHus) OUCKOBbIE NMOBOPOTHbIE
3acnoHku (Trna 6attepdnsin); EBRO Armaturen gnMCKoBble MOBOPOTHbIE 3aCNOHKM (TuUna 6aT-
Tepgnai); KSB (FepmaHns) AMCKOBbIe NOBOPOTHbIE 3aCNOHKM (Tuna 6aTTeptnsii)
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Bo3ayxo4yBKy € perynmpyemMoin nofayei Bosgyxa.

[ns HarHeTaHus BO3f4yxa B a’3pauMOHHbIe CUCTEMbl MUCMOMb3YIOTCA Crefytowmne BUAbI
0bopyfoBaHuS:

v’ BbICOKOHAMNOPHbIe BEHTUIATOPbI (MOXHO MCMNOML30BaTh MPU Hanope 40 3 M BOASHOrO
cTonba);

V' Typ60BO34YXOLYBKMU;

v’ KynauykoBble BO3AyX0AYBKM (Ha NpUHLMME BaKyyM Hacoca PyTa).

PerynvMpoBaHvue nojaynm BO3L4yXa MOXET OCYLLECTBAATLCA 3/IEKTPUYECKUM CrOCOOOM
(4acTOTHOE perynmpoBaHue) MG0 MeXaHUYECKMM CocoboMm (rnapomydTa, M3MeHeHNe reomeT-
PUYECKNX XapaKTEPUCTMK BCACbIBAIOLLLErO KOJIEKTOPA).

[ns BO34yX04YBOK 60/1bLLIOIN MPON3BOANTENLHOCTU MPUMEHAIOT MEXAHUYECKYIO CUCTEMY
perynmpoBaHus. Ha BcacbiBatoOLeM KOMMIEKTOpPE, B HEMOCPeACTBEHHOM 6/11M30CTM OT paboyero
Kosieca ycTaHaB/MBaeTCs annapar, BHYTPY KOTOPOro pasMelleHa CMCTeMa /IonaTok C U3MeHsie-
MbIM YI/IOM — CM. PUC. ...... 3aKPY4MBaHVEe BXOLALLEr0 MOTOKA, YTO M3MEHSAET KaK MpPon3BOAM-
TeNbHOCTb, Tak 1 MOTPebseMyt0 MOLLHOCTb arperara. V13rotosneHne Bo34yX04yBOK 60/bLLION
MPOV3BOAMTENbHOCTM OCYLLECTBIAETCA MOJ 3aKas3.

Mpn6opbl TEXHONOrMYECKOro KOHTPONS.

Mpr6OpbI TEXHOIOTMYECKOr0 KOHTPONA ABNAKTCA OAHUM U3 HEOOXOAMMbIX 3/IEMEHTOB B
COBPEMEHHbIX TEXHOMOTUAX 6UOMOMMYECKON OYMCTKA. OHU MPUMEHAIOTCSH Kak COBCTBEHHO A/15
KOHTPONA B pexume on-line, Tak 1 /15 aBTOMaTUYeCKOro yrpas/ieHus NnpoLeccoM.

CnekTp n3mepseMbIX napameTpoB AOCTATOUHO LUMPOK, Hanboee YacTo Ha COOPYXXEHMSX
OMONOTNYECKOW OUUCTKIN M3MepSeMbIMM NapaMeTpaMun ABAAKOTCA: PacXobl BO3AyXa U XWUAKO-
CTeil; paCTBOPEHHbIN KUCMOPOA; B3BELUEHHble BELLEeCTBa WM COfepXaHue CyXOro BeLLecTBa;
HUTPaTbl; aMMOHUIAHBINA a30T; hoctaTbl; O6LLMIA OPraHNYeCKWin yriepog.

Mpr6opbI TEXHOMOMMYECKOr0 KOHTPONSA AeNATcsa Ha N1abopaTopHble M MPOMBILLIEHHbIE,
CTauMoHapHble U NMepeHOCHbIe.

Mpwv BbIGOPE MapKu Npubopa crnefyeT yunTbIBaTh:

AvanasoH U3MepeHui;

MOrpeLLIHOCTb U3MepeHuns (Kak npasuso, B npegenax 2 %);
NMOTPeBHOCTb B peareHTax;

CPOK CNY>6bl 3aMeHsieMbIX feTanelt (MemopaHbl, AaTYUKN U T.4.);
TPYLOEMKOCTb MpoLefypbl KAIMOPOBKM 1 NEPUOANYHOCTb KalIMOPOBKY;
BO3MOXXHOCTb UHTerpauun ¢ cuctemy ACY TrT,

[J19 MPOMBbILLNIEHHbIX NMPYOOPOB:

YCTOMYMBOCTb K (PaKTOpam BO3LENCTBUS OKPYXKatOLLEen cpefbl;

TUM YCTAHOBKW (OTKPbITas EMKOCTb, HarMopHbI TPy60nNpoBoL)

Ha/Inume cUcTeMbl 0TO6Opa NPO6 1 NPOBOMOArOTOBKM, NMN60 N3MEPEHUE HEMOCPesCTBEH-
HO B Cpeje 30HA0M.

AN N N N N N N SN

CnuncokK npounssoauTeneit NprubopoB TEXHOOrMUYECKOro KOHTPONS.

Tabnuua 4.1.
HanmeHoBaHue CtpaHa Buapl BbiNycKaeMbIX NPUOOPOB TEXHONOTUYe-
CKOro KOHTPO/IS
Danfoss HaHns KNCIOPOLOMEpbI, PacX0L0Mepbl
Dr. Lange "epmaHuna aHasim3atopbl 06LLEro OpraHM4Yeckoro Yyrne-

poja, aHaIM3aTopbl aMMOHUIAHOIO a30Ta, a3o-
Ta HUTPaTOB, (hocdopa gocgaTos, aHaNU3aTo-
pbl aMMOHWMIAHOrO a30Ta, a30Ta HWUTPATOB,

(hoctopa ochartos

Endress+Hauser epMaHus KVCNOPOAOMEpbI, PACXOAOMEPbI, KOHLEHTpa-
TOMEpPbI B3BELLEHHbIX BELIECTB U CYXOro Be-
LLlecTBa B 0CafKe, KCMOPOAOMEpbI,
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SERES

®paHuma

KMCNOPOAOMEPbI, aHa/In3aToPbl aMMOHWUIAHOTO
asoTa, a30Ta HUTPaTOoB, pocdopa hocgaTos

Sigma

NpPo600TOOPHMKM

STIP Isco

["epmaHuns

aHanmsaTopbl BINK

Technoprocur

LLIseiuapwus

KVCNOPOAOMEpbI, aHanM3aTopbl 06LLEro opra-

Huyeckoro yrnepoga, aHanmsatopbl bBI1K,
NMPO600TOOPHUKN, KOHLIEHTPaTOMepbl B3Be-
LLIEHHbIX BeLLleCTB M CyXO0ro BelllecTBa B ocaj-
Ke

WTW "epmaHus KMUCNopoaoMepbl, KOHLEHTpPaTOMepbl  B3Be-
LLEHHbIX BELLECTB M CYXOro BellecTBa B ocaj-
Ke, aHanM3aTopbl aMMOHMIHOIO a30Ta, a3oTa
HUTPaTOoB, (hocdopa hocdaToB

4.5.2. OCHOBHbIE KOHUEMNLNN PEKOHCT PYKL MW a3p0OTEHKOB.

PaccMOTpUM, He YUWTbIBasd KOHKPETHblE KOHCTPYKUMM aspOTEHKOB, MO W3BECTHOA
K/TaCCUYECKOW CXeMe OYMUCTKM CTOYHbIX BOL BO3MOXKHbIE BapuaHTbl PEKOHCTPYKLUM COOPYKe-
HWIA 1 060pYyA0BaHNSA, B 3aBUCMMOCTU OT AOCTMXKEHUA HEOOXOAUMBIX NOKa3aTenel OUULLEHHON
CTOYHOI BOABI.

CeKLMOHMPOBaHWEe a3p0T eHKOB.

MprYMeHeHMe NPOLONBHOTO CEKLMOHMPOBAHUA a3POTEHKOB MOMEPEYHbIMU Neperopos-
KaMu, He JoXoAsALmMMN 6o Jo AHa (MK YepedyroWUMUCS: He OXOAAWMMM TO A0 AHa, TO A0
YPOBHS BOAbI), MO0 A0 NPOTUBOMONOXKHOMN CTeHbI (pKnc.3.8.) 3HAUNTENbHO MOBbILLAET 3PDEK-
TUBHOCTb paboTbl a3POTEHKOB, KaK MO U3bATUIO OPraHNYeCKUX COeAMHEHWI, TakK U N0 CHUXe-
HUIO COLePXXaHNs aMMOHWIMHOMO a30Ta B OYMLLEHHOM Boge (NpumMepHO Ao 3-5 mr/n).

CeKUMOHMPOoBaHMe NO3BONSET MPAKTUYECKM UCKIOUUTL NPOLObHOE MepeMeLlLnBaHme
MNOBOIN CMeCU B a3poTeHKe M obecrneumsaeT 60/1ee NOAHOE NPUOMIKEHNE TEXHOMOMMYECKOTO
peXxxmma paboTbl a3POTEHKA K PeXXUMY UAeabHOro BbITECHUTENSA U 60iee CTPOro noaaepXu-
BaTb 3aflaHHbIV PeXXNM aspauumn B npefenax Kaxkgom cekummn. Ynucno takmx cekumin npuHMMa-
eTCcs N0 peKOMeHaumsM YACTO NPaKTUYECKOro XapakTepa U NoATBEPXKAAeTCA pacyéTOM aspo-
TEHKOB-BbITECHUTENEN.

CyLLEeCTBEHHbIE OTIMUNA OT KNACCUUYECKON CXEMbl BMOTOMMYECKON OUNCTKM B a3POTEH-
Kax UMelT MoAMMMKaLMKN, KOTOpble NPUBAMKAOT paboTy aspoTeHKOB K CTafUAHOCTU 61Ooso-
rMYecKoro npouecca OYMCTKA WAN CO3L4aHUSA B HUX OAMHAKOBBLIX MO 06beMY WX MO AANHE
a3pOTEHKa YC/IOBWIA C TOYUKMN 3PEHUA HArPy3KM Ha aKTUBHBIA U1 AWM KUCNOPOAHOTO peXKnuma.

Ha puc. 4.9 npuBeféH npyvmMep PeKOHCTPYKLMM CNOCO60M MPOAOSLHOIO CEKLMOHMPO-
BaHWS a3pPOTEHKOB.
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Puc. 4.9. PeKOHCTPYKLUUSA aspoTeHKa NpPoAo/IbHbIM CEKLMOHUPOBAHUEM.
1 - cToYHasa BoAa nocne NepBMYHbLIX OTCTOMHUKOB; 2 - a3POTEHK; 3 - U10Bas CMeCb U3
a3pPOTEHKOB; 4 - BTOPUYHbI OTCTOMHUK; 5 - o4mMLLieHHas BOAa; 6 - WnoBas Kamepa; 7 - - LMpPKY-
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NAUMOHHbIV aKTUBHbIN W; 8 - N30bITOYHBIN aKTUBHbIA UN; 9 - BO3AYyX 13 BO3AYX0AYyBOK; 10 -
aspaumoHHas cucTeMa 41 Mojaun 1 pacnpegenieHns Bo3ayxa B a9pOTEHKE.

PeKOHCTPYKLIMA a3p0TEHKOB C MCNO/Ib30BaHEM NPUKPENIEHHbIX 6MOLIEHO30B.

MepcneKTUBHbLIM HamnpaB/eHNEM MOBbILEHWS [03bl Uia B aspauyvOHHOM COOPY>KEHUM
SBNSETCS UCNO/b30BaHNE HEMTPasbHbIX HOCUTENel A1 06pa3oBaHMs Ha HUX (PUKCUPOBAHHOM
MUKpohopbl. B aTOM cny4vae B a3poTeHKe NOoAAepXXuBatoTca ABa Buaa MUKPOOGUaIbHbIX Ky/lb-
Typ: CBOOGOAHO NnagatoLlas, NpeacTaBnstowas co60i aKTUBHBIA U B 0ObIMHOM €ro MOHUMaHMUM
1 NPUKPEN/IEHHas K HOCUTESHO.

B KayecTBe HOCUTeNein MUKPOMIOPb! MCMOMb3YHOTCSA Kak niasaroLme, Tak U (puKcmMpoBa-
HO YCTaHOB/IEHHble HAaCcaflKM 13 PasINUHbIX MaTePUaNoB Pas/IMYHON (HOPMbI, MO3BONSAIOLLME 3HA-
UMTENbHO YBENIMYMTbL 03y Ma B aspoTeHke. K Takum Matepuranam MOXXHO OTHECTW MiacTmacco-
BbliA LUHYP (MW BEPeBKY), YCTaHaBNMBaeMbI/i B a3pOTEHKE B BUAE CETel onpefeseHHOro niete-
HWS, CBOOGOAHO NNaBatoLLye ryoKu pasnMyHON (HopMbl C MOPUCTOCTLIO OKOM0 97% C BHYTPEHHEN
N BHELUHEN NMOBEPXHOCTbIO, CNOCOOCTBYHOLLENA MPUKPENSIEHNIO GMoMacchl. B aspaunoHHON 30He
3TOT NaBaroLmMii maTepyan (NNOTHOCTb ero 6/mM3Ka K 1) yAepXMBaeTCsi ¢ MOMOLLLIO MPOBO/OY-
HbIX CETOK, MPeA0TBpaLLatoLLIMX ero BbIHOC B OTCTOMHbIE COOPYXXEHUS. B 0TeYeCTBEHHOM NpakTu-
Ke pa3paboTaHbl ceTyaTble HacafKu U3 CUHTETUYECKMX MaTepuasioB (rpMaMn — «3KONonMeps,
«3TeK», «puH dpor», «KomnnekT-akonorns» n ap. NMomMMmo ceTyaTbiX HacaaoB MCMO/Mb3YHTCS
XECTKME NONMMePHble 6/10KM BeCcbMa 6/IM3KMe K 3arpy304HOMY mMaTepuany 6MoguabTpoB, Takoro
BMAa 3arpy304yHble MaTepuasibl BbIMyCKalTCA Ha 3aropcKoM OMbITHOM 3aBOAe MaacTMace 1 psiae
ApYrux npeanpudTuii.

Vcnonb3oBaHye NpUKPensiEHHOM G1UOMacChl B aspoTeHKax TPebyeT npoBefeHUs aKcnayata-
LMW OT/IMYAIOLLIENCA OT 3KCr/TyaTaLmm a3poTeHKOB CO CBOGOAHOMNABAOLLMM aKTVBHBIM WUIOM, MPeX-
i€ BCEro aTo 3aK/04aeTCs B TOM, YTO B CTOYHOM BOZE MPUCYTCTBYHOT BOJIOKHUCTbIE BKIKOUEHMS, HUT-
KW 11 BONOCKW, KOTOPbIE MOTYT MPUKPENIATLCS K 3arpy3Ke 1 TeM cambIM 3aKpblBaTb CBOOOHbINA Npo-
X0[l BOfbl Yepe3 3arpy304HbIii MaTepuasn. UTtobbl 06ecneunTb aPMEKTUBHYIO 3KCMTyaTaLyo Coopy-
XXEHWIA C NPUKPENNEHHON MMKPOGUaNbHON MacCoi, PeLMPKYNALMOHHBIA aKTUBHbIA WM AOMKEH
MPOWTN NPeaBapuTe/IbHYH0 OUMCTKY OT BOSIOKHUCTBIX YaCTUL, B MEIKONPO30pUaThiX PeLLéTKax, a caMma
3arpyska fo/mkHa NepuoLnNYecKI pereHeprupoBaTbCca MHTEHCUBHON NPOAYBKOI BO3LYXOM.

3HaumMTeNbHbLIN MHTEPEC NPeACTaB/IsfeT COO0M NMPOLECC OUUCTKN CTOYHBIX BOA B a3POTEHKAX C
MPUKPENIEHHBIMA MUKPOOMabHBIMU G1OLeHO3aMM 6e3 BO3BpaTa akTMBHOIO Wa. Vicnosb3oBaHue
3TOro Metoga 66110 OCyLLEeCTBEHO Kadeapoii BogooTeeaeHns MITCY B 60-bix rogax XX Beka.

Ha puc. 4.10 nokasaH npuyMep PeKOHCTPYKLMKU a3poTeHKa C UCMO/b30BaHUEM C Npu-
KpennéHHOM MUKPOOUasibHON Maccoil.
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Puc. 4.10. Cxema peKOHCTPYKLUM TPEXKOPUAOPHbIX a3p0TEHKOB C NPUKPENNIEHHO
MUKPO6KManbHOM MacCo.
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1- pereHepatop; 2 - MOrPy>Hble MIOKOCTHbIE MOAY/NMN; 3 - a3POTEHK,. 4 - (HUNbTPOCHbIE
MNacTUHbI

PEKOHCTPYKUMSA C M3MEHEHMNEM TEXHOMOMMYECKOM CXeMbl PaboTbl CTaHLUUN aspa-
L.

BonbLIOe KONNYECTBO TUMNOB M KOHCTPYKLIMI a3pOTEHKOB, a TaK)Xe pasHOobpasme TexXHO-
NOTNYECKMX CXEM OUMUCTKM CTOYUHBIX BOJ, [JaET BO3MOXKHOCTb, B 3aBUCMMOCTU OT MOCTaB/IEHHOWA
KOHEYHOI Lenn PeKOHCTPYKLUUN, U3MEHATb TEXHOMOMMYECKYH) CXEMY OUMCTKM CTOYHbIX BOA Ha
CTaHUMAX aspauum.

PEKOHCTPYKLMA TEXHONOrMYECKOA CXeMbl PaboTbl a3pPOTEHKOB [AO/MKHA HOCUTb KOM-
NNeKCHbIA xapakTep. Takum 06pa3oM, COBPEMEHHas CTaHLMS aspaumst Ao/mkHa paboTtatb He
TONIbKO MO COBPEMEHHbLIM TEXHOMOMMAM, HO U UMeTb COOTBETCTBYIOLLIEE 060pYy0BaHME U CUCTe-
My ACY TT1.

PEKOHCTPYKLMA TEXHOMOMMYECKOM CXEMbl a3pOTEHKOB 3aBMCUT OT XapaKTepa CTOYHbIX
BOA, (X039MCTBEHHO-ObITOBbIE, MPOW3BOACTBEHHbIE UM CMECH CTOYHBLIX BOJ) M CTEMEHW MX 3a-
rpPA3HEHNs OpraHMYecKUMN BelLecTBamu, B3BELLUEHHbIMM BeLLEeCTBAMU U BUOreHHbIMU 311eMEH-
Tamn u T.4.

Ha puc. 4.11. npuBeaeH oAvH M3 NPUMEPOB U3MEHEHUS TPaAULIMOHHOW TEXHOMOornye-
CKOWM CXeMbl paboTbl a3pPOTEHKOB B CXEMY UX PaboTbl COOPYXKEHMIA MO OAHOWMNOBOWA CUCTEME
LEHUTPU-HUTPUDMKALMN.
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Puc. 4.11. MNpumep PeKOHCTPYKLUUM N3MEHEHNEM TEXHOSIOMMYECKOWM CXEMbI PaboThl
Aa3POTEHKOB.

1 - cToYHasA Bofa Mocse NepBUYHbLIX OTCTOMHUKOB; 2 - a3poTeHK; 3 - UoBas CMecb U3
a3pPOTEHKOB; 4 - BTOPUYHbINA OTCTOMHUK; 5 - OuUMLLEHHaa BoAa; 6 - unoBas Kamepa; 7 - - LUPKY-
NALMNOHHBIVA aKTUBHBIA UNT; 8 - N30bITOYHBIA aKTUBHBIA WA, 9 - BO34YX M3 BO34yx0A4yBOK; 10 -
aspaunoHHaa cuctema 414 nogavn U pacnpeseneHns Bo3gyxa B adpoTeHKE.

Mpumep 1. ONbIT PEKOHCTPYKUMM a3p0TeHKOB KypbsiHOBCKON 1 JTH06epeLKoin CTaHLuii
aspauum.

MTIT1 «MocBOAOKaHaN» MCMO/b3yeT Ha MOCKOBCKMX CTaHUMAX aspauuy TEXHOIOrum
OMONOTMYECKO OUYUCTKM CO CBOOOLHO MNaBaroLMM UAOM. [pu PeKOHCTPYKLMM MOCKOBCKMX
CTaHUMI aspalmm Takxxe Obl10 BbIGpaHO Hanpas/ieHne Ha TEXHONOrK Co CBOBOAHO Mn/iaBatoLnm
NNoM. N3n0XeHHble B pas3fesie BOMPOChl OTHOCATCA K CreuudrKe aHHOr0 Hanpas/ieHus.

TeXHOMOrMYECKMn pacyeT COOPY>KEHWNIA BMONOTMYECKOW OYNUCTKM C yaaneHneM 61oreH-
HbIX 3/1EMEHTOB OCYLLIECTBNAETCA C MUCMOMb30BaHWEM MaTeMaTUYecKoin mogenn. Havbonee ns-
BeCTHas W pacnpoctpaHeHHas mogenb- ASM 3, and [aHHOW MOJenun CyLLeCTBYET HECKO/IbKO
060/104€eK - KOMMbIOTEPHbIX Nporpamm: Simba, GPS-X, STOAT u ap. OgHako, Ans HU3KOKOH-
LLEHTPUPOBaHHbIX MO OpraHMYecKMM BellecTBam CTOYHbIX BOA (BIMK5<100 mr/n) npumeHeHue
NofLo6HbIX MOZeNen He rapaHTUpyeT Tpebyemoli TOUHOCTM pacyeTa. B aTom cnyyae Heo6xoau-
MO MpoBefeHNe UCCNef0BaHNIA Ha NabopaTopPHON UM NUNOTHON YCTaHOBKE.
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Cuctembl 6MONOrMYECKOM OUNCTKM CO CBOBOAHO MnaBatoLMM WUIOM COfepXKaT crefyto-
LL{Me OCHOBHbIE 3/IEMEHTbI:
eMKOCTHbIE COOPYXXEHUS, C pa3fenieHneM Ha eMKOCTU (30HbI) C aspaumen 1 6e3 aspayuu;
obopyaoBaHMe Ans aspaumu,;
obopynoBaHve 414 nepemelunBaHuna (obecneyeHns MoAfepXaHuUs nna BO B3BELLUEHHOM
COCTOSIHMM B EMKOCTAX, e nojaya Bo3gyXxa UCKIOYaeTCA UM HeXenaTeNbHa);
v' KOMMYHUKaL1N 1 060pyA0BaHMe 415 NepPeKavykn peLMpKyIsaLMOHHBIX MOTOKOB;
v' cuctema ACY TI.

B cuctemax HUTPU-AEHUTPUGUKALMN PErYIMPOBaHMe NPOLECCOB MOXET NPOU3BOAUTLCA
Mo BPEMEHHOMY NPUHUMMY, NPOCTPAHCTBEHHOMY MPUHLMNY UK X KOMOWHaumein. Perynmnpo-
BaHWe N0 BPEMEHHOMY MPUHLMNY OCYLLECTBASETCA 3a CHET BK/IOYEHUSA-BbIKNHOYEHNA NOAauM
BO3[yXa B a3paLMOHHY0 cUCTeMy. PerynumpoBaHne MPoCTPaHCTBEHHOMY NMpUHLMNY obecrneyu-
BaeTCA 3a CYeT pasfenieHns obbema 6ropeakTopa Ha 30HbI C aspaumelt n 6e3 aspaummn. Cyule-
CTBYET TaKXe TEXHONOrMs CUMYNbTAHTHON HUTPU-AeHUTpUUKaumn. Heobxoammblii GanaHc
npouecca HUTPU-AEHUTPUDMKaLUM 0BECeUMBAETCSA B CaMUX X/10MKax aKTUBHOMO WUNa, B LiEHTpe
KOTOpbIX GaKTepUn-AeHUTPUDUKATOPLI, a Ha nepudepun 6akTepumn-HATPUPUKaTopsbl. Mpouecc
obecneunBaeTcs Npu NOAAEPXKaHUN B €MKOCTWU HU3KOW KOHLUEHTpauun kucnopoga — 0,5-0,7
mr/n.

AN

B Lenax aKOHOMWUW 3Hepro3aTpar B TEXHOMOMMU HUTPU-LEHUTPUPUKALUA NPUMEHAETCH
cucTeMa C KPYroebiM ABWXKEHWEM BOfbl, TaK Ha3blBaemasa «kapycesb». Ha puc. 4.12 n B puc.
4.13 npviBefeHbl iBe KOHPUTypaLum PEKOHCTPYKLUNN: «KapyCenb» N 2-X KOPUAOopHasa cnuctema.

B 2-X KOpuAopHOI cucTeMe NoALepXKaHne nia BO B3BELLEHHOM COCTOSHUM B Heaspupy-
eMOi1 30He 06ecrneynBaeTCs 3a CHET MeLaIOK, YCTaHaB/IMBaeMbIX, KakK Npasusio, y CTeHbl KOpK-
fopa — cm. puc. 4.12. B «kapycenu» puc. 4.13 nopnepxaHve nna Bo B3BeLUEHHOM COCTOAHUU
TaKxe obecrneynBaeTcs Mellasikamu. Melankn ycTaHaBNMBalOTCA HEMOCPeLCTBEHHO B KPYro-
BOI NOTOK W 3aKPenstoTCA K MOCTaM, KOTOpble YCTaHaBNMBAKOTCS MOMNepeK NoOTOKa.
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Puc. 4.12. IByxKOpunaopHasa cucTema HUTPU-AeHUTPUDUKaLUN.
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Puc. 4.13. KapycenbHasa cucteMa HUTpU-4eHUTPUPUKaumn.

HUTRHd MERTOR

ke o

3 npvmMepa BUAHO, YTO NMPUMEHEHME CUCTEM C KPYrOBbIM ABVKEHMEM MOTOKA («Kapy-
CeNlb») 06ecneyrBaeT IKOHOMUIO 3M1IEKTPO3HEPrn NpuMepHo 3 pasa. HefocTaTKoOM «Kapycenmns
AB/NAETCA TO, YTO B C/lyyae BbIX0Aa U3 CTPOSA MeLIa/IoK MPOUCXOAUT 3anieraHue una. Ecnm Heob-
XOAMMYIO CKOPOCTb MOTOKA B Kapycenu He YAaeTcA BOCCTAHOBUTbL B TEYEHNE HECKO/IbKMNX CYTOK,
TO CIEXaBLUMIACA Ha AHE WU MOTOM CMIOXHO NOAHATb. [poMCXo4MT 3arH1BaHue Una v BCn/biTue
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ero B BMAE KPYMHbIX KOHIIOMepaToB. [po6eMy MOXXHO pellnTb 3a CHET Pe3epBHbIX MeLLasok,
KOTOpble MOTYT 6bITb YCTAHOB/IEHbI HA AONOMHUTENIBHOM MOCTY, MO0 HaXOAMTLCS Ha CKNnaje B
«ropsiyeM pesepBe.

CucTembl getoctatanmm 06s3aTelbHO BK/IKOYatOT B cebs aHaspobHYH0 30HY, rae npouc-
XOAWT BbleNeHne coefuHeHnn octopa B pacTBop. Kak npasmio, 06beM aHaspo6HOW 30HbI
paccumTbiBaeTCs Ha 1-2 Yaca npebbiBaHNs NNOBOI CMECH.

Mof6op TEXHONOrMYECKOro 060pyA0BaHNSA NMPOU3BOANTCS, KakK NPaBuIo, Ha KOHKYPCHOM
OCHoBe. [MoTeHUMa/IbHOMY MNOCTaBLLMKY O0OPYAOBaHUA (OPMYMPYIOTCA COOTBETCTBYHOLLME
TpeboBaHus.

OCHOBHble TpeboBaHWA A1 a3paLMOHHbIX CUCTEM 3aK/THOYAIOTCS B CMELYIOLLEM:
obecreyeHne NOTPEOGHOCTU B KUCNopoe (ANS CTaHAAPTHBIX AN peasibHbIX YCNOBUNA);
B peXkvMe paboTbl (MOCTOSHHAS UM NYNbCUPYHOLLas aspaums);
B MapameTpax COOPY>eHWIA (C NPUIOXKEHNEM CXEM N YePTEXEN);
B Tpe60oBaHUAX K 3P(EKTUBHOCTY NepeHoca KUCN0posa,
B TPe6OBaHMAX K MOTEPAM [AaBNEHWUA W [JO/ITOBEYHOCTU CUCTEMDI.
NS MeEXaHNYecKoro 060pya0BaHuns:
napameTpbl COOPYXXeHWI (C NPUNOXKEHNEM YEPTEXEN NN CXEM);
TpeboBaHMs K CKOPOCTU MOTOKA (4/15 30H C KPYroBbIM ABMXKEHVEM BObl TpebyeMast CKo-
pOCTb MOTOKA, KakK npasuno, 0,25-0,3 M/c, 4To JOMKHO 06ecrneyunBaTbCa U NPU BKIKOYEH-
HOW aspaumn);
v/ TpeboBaHUA N0 HAEXXHOCTU M IHEPrOCOEPEXXEHUIO.

O6beM CTPOUTENIbHO-MOHTaXHbIX PaboT 3aBUCUT OT COCTOSIHWUS COOPY>KEHWI U OT Bbl-

OpaHHOI TEXHONOrMYeCKON cxeMbl. CoCTaB paboT MPUMEPHO ClIeAYHOLLMIA:

[AEMOHTaX CTapol CUCTEMbI aspauuu;

[EMOHTaX (hparMeHTOB Meperopook;

caHaums 6eToHa;

MOHT&X Hanpas/IAOLLMX Neperopojok;

MOHTaX MOCTVKOB /151 YCTAHOBKM MeLLasoK;

MOHTaX a3paLMOHHON CUCTEMbI

MOHTaXX MeXaH14ecKoro obopyzfosaHuns (MeLlanku. Hacochl)

MOHTaX cuctembl ACY TT1

[ns cuctem ¢ KpyroBbIM ABVXXEHNEM BO[bl — «KapyCe/lb» 3HAYMTENbHbIA 06beM paboT
MO PEKOHCTPYKLMWN CBA3aH CO CTPOUTE/NIbCTBOM Hanpas/sloLWwmMx neperopogok. Hanpasnstowme
MeperopoAKy BbIMOMHAKTCA, Kak MpaBuio, U3 MOHO/IMTHOIO >kene3o6eToHa. MoCTuku Anis
YCTaHOBKM MeLLIa/I0K BbINOMHAKOTCA U3 CTa/IN.
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Mpumep 2. PEKOHCTPYKLUMN a3pOTEHKOB AeT CKOro 030POBUTe/IbHOI0 KOMMJeKca.

[N OUNCTKM CTOYHbLIX BOJ, ETCKOro 0340POBUTENbHOrO KOMMeKca Obiin UCMosb30Ba-
Hbl @3POTEHKM-OTCTONHMKK, paboTatoLLme B peXXMMe NOSIHOMO OKUC/IEHUS, MPONYCKHOW Cnocob-
HoCTbio 100 M%/cyT. MpuMeHeHMe pexxuma NpoA/eHHOl aspaLun ANs OYUCTKM CTOYHBIX BOJ
03[J0POBUTENbHBIX KOMIMJ/IEKCOB, 6€3 NeCKO/I0BOK ¥ MePBUYHOr0 OTCTanBaHus, 00YyC/IOB/IEHO He-
3HaYMTeNbHbIM NPUPOCTOM aKTUBHOIO W/a Y BbICOKOW CTENEHbIO ero MuHepanmsauun, npocTo-
TOI 3KcnyaTauum, YCTOMUMBOCTLIO PaboThbl B peXKnMax HepaBHOMEPHOMO NOCTYM/IEHUS pacXo-
[la CTOYHbIX BOA, WX ero nepepbIiBax.

3TN COOPYXKEHWNA MOTYT 3KCMYyaTMPOBATLCA C yAaNeHneM U30bITOYHOr0 aKTUBHOIO 1na
nnn 6e3 ero yganeHuns. B nocnegHem cnyyae - U30bITOUHBIA aKTUBHbIA U BbIHOCUTCA U3 BTO-
PUYHOIO OTCTOMHMKA C OYMLLEHHON CTOYHON BOAOW, UTO 3HAYUTENIbHO CHMXKAET KayecTBO
OUYMCTKN CTOYHOM BOflbl, @ BbIHOC B3BELLUEHHbIX BELLECTB MOXET gocturatb 100-120 mr/n.

[ns nonyyeHns 60nee BLICOKOW CTENEHN OYUCTKI CleayeT YAansTh U30bITOUHbINA aKTUB-
HbIA U U3 CUCTEMbI, TEM B0/Mee YTO HU3KMIA ero NPUPOCT MO3BOMSET MPOU3BOAUTL 3TY Onepa-
LU0 Yepes3 3HaUNTeNbHbIE MPOMEXYTKM BPEMEHN. DPPEKT OUUCTKM CTOUHBIX BOJ B a3pOTEHKAX
coctasnseT 85-98% no BIK g 1 90-98% no B3BeLLEHHbIM BELLECTBAM.



64

B pe3ynbTare npoBeféHHOr0 06¢cnefoBaHNA paboThbl ObI10 YCTAHOB/IEHO, YTO 0340POBU-
TeNbHbIA KOMNAEKC PYHKLMOHUPOBA B TEN/bIA NEPUOL BPEMEHM B MEPUOA C Masi MO CEHTABPb
BK/IIOYMTESILHO, NMO3TOMY OYMCTHbIE COOPY)XKEHUSA ObINIM NOCTPOEHbI HA MOBEPXHOCTU 3eMn 6e3
yTenneHus TennosawMTHbIM MaTepraiom.

MprYMeHeHHas YCTaHOBKa OWMOMOTMYECKON OYMCTKM, adPOTEHK-OTCTOMHMK 3aBOLCKOM
rOTOBHOCTM pa3paboTaHa MpMOin «BMOKOMNAKT» M MO KOHCTPYKTUBHbLIM OCOGEHHOCTAM MpakK-
TUYECKN He 0T/inyaeTca oT yctaHoBOK BMO-100, 0OCHOBHOE OT/IMUME 3aK/OYaeTCa B TOM, UTO
OMOMOTMYECKN OYMLLEHHAA CTOYHaA BOAA NPOXOAMT Yepe3 TOHKOC/OMHbIA MOAYNb, CMOHTUPO-
BaHHbI/ Ha CTEHKE pa3fenstoLwmii a3poTeHK OT OTCTOMHMKA

[Mony4yeHHble CaHNTaPHO-XMMUYECKIME MOKa3aTeIn CBUAETENbCTBOBA/IM, YTO CTOYHAA BO-
[la UMeeT 60/bLLIOe COAepXKaHMe B3BELLEHHbIX BELLEeCTB U, COOTBETCTBEHHO, BbiCOKoe BIKs (B
CpeAHeM 3TN 3HaYeHUs paBHbl COOTBETCTBEHHO 337,6 Mr/n 1 285 mr/n). OTCyTCTBME MECKO/I0B-
KN 1 NepBMYHOIO OTCTOMHMKA HE AaBasio BO3MOXHOCTb CHM3UTb B MOCTYMAKOLLEN Ha OYMUCTKY
CTOYHOW BOAE KOHLEHTpaumio B3BELUEHHbIX BELLECTB, YTO CYLLECTBEHHbIM 06pa30M CKasblBa-
NOCb Ha 06Lel APPEKTUBHOCTM PaboTbl COOPYIKEHUI.

Harpyska no BI'Ks B cpegHem coctasuna 203 r/M3cyT.

Harpyska no blNKsHa 1r akTMBHOr0 uUna B CyTKM COCTaBuna:

npu a=0,9 r/n

_ 24(L,, —L,,) _ 24(285-438)
a(l-9S)t 0,9(1-0,33)48

= 200mMrBrK /reyT.

[ns TOro 4tobbl OUMCTHbIE COOPYXKEHUS paboTasim CTabunbHO [03a aKTUBHOrO Wna
[0/KHa 6bITb: Mpn Q = 35 M/cyT He MeHee 1 r/n; npn Q = 50 m¥/cyT - 2-3 r/n.

Ha ocHoBaHWMK aHanmn3a paboTbl OUUCTHBIX COOPYXXEHUI MOXHO CAeNaThb BbIBOL, YTO A/1S
NoNyYeHNs CTabubHbIX U KayeCTBEHHbIX MOKa3aTeneli OUUCTKM CTOYHBbIX BOL HeobX04MMO
NPOBECTU MOAEPHM3ALMIO OUUCTHBIX COOPYXKEHWIA N YCTPaHEHNE TEXHOMOMMYECKNX U KOHCTPYK-
TUBHbIX HEJOCTATKOB.

[ns BbINONHEHUA paboT N0 PEKOHCTPYKLUUN HEO6XOAUMO BbINOMHUTL CNefytoLine Mepo-
NpUATUSA:

v AN 3aflepXXaHnst rpybbIX MpvMecerd M necka Heo6XxoauMOo YCTaHOBUTb Nepef
a3pPOTEHKOM PELLETKU M MECKOOBKY;
v AN19 MHTEHCUMKaLUM NPOLLECCOB BMONOrMUYECKOA OUUCTKN U YBEIMYEHUSA MUK-

pO6VI8J'IbHOVI MacCCbl B a3pOTEHKax cneayeTt yCTaHOBUTb 6noKu MHEPTHOI0 HOCUTENA oromac-
Cbl;

v CMO/b30BaTb MMEILLME EMKOCTY adpPOTEHKA-OTCTOWMHMKA ANs OpraHu3aummn pa-
60Tl COOPYKEHNSI B f1BE CTYMEHN OUNCTKU;

v YCOBEpPLUEHCTBOBATb CUCTEMY 3PN THOI NepeKauky akTUBHOTO UNa;

v 3aMEHUTb CYLLIECTBYIOLLIME HACOCKI MOAAYM CTOUHON BO/bI HA OUMCTKY Ha HACOCH
MaJs10li NPOVN3BOAUTENBHOCTH 1 3KCN/yaTMPOBaTh MX B aBTOMATMUYECKOM PEXIME;

v Ans o6ecreyeHns npouecca CMeLLEHUs 3MEHUTL MeCTOo BBOfa TPy6onpoBoja C

pacTsopa runoxsaopuTa

Ha ocHoBaHMM BbIBOAOB MO 06C/EA0BaHMIO OUUCTHBIX COOPYXKEHWI Obl pa3paboTaHsbl
peKoMeHAaUMn PeKOHCTPYKL MU a3pOTEHKOB OTCTOMHMKOB C YYETOM Ce30HHOW paboTbl 0340p0-
BUTENbHOrO flareps.

TexHonornyeckas cxema PeKOHCTPYKLMM a3pOTEHKOB-OTCTOMHMKOB cucTteMbl KY-100
npueeaeHbl Ha puc. 4.14.
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Puc. 4.14. PeKOHCTPYKLMS a3POTEHKOB-O0TCTONHMUKOB 0340POBUTE/NBLHOIO LEHTPA.

1 - HacoCHO-BO34yX0AYBHasA CTaHUWSA; 2 — MECKONOBKU; 3 — UHEPTHbINA HOCUTENb MUK-
pobuanbHON Macchl; 4 — rnepeasi CTyneHb aspoTeHKa; 5 - BTOPUYHBIA OTCTOMHUK; 6 — BTOpas
CTYNEeHb a3pPOTEHKA; 7 — TPETUYUHbIA OTCTOMHUK; 8 — CMecuTenb; 9 — xnopaTtopHas; 10 — Bo3ay-
XOMpPOBOL.

Mpumep 2. PEKOHCTPYKUMM OUYUCTHBIX COOPY>KEHUN MEAMLMHCKOro peabunuTaumoH-
HOro LeHTpa W >KWU1oro nocenka.

KaHanun3aunoHHbIe OUYMNCTHbIE COOPYXXEHUSA MpeAHa3HayYeHbl AN NOMHOM 6MON0rMYecKoin
OUMCTKM XO3AACTBEHHO-ObITOBLIX CTOYHbIX BOJ B KONunyecTse 445 M3/cyT:

B cocTaB KOMM/ieKca OUYNUCTHBIX COOPYXKEHUIN BXOAAT: 3[aHNe HaCOCHO-KOMMPECCOPHOIA
COBMELLEHHOW C X/10paTOpHOM, paboTaroLlel Ha X/IOPHOA M3BECTU; NMPUEMHbLIA KONodel,; ABa
a3pOTEHKa-OTCTOMHWNKA; KOHTaKTHbIV pe3epByap; U10Bble NIOLWAAKN; NPYLAbl (hUNbTPaLuK.

CTouHas Bofa Mo caMOTEYHOMY KOJIIEKTOPY Yepe3 pelléTky-apobunky (mapku PA-200)
noctynana B NMPUEMHbIN pe3epByap HACOCHOM CTaHLMK. 3 NpMEMHOro pesepsyapa CTOYHAs BO-
fa 3abupanacb Hacocamu, PacrosfioXKEHHbIMW B 3ar/y6/1eHHOM 4YacTW MOMELLEHNS HaCOCHO-
KOMMPECCOPHOIA, M NO HaNnopHOMY BOZLOBOAY MepekaymBaiach B NMPUEMHYIO Kamepy aspOTeHKOB
1 fanee no pacnpesennTenbHbIM I0TKaM nonajana B 30HY aspalmn a3poTeHKOB.

O6oratleHmne XMAKOCTY KUCOPOAOM 0becneynBasioc Mojayein CKatoro Bosgyxa yepes
AblpyaTble TPyObl, YIOXEHHbIe MO AHY adpauMOHHbLIX OTAENEHWUA adpOTEHKOB, a PeLMpKyIaLms
aKTUBHOIO W/1a 13 BTOPUYHBIX OTCTOMHMKOB OCYLLECTBAANOCH NPW NOMOLM 3pangToB. Ans noga-
Yn BO3LyXa B a3POTEHKU ObIIN YCTaHOB/IEHbI POTaLMOHHbIE BO34YXOAYBKW, PacrnofioXeHHble B
OZHOM 3JaHWN C HACOCHOW CTaHLei.

Mocne 04YMCTKM CTOYHAsA BoAa cobumpanach I0TKaMu B 06LLYHO KaMepy, YCTaHOB/IEHHbIMY
BO BTOPMYHbIX OTCTOWHUKAxX, U NOCTYNasa B KOHTaKTHbIA pe3epByap, rae cMelLnBaiach ¢ pac-
TBOPOM X/IOPHOM M3BECTU WM HaMpas/isfack Mo camoTe4yHOMY TPybonpoBogy Ha (PUbLTPYOLLMe
npyabl. V30bITOUYHBIA aKTUBHBIA WM U3 OTCTOMHbLIX 30H a3POTEHKOB MOA TMAPOCTaTUYECKMM
[aBneHVeM yaansncs Ha unosble naowagku (cm. puc 4.15).
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Puc. 4.15. TexHoNnorn4yecKasi CxeMa 04YMCTKM CTOUHbIX BOJ MEAULIMHCKOIO peabu-
JINTALMOHHOIO LieHTPa 1 XXNI0ro nocésika 940 PeKOHCTPYKLNN).
1 - NnpnémHas Kamepa; 2 — TaHreHuMaibHble MeCKONOBKM; 3- a3POTEHK; 4 — OTCTOMHUK; 5
— KOHTaKTHbI pe3epByap; 6 — npyabl (unbTpauun; 7 — NPpon3BOACTBEHHOE 3faHue (HacoCHO-
BO34yX0AYyBHas CTaHLMS.

Mo NPUHATON TEXHONOrMYECKON CXEME OYUCTHbIE COOPYXKEHUS paboTanv HeYA0B/ETBO-
PUTENbHO M He 06ecneynBan YCTaHOB/IEHHbIX Ha TOT Nepuoj BPeMeHN HOPMAaTMBHbIX MOKa3a-
Tenel B OYMLLEHHbIX CTOYHBIX BOAaX. /15 CHUXKEHMS KOHLEHTpaLmn necka, KOTopbIiA nonagan B
a3poTeHK, Oblna ycTaHOB/IEHA NPUEMHas Kamepa W [iBe NMeCKO/IOBKW TaHreHLMalbHOro Tuna.

VicxofHble faHHbIe.

Pa3paboTka paboyero npoekTa PeKOHCTPYKLUNM KaHAIM3AUMOHHbBIX OYMCTHBIX COOpYXe-
HWUIN MeAULMHCKOrO peabunMTauyMoHHOrO LIEHTPa 1 XXII0ro nocénka 6blia npoBefeHa Ha OCHO-
BaHWM TEXHMYECKOro 3afaHus. B cOOTBETCTBUY C 3afaHMEM MpefyCMOTPEHO COXpPaHeHWe ABYX
TEXHONOMMYECKNX JIMHUIA OYMCTKM CTOUHBIX BOJ, B CYLLECTBYHOLEM 06bEME eMKOCTEN Npou3Bo-
avtensHocTblo 200 M3/cyT Kaxaas.

Cucrema BOJOOTBEAEHMS N OYUCTKM CTOYHBIX BOA AO/MHKHA 0becneynBath TpeboBaHUSA K
KayecTBy cbpoca CTOYHbIX BOZ B OTKPbITble BOAOEMbI B COOTBETCTBUM cO CaHluH Ne 4630-
2000 Npu MakcUManbHOM Npon3soauTensHOCTY 400 M3/cyT.

TexHonormyeckas Cxema OYMCTKN CTOYHbIX BOZ PEKOHCTPYKLUMUN OYUCTHBLIX COOpY>Ke-
HUIA. X035NCTBEHHO-ObITOBbIE CTOYHbIE BOAbLI OT XW/bIX U CNYXEOHbIX 34aHUA MeAULMHCKOrO
peabuMTaLMOHHOrO LeHTpa Mo CamMOTEYHOMY KOJIIEKTOPY MOCTYMakT B NMPUEMHYIO Kamepy
HaCOCHOM CTaHLMN OYMCTHbLIX COOPYXXEHWIA. ocne 3agepxaHna rpyobiX Npumeceil B peLléTke-
Apobusike 3abMparoTcs HacocaMu 1 Mo HanopHOMY BOAOBOAY MOAAKTCA B TAHTEHUMa/bHbIE Mec-
KOMOBKM, YCTAHOB/IEHHbIX BMECTO HeYAOB/ETBOPUTE/IbHO PaboTaloLWMX aspupyeMbiX Meckoso-
BOK. [loc/e NeckonoBOK CTOYHbIE BOAbI MO CAMOTEYHOMY KOJIJIEKTOPY MOCTYNatoT B 6/10KN TNy-
OOKOW 6MONOrMYEecKo OUMCTKN. B KauecTBe COOPYXKEHMI FNYyO6OKON OUMCTKM UCMOMb3YHTCA
PEKOHCTPYMPOBaHHbIE EMKOCTM a3pOTEHKOB-0TCTOMHMKOB puC. 4.16.

CoopyXeHust Tly60KON OGMONMOrMYECKON OUYUCTKM NpeayCMaTpuBatoTCA A1 OYUCTKU
CTOYHbIX BOJ, OT 6MOreHHbIX 3neMeHTOB (a30T U ochop). OcyLlecTBNEHNe TaKOro npotecca
TpebyeT crnefytowmnx TEXHOMNOMMYECKNX NapaMeTpoB:

v/ peuuks Bo3BPaTHOrO aKTUBHOMO nna — 75-100%;
v’ CpefHss KOHLEHTpaLUms nna B adpoTeHKax (403a Ha BOAOC/IMBE B KOHLIE YETBEPTOr0 KO-

pugopa) — 2,5 r/n;
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v’ CpefHss KOHLEHTpaLMs BO3BPAaTHOMO 1a, MOCTYNAatoLLEro B NePBbIi KOPUAOP a3pOTEH-

KoB—5,5-6r/n;

KONIMYECTBO M36bITOYHOr0 akTUBHOIO una — 40 mr/n;

npy NoaLepXXaHnn Bbille 0603HaYeHHbIX NapamMeTPOB «BO3PACT» aKTUBHOIO una 20-25

CYTOK, TO €CTb ONTUMa/IbHBIV 4715 HEO6XO4UMOr0 KOMIMYECTBa Ae HUTPUDMLMPYIOLLE

MaccCbl MUKPOOPraH13moB,

v’ KOHLEHTpaLus paCTBOPEHHOI0 KNCNOPOAa B AEHUTPUGMKALMOHHLIX KOpUaopax (30Hax)
He 6onee — 1.0 mr/n;

v’ KOHLEHTpaLwus pacTBOPEHHOIO KMCNOPOAa B KOHLIE HATPUDMKALMOHHBLIX KOPUAOPOB He
6onee 4.0 mr/n.

AN

TR
[T

Puc. 4.16. TexHOMornyeckasa cxema peKOHCTPYKLNM OUMUCTHbBIX COOPYXXEHWNIA Mean-
LIMHCKOr0 peabnnnTaLMOHHOIO LeHTPa U >XU/I0ro rnocénka.

Pa3paboTaHHast TEXHOMIOrMYEeCKas CXemMa OUMCTKM CTOYHbLIX BOL MEeAMLIMHCKOro peabunu-
TaLMOHHOIO LieHTPa M XXMI0ro Nocésnika npeLycmMaTpyBaeT NPakTUYeCKM TO XKe camoe, HO /15 3TO-
ro CyLLECTBYHOLLME a3POTEHKN-OTCTOMHMKIN Pa3bmBatOTCA NeperopofkaMmn Ha onpefenéHHble 30-
Hbl, MEHAETCA aspalMoHHas CUCTeMa, KOMNPECCopbl, TPY60NPOBOAb! BOAbI U aKTUBHOIO WUNa U Ap.

EMKOCTb CyLLIECTBYIOLLIEr0 a3pOTEHKA-0TCTOWHMKA AENNUTCS NPOAONbHO NeperopoKoit
Ha [Be 4acTu, B KOTOPbIX MOMepevyHbIMU NeperopofkKaMmn BbIAeNATCA Cnefytowmne 30Hbl: ae-
HUTpUMKaLmMm 1 CTyneHn, HUTPUMUKALMOHHASA 30Ha, BTOpas 30Ha LEHUTPUMUKALMKN, HUTPU-
(hmKaTop-NoCT3a3PaTop, BTOPUYHBIA OTCTOMHMK, 610K rny6oKon BMONOrMYeCKO OUNCTKN.

[anee ounLieHHas CTOYHas Boda MoABepraeTca OTCTavBaHWIO BO BTOPUYHOM OTCTONHM-
Ke), Bpemsl OTCTamBaHusA COCTaBNseT He MeHee 2,5-3 4acoB).

OcBeTNnéHHasA BoAa CO6MpaeTcs /IOTKaMM U MOCTYMNaeT Ha OKOHYATEe/IbHYH OYUCTKY B
BMOpeaKTop LOOUNCTKM.

[NA CHYKEHUA OCTaTOYHOW KOHLEHTpaLMm 3arpsasHeHnin peKoMeHAYeTCs MCMonb30BaTh
OMONOTNYECKNIA METOA, COBMELLEHHbIN Ha NocnefgHei CTyMeHU ¢ (unbTpaumein Yepes cneuu-
aNbHbIV PUBTPYIOLLMIA MaTepran, NOKPbITbIA UIMMOOUIN30BAHHLIMU OpPraHU3Mamm.

OuuLLEHHas 1 OCBETNIEHHAA CTOYHasA BOAa M3 aspOTEHKA-OTCTOMHMKA Ha [Ae3UHGEKLMIO
Ha Y®-ycTaHoBKe (MpMbl «/TUT» BOAA U COpacbIBAETCS B CYLLECTBYHOLME PUALTPYIOLLME NpY-

abl.
MprMep 3. PEKOHCTPYKLMUM OUMCT HbIX COOPYXKEHWIA >KMMOr0 NOCENKa.

OumnCTHbIE COOPYXXEHMS BbINM MOCTPOEHbI MO MPOEKTY BBEAEHbI B 3KCMyaTauumto B 1964
r. B coctaB coopy»xeHuii 6GU0N0rMYecKoii OUMCTKIN BXOAAT fBe CeKuum 6MothnIbTPOB C rpaBuid-
HOW 3arpy3koil C npeaBapuTe/ibHbIM OTCTaMBaHWEM B [BYX [ABYXbAPYCHbIX OTCTOMHMKax D=8
M W YnaB/MBaHWeM OUOMNIEHKN BO BTOPWUYHbLIX OTCTOWHUKaxX. [N15 BblAeNeHNs necka nocTpoe-
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Hbl 2 TaHreHuManbHble NeckonoBkn D=800 MM, KOTOpble B MPOLECcce 3KCnayaTauny 3aMeHeHbl
Ha TaHreHuUuanbHble.

[e3nH(eKLmMa CTOUHbIX BOJ, OCYLLECTB/IAETCA X/IOPHOW M3BECTbI0. KOHTAaKTHbIN pe3epBy-
ap OTCYTCTBYET.

[0 pPeKOHCTPYKUNN Ha OYMCTHbIE COOPYXKeHUA nocTynano 500 M3/0yT CTOYHbIX BoA. o
3alaHnIo 3akasumka 415 yBeIMYeHNUs NPONYyCKHOWM CNOCOOHOCTM OUMUCTHBIX COOPYXXeHUi o 700
M>/CYT 1 YNyuULLEHUS KauyeCTBEHHbIX MOKa3aTeneil ounLLeHHO BOAbl Gbln pa3paboTaH MPOeKT
PEKOHCTPYKLMN AENCTBYIOLLMX OUUCTHBIX COOPYXKEHUIA XKNIOrO NOCENKa.

B npoekTe npuHATa nosHas 6MONOrMYeckas O4YMCTKa C UCMO/b30BaHUMEM a3pOTEHKOB-
BbITECHUTENEN N AOOYMNCTKA OUMLLEHHOW CTOYHON BOAbl B Kackafe aspupyembiX U Heaspupye-
MbIX 610N0rMYeCcKNX Npyaax.

[e3nHpeKumna OUMLLEHHOrO CTOKa NpefycMaTpuBaeTCca Y/bTpanoneToBbIMU NyYaMun B
yctaHoBke 013-3I1-PKC.

B cOOTBETCTBUM C NPOEKTOM K3 COCTaBa AENCTBYIOLUMX OYUCTHLIX COOPY>KEHWI B
HacTosLLee BPeMS MCMOMb3YHOTCA: MPUEMHaA Kamepa C MecKoNOBKaMu; 6UopunbTPbl;  ABYXb-
SPYCHble OTCTOVHWUKW; BTOPUYHBIE OTCTOMHWKI; 34aHNe nabopaTtopum, ObITOBLIX NOMELLEHNI U
X/IOPaTOPHOIA; NeckoBble niowaaku (puc. 4.17).

Puc. 4.17. TexHonorn4yeckas cxema O4YMUCTKU CTOYHbIX BOA 10 PEKOHCTPYKLUUN.

1 — npnémHaa Kamepa; 2 — TaHreHuunanbHble NEecKONoBKN; 3 — AennTenbHas vawa; 4 —
MepBUYHble ABYXbAPYCHbIE OTCTOMHUKK; 5 — NecKoBble MOWaAKN; 6 — HaCOCHasa CTaHLuMa ape-
HaXKHbIX BOA; 7 — WUN0Bble NNOWAAKN; 8 — aAMUHUCTPATUBHOE 3[aHue; 9 — pacnpeaenuTesibHas
yalla 6/10Ka coopy>KeHuiA; 10 — aspoTeHKM; 11 — BTOPUYHbIE OTCTOMHUKK; 12 — a3pobHble CTa-
ounmnzatopsl; 13 — 6MOGUNLTPLI; 14 — BTOPUYHbIE OTCTOMHUKK; 15 — KOMMPEecCcopHas CTaHUus;
16 — HacocHas fpeHaxHbIN Bof,; 17 — XnopaTopHas.

PEKOHCTPYKLMUS OUMCTHBIX COOPY)XEHUIA MpeaycMaTpUBaeT U3MEHeHWe TeXHOMornye-
CKOIi CXeMbl OUMCTKM CTOUYHbIX BOJ,.

B KauecTBe COOPYXKEHWI GUONOTMUECKO OUMCTKM NOCTPOEHbI [1Ba YEThIPEXKOPUAOPHBIX
a9POTEHKa-BbITECHWUTENS. B npoLiecce CTPOUTENbCTBA TEXHOMOMMYECKash CxeMa paboTbl COOpYy-
YXEHUIT BUONOrMYECcKOl OUMCTKU Bbila YacTUYHA M3MeHeHa. B pe3ynbTaTe U3MeHeHMs TeEXHOMO-
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rMYecKor CXembl paboTbl COOPYXKEHMIN BUONOTMYECKO OUMCTKI MPeAnonaranoch, YTo aspoTeH-
K1 6yayT (OYHKUMOHMPOBATb MO MPUHLMMY MOSIHOIO BbITECHEHWUA 6e3 pereHepalMn akTMBHOIO
nna npu fo3e aktmsHoro nna 3,5 r/n. OfHaKo, HEBbICOKAs 3arpsA3HEHHOCTb CTOYHOMW BOfbI, NO-
CTynatoLeli Ha OYNCTHbIE COOPYXXeHUS (3HaYeHUst BIMKpon OUYMLLEHHOW CTOYHOW BOAbI COCTaB-
naet nopagka 70-150 mr/n, no B3BewleHHbIM Bewectsam 100-180 mr/n) He MO3BONSET NONYYUTH
TaKyl BbICOKYIO 103y aKTMBHOIO Wna, Npy 3TOM BEIMYMHA UNOBOTO MHAEKCA B CpefHEM OXnaa-
eTcs He meHee 150-200 mr/r.

[ns 3aBepLUeHNs PEKOHCTPYKLMUM HEOOXO0AMMO 6b110 JOCTPOUTL: a3POTEHKM; BTOPUYHbIE
OTCTOMHWKMW; MUHEPaNN3aTopbl; BMONOrnyeckme Npyadbl; WAOBble NAOWALKW; BO3LYXOAYBHYHO
CTaHUMIO; HACOCHYIO CTaHUMIO [PEeHaXHbIX BOA C Pe3epBYapoM; CTaHUMIO 00e33apaXmBaHus;
HaropHble N caMOTEYHble TPYOONPOBOAb!.

PacyeT a3pOTEHKOB BK/IHOYaeT OnpefesieHne BMECTUMOCTU M rabapuToB COOPYXEHUS,
o6bema TpebyeMoro Bo3ayxa 1 1o3bl aKkTUBHOIO U/1a.

[lo3a una npu pacyeTe aspoOTEHKOB-BbITECHUTENEN NPU paboTe COopyKeHust 6e3 pereHe-
pauuv NpUHMMaeTcs paBHoi 3-5 r/n.

Mpwn pacyeTe aspOTEHKOB-BbITECHUTENEN 6e3 pereHepauuy BenmumHa Lmix onpegensercs
C Y4eTOM pa3baBnieHns peLupKynMpyoLwmymM pacxoLoM U0BOM CMECU, KOTOpas paBHa:

Lmix= (120+15[0,64) / (1+0,64) =79 mr/n

Mpwn KOTOPOW Neprog aspaLm B adpoTeHKe-BbITECHUTENE LO/MKEH COOTBETCTBOBATD:

t = [(1+ ¢xa)/pxCp (1- S)]X[(C+Ko)X(Len-Lex) +KiXCxXINLen/Lex] XK= 4,16 u.

Bcnepctaue 60nblIMX KonebaHWiA NO yacam CyTOK NPy NOCTYNAEHUW CTOYHbIX BOJ Ma-
NbIX HaCeNeHHbIX MYHKTOB 3KCMyaTauuy CTaHUMIA aspauum ¢ aspoTeHKaMu-BbITECHUTENAMM
COMPSHXKEHO C 60MbLLUMMU CNOXHOCTAMK, BO3HUKAKOLMMMN U3-32 BUOMOMMYECKON HEYCTOMUMBO-
CTW npoLecca.

B gaHHOM ciyyae, Npu HaIMUMK 2-X a3pOTEHKOB-BbITECHUTE/EN PaboTatoLLmMX B peXxmme
MPOLNEHHON aspauuy HeobXoAMMO CO34aTb 0COObIe YCN0BUA NOMHOMO CMeLLeHUs MyTéM ycTa-
HOBOK YeTbIPEX NMPOAO/bHbIX NePeropookK.

Bpemsi 06paboTKM CTOUHOW BOAbI B a3POTEHKE COCTABUT:

_ 24x216%2 1484
700

C yyetom peumpkynaumm BlMKqen  CTOYHBIX BOA He 6yfeT npesbiwaTts 80 mr/n v npu
NOCTYN/IEHUN pacxoja B Yacbl MakKCUMasIbHOro NpuToka 88 M3/y Harpyska no blKge,, Ha 1 M
COOPY>KeHWs cocTaBUT 386 r/M3cyT.

Harpysky Ha akTuBHbIn un gi Mr BMKqe, Ha 1 6€330/1bHOr0 BellecTBa mna B CyTKW,
HaO/1eXXUT paccunTbiBaTb cornacHo CHull:

_24x(L, -L,) _  24x(79-15)
' a x(1-S)xt, 3x(1-0,35)x14;8
[ns npegoTBpaLleHns BCNyxaHWs akTUBHOMO Ma Mpy HEBONbLIMX Harpyskax npouecc
OMONOrNYECKOM OUNCTKM cnenyet BeCTU nNpu Ao3e akTUBHOIoO nna He 6onee 2 r/n.
_ 24%(79-15)
' 2x(1-0,35)x14,8
Ecmn MNPUHATb MaKCUMa/IbHYHO BE/IMYNHY B3BELLEHHbLIX BELWECTB, MOCTYNaroLWKMUX B a3po-
TeHK nopsaka 120 mr/n, To NPUPOCT aKTUBHOIO W/1a COCTaBMT:
P =0,8x120+0,3x79 =119,7mr/ n
MpofoMKNTENBHOCTL adpaumn Ans AIMTENbHORN aspauun onpeaenseTcs no gopmyne:
_(L,-L) _  79-15)
“ax(1-SOxp 2x(1-0,36)x6
rae Len - BMKqony HEOUMLLIEHHON CTOYHON BOfbI C YYETOM PELMPKYN[LMK, TaK KaK npu-

MEeHeHbI a3POTEHKN-BbITECHUTENMN;
Lex - BIMKony OUMLLEHHOR CTOYHOW BOfbI, MT/TT;

t,

=53,2Mr/rxcyT.

=798mr/rxcyT
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a - 1032 aKTMBHOrO Wna (B JaHHOM C/ly4ae OHa NpuHATa He bornee 2 r/n);

S - 30N1bHOCTL aKTUBHOIO 1Na, paBHas - 0,35;

L - CPeAHAA CKOPOCTb OKMCNEHNS OPraHNYeCKNX BELLEeCTB - 6 Mr//.

Kak B1AHO, NOMyYeHHble TEXHONOTMYeCKMe NapameTpbl CBUAETEIbCTBYHOT O HE COOTBET-
CTBME 06BEMOB M Harpy3oK Ha 06bEM aspOTEHKA W aKTUBHbIN W,

PekomeHayemMas TexHOMOrmyeckas Cxema OYACTKM CTOYHbIX BOJ. 3arpsasHEHHble CTOY-
Hble BOAbI OT XW/I0ro NOCENKa NOCTYNatoT B MPUEMHYIO KamMepy OYMCTHbLIX COOPYXKEHUI, NOC/e
0CBOOOXAEHNS OT rpydbIX NPUMeCel B peLleTKax 1 necka B ABYX TaHLEHUMabHbIX MNeCKOM0B-
Kax d = 800 MM OCBETNIALOTCA B ABYX MEPBUYHbIX OTCTOMHMKaxX d = 8 M. (cm. puc. 4.18).

T - pempaibmor

LT

Puc. 4.18. Cxema peKOHCTPYKLNUM a3pOTEHKOB MO OAHOW/I0BOI CUCTEME AEHUTPU-
HUTPUDUKaLUN.

1 - a3pO6HbIN CTaBbUNM3aTOP; 2 - A3POTEHK; 3 - BTOPUYHBIA OTCTOMHMK.

OcBeT/IéHHasA CTOYHas BOZa MOCTYMaeT B pacrnpefeniMTeNnbHY0 Kamepy 6/10Ka coopyxe-
HUIA BMONOrMYECKOM OYNCTKM, & 3aTEM B [Ba YETbIPEXKOPULOPHBIX a3POTEHKA-BbITECHUTENS.

OuuLLiaeMble CTOYHbIE BOAbI, NOCTYMaloLue B rofioBy aspoOTEHKOB, AeNATcA Ha ABa no-
ToKa ¢ Q = 250-350 M*/CyT Ha KakAyto 13 CeKLMii aspoTeHKoB. [lanee KaxAbli 13 3TUX NOTOKOB
Ha KaXK[OW CeKLMW aspoTeHKOB AeNUTCA Ha [Ba He paBHbIX M0 06bEMY MOTOKA, OAWH M3 KOTO-
PbIX, NOCTYMNaeT B NepBbli KOPUAOP aspoTeHKa (JeHUTPUGMKaTop), a BTOPOI - B TPETUIA KOpK-
[0p aspoTeHKa (Takxe AeHuTpudukarop). MNpn 4ém KONMYECTBO CXXaToro Bo3Ayxa nofaBaemMoro
B 3TV KOPUZOPbI He LO/HKHO MpeBbilaTth Mo pacTBOPEHHOMY Kuciopody 1 mr/n. LMpKynaumnoH-
HbIA U MOCTOSHHO MOAAETCA apaMpTaMn B NepBbIi KOPULOP aspoTeHKa. TakuM e 06pa3om
OCYLLLeCTB/IAETCA Nofadya UCXOAHON CTOYHOM BOAbl M LMPKYNALMOHHOIO aKTMBHOIO Mia 1 BO
BTOPYHO CEKLMIO a3pOoTeHKa .

Takum 06pazom, 61oornyeckass 04MCTKa CTOUHbIX BOA MPOUCXOANUT MO NPUHUMNY O4-
HOCTafUIAHOr O NpoLecca LeHUTPU-HUTPUUKaLUN.

YpaneHve asoTa, JOCTUraeTcs YyepefoBaHeM aspobHbIX MU aHa3pOo6HbIX 30H. B nepuop
MYCKO-HaNafouHbIX paboT U fanbHeiwweld aKcnayaTaumMm nocnefoBaTeslbHOCTb U NPOLO/HKU-
TeNIbHOCTb a3PO06HbIX M aHa3POOHbIX (a3 OUMCTKM MOXKET U3MEHATLCA B 3aBMCMMOCTU OT COOT-
HOLLIEHWNS aMMOHMWIAHOIO M HATPATHOro a3oTa. B npouecce aspauuy aMMOHUWIAHBIA a30T OKUCNS-
eTCs [0 HATPATOB, B aHa3POOHOM 30He OH BOCCTaHAaB/IMBAETCA A0 MOJIEKY/IAPHOIO a3oTa 1 OTAY-
BaeTCs B aTMOC(epy.

[ns 6onee NOMHOro yaaneHus ocgatos nepes YeTBEPTbIM KOPUAOPOM a3poTeHKa Creay-
eT NpeaycMOTPeTb Mojady XMMUYECKMX peareHToB. B KayecTse peareHTa MOXHO pPeKOMeH/0BaThb
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X/I0PHOE YKeNe30, Tak Kak 3TOT peareHT ByeT yBeNnuMBaTh COepXKaHm1e Xenesa B Bofe U TeM Ca-
MbIM BbIBOAWTb M3 CUCTEMbI hocaTbl, a HaMUMe LONOMHUTENBHOIO KOaryMpoBaHHOIO X/omMkKa
CO3/aeT YCNOBMS [/151 UHTEHCM(MKALIMM MPOLIECCOB OTCTaMBaHWS BO BTOPUUHbIX OTCTOMHMKAX.

Mocne 6MONOrMYECKOi OUYMNCTKU CTOYHbIE BOAbI HANpPaBnsHOTCA BO BTOPUYHbIE OTCTOWA-
HUKM, TaK KaK 3aBepLUeHMEe NPOLIECCOB MO U3bATUIO U3 OUULLIEHHOV CTOUYHOI BO/bI COEAUHEHNIA
hocchopa 6yAeT NPOXOAUTH BO BTOPUUHOM OTCTOMHUKE.

4.6. PEKOHCTPYKLMA 6MON0rMyeckux ounbTPoB U CTaHLmMin 61othmnbTpaLmn.

MeToabl PEKOHCTPYKLMMN OUUCTHLIX COOPYXKEHWI CPeLHUX W MasibiX FOPOLOB B 3HAYM-
TeNbHOM Mepe OT/INYatoTCS OT MPUEMOB PEKOHCTPYKLUMM KOMIMIEKCOB OYUCTKM CTOYHBIX BOZ
KPYNHbIX U FOPOLOB W, NPEX[e BCero, 3To 3aBUCUT OT KO3((uLMeHTa HepaBHOMEPHOCTMW No-
CTYNNEHUS HA OYUCTHbIE COOPYXKEHWMS CTOYHBLIX BOL WM CaHWUTAPHO-XMMWYECKUX MOKasaTesneit
CTOKa. Ha 0UMCTHbIX COOPYXXEHMSAX HEBObLUIOW NPOM3BOAUTENLHOCTU, BUONOrMYECcKas OUNCTKA,
Kak MpaBswno, OCyLLeCcTBNAETCA B GMoPunbTpax.

MO KOHCTPYKTUBHOMY YCTPOMCTBY OGMOGUALTP JOCTATOYHO MPOCTOE COOPY>XKEHME U CO-
CTOUT 13: pe3epByapa (KPYrnoro uav nNpsiMoyronibHOro B MaHe); GunbTPYHOLLEN 3arpysku; BO-
JopacrnpeennTensHOro YCTPOCTBa; APeHaXKHOM0 YCTPOCTBA; BEHTUAALMOHHOIO YCTPOICTBA.

BruogunbTpbl KNacCUPULMPYIOTCS MO KOHCTPYKTUBHLIM OCOOGEHHOCTAM COOPYXXEHUS U
BUAY 3arpy304Horo matepuana. OCHOBHOe MpefHa3HayeHne GUMOUALTPOB - OYUCTKA XO3ANA-
CTBEHHO-ObITOBbIX 1 6/IM3KMX K HAM MO COCTaBY NPOM3BOACTBEHHBIX CTOYHBIX BOJ,

Ha pucyHke 4.19 npusefeHa Knaccuukaums 61oguabTpoB No BrUaam 3arpy3o4Horo ma-
Tepuana.

Havny4wmmn matepuanamm gns 3acbinku 6MouabTPoB ¢ 06bEMHON 3arpy3Koi ABNAOT-
CA LWebeHb, rpaBuin 1 rasbka U gpyrue matepuanbl, KOTOpble JO/MKHbI Y0BNETBOPSATL TpeboBa-
HUSM NPOYHOCTU M MOPO30CTOMKOCTU. 3arpy3ka 6MoquILTPOB NO BbICOTE UMEET OAMHAKOBYHO
BE/IMYNHY (PpaKLMIA 3arpy3ku, U TOMbKO HUMXKHUIA NOAAEPXKUBAIOLWNIA CIOA UMEET 3HAUUTENIbHO
60nee BbICOKYH KPYMHOCTb.

Knaccudmka-
ums rnonoru-
yecknx punb-
TPOB.

BuocmnbTpbl BrodmnbTpbl
Cc 06 bemMHol C N10CKOCT-
3arpys3Kkoi HOi 3arpy3Koii
| | | | | | | |
KanesnbHble BblcokoHarpy- GallleHHble C XecTKolk C XecTKoik MSITKOM nnm
Xaemble 3acbInHoMi 6104HOM pY/OHHOIA
3arpyskon 3arpyskon 3arpysKkoi

Puc. 4.19. Knaccudmkauyms 6nouibTpoB No BUAAM 3arpy3o4HOro marepuana.

Cpefn 61ohNLTPOB C 06BLEMHOI 3arpy3KOit 3HAUNTENbHbIE KOHCTPYKTUBHbIE OTANYUS
MIMEeT TOMbKO BbICOKOHArPY)KaeMblil 61oGmNbTP, KOTOPbIE 3aK/HOYaeTCs He TONbKO B BE/INUMHE
(pakLmii 3arpy304HOro MaTepuana, Ho 1 B KOHCTPYKLMM JHMLLA U [peHaxa, KoTopble obecne-
YMBAOT BO3MOXHOCTb MCKYCCTBEHHOI NPOAYBKM MaTepuana 3arpysku BO3[YXOM W YCTaHOBKY
Ha OTBOAHbIX TPYGONPOBOAAX MAPaB/MYECKIe 3aTBOPOB.

Ha pwvc. 4.20 npvBeaeHbl KOHCTPYKTUBHbIE PELLEHUS GUOMNILTPOB C Pa3NNUHLIMU 3a-
rPY304HLIMU MaTepuanamm, NokasblBatoLLIME OCHOBHbIE KOHCTPYKTUBHbIE pasninumne Mexay aTu-
MU COOPY>KEHUSMI 1 KOTOPbIE MO3BONSHOT ONPEAENsiTb OCHOBHbIE MYTW UX PEKOHCTPYKLUN.
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Puc. 4.20. KanenbHblii, BbICOKOHArpy»XaemMblil 1 6MouabTP ¢ NI0CKOCTHOW 3a-
rPY3KOA.
a) KanenbHblil 61ounbTp. 6) BbICOKOHArPYXKaemblili 61MothnabTp. B) 6MOGMALTP € naoc-
KOCTHOIA 3arpy3Kon.

OCOOEHHOCTAMM 3KCMNyaTaLMOHHOIO Xapaktepa 6Monormyecknx (UbTPOB BCEX KOH-
CTPYKUMI ABNAKOTCA HEOOXOAMMOCTL OPOLLEHMS BCEl MOBEPXHOCTU 6MOGUILTPA C BO3MOXHO
MasibIMI MepepblBaMit B MoJayue BOAbl U NOAAepXaH1e NOBbILLEHHOM Harpysku no Boge Ha 1 m?
NoBepxHOCTU (hnnbTpa (B nnaHe). dhheKkTMBHas paboTa 6MOMNLTPOB B 3HAUUTENLHOW Mepe
[AOCTUraeTcs paBHOMEPHbIM OPOLLUEHMEM CTOYHOM BOAON MOBEPXHOCTU 3arpy304HOro Matepua-
na.

PacnpefieneHuns CTOYHbIX BOJ MO MOBEPXHOCTN GUOPUILTPOB MOXET OCYLLECTBATHCA
NPy NOMOLLM HENOABMXKHbLIX UM MOABUKHBIX YCTPOWCTB. Ha puc. 4.20. npmBegeHbl TPy nony-
YMBLLIEE B HACTOSLLLEE BPEMSI CUCTEMbI OPOLLIEHUS.

|

N

»

§

"

Puc. 4.20. CCTeMbl OPOLLIEHNSI TOBEPXHOCTU 3arpy304HOro MaTepuana:
a) CNPUHKNepHas cucTema; 6) BoAOCTPYIiHas CUCTEMA; B) PeaKTUBHbIA OPOCUTENb.

OcHOBHasl 3aaya BEHTUAALMU 6MO(UNILTPOB 3aKN0YAETCS B 06GECTIEUeHI NoJaqun B Te-
N0 3arpysKn [OCTaTOYHOrO ANs OCYLLECTB/IEHNS| MPOLIECCOB GMONOMMYECKOA OUMCTKN KOnnye-
CTBa KMCMOPO/a BO3ayxa.

B 3aBMCMMOCTM OT TUMA 1 KOHCTPYKLMK, & TAKXKE OT KIMMATUUYECKNX YC/I0BUIA pa3mMeLlie-
HUS COOPY)KEHWIA pa3nnyaloT [Ba Bua BEHTUNALMU GUMODUNILTPOB: eCTECTBEHHYH W WCKYC-
CTBEHHYH. VICKYCCTBEHHasi BEHTWUNALMS B OCHOBHOM WCMO/b3YETCS B BbICOKOHArpPYXXaeMbix
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brotunbTpax (aspounbtpax). 4ns apyrux TUNoB 6GUMOPUNLTPOB UCKYCCTBEHHASA BEHTUNALMSA
NMPUMEHSETCA TOMbKO A1 06ecneveHnss Heo6XoAMMOro Bo3LyxX000MeHa BHYTPU MOMELLEHUS, B
KOTOPOM pa3meLLaeTcs 6uopunbTp, UK NoAAepXKaHns Tpebyemoi TemnepaTypbl.

O6orpeB 6voMIbTPa OCYLLECTBAAETCSH TENJIOM CTOYHON BOLOW, (NPU MOHMXKEHWUMN ee
Temnepatypbl HWXKe 6°C nofaeTcsd BO3AYX B Teslo buodunbTpa vepes Kkanopudgep).

B 3MMHMIA nepuog akcnnyatauum 6MouabTPOB C NIOCKOCTHOW 3arpyskoi, YCTaHOB-
NEHHbIX Ha OTKPbITOM BO3A4YyXe, BO3MOXHO NEpPeox/iaXaeHne OUYMLLAeMO CTOYHON YXMAKOCTH,
Mo3aToOMy ANA MOALEPXXaHUSA HOPMa/IbHOrO pexxuma paboTbl 6MOMUILTPA, NPU PEKOHCTPYKLNM
cneflyeT yCTaHaBMBaTb B BEHTUMALUMOHHbIX OKHAaX PerynvmpyemMble >Xa/to3uiHble peLLeTKM.
ApyrvMn npvémamu nNpu peKOHCTPYKUMW BEHTUNALMOHHBIX CUCTEM: SIB/AKOTCA CHUXEHWE KO-
apduumeHTa HepaBHOMEPHOCTM MPUTOKA CTOYHBLIX BOJ,; YCTaHOBKa 3KPaHOB WM KYMOSbHbIX
NepPeKPbITUIA.

B 3aBMCMMOCTI OT MPONYCKHOM CNOCOGHOCTM 6UOPUILTPOB U INHEKTUBHOCTU OUUCTKN
CTOYHbIX BOZ, NMPUMEHAIOTCA Pa3/INyHble TEXHONOMMYECKNE CXEMBI.

B Knaccuyeckor TeXHONIOrMYEeCKON CXeMe OYMCTKM CTOYHBIX BOA Ha 6rodunbTpax npo-
LIeCCbl yAaneHns 3arpsisHEHUA OCYLLECTBAAIOTCA B NPOTOYHOM PEXMME C NEPUOANYECKUM UK
HenpepbIBHLIM OPOLLEHNEM MOBEPXHOCTY 3arpy304HOro Matepvana v BK/IHOUalOT COOPYXXeHUs
ononbTpauun 1 BTOPUYHOIO OTCTaMBaHUA, 060pyA0BaHNE M KOMMYHUKaLMKX A5 nojadv
pacrnpefeneHnst CTOMHOW BOfAbl, OTBEAEHWUS W PEUMPKYNALUMM OUYULLEHHOW BOAbl, BEHTUISLMM
o6rMounbLTPOB.

BruogunbTpbl MOTyT 6bITb OAHO- U ABYXCTYNEHYaTbIMK, C PELUPKYNAUME 1 6e3 Hee, B
3aBMCMMOCTM OT CTEMeHWU 3arps3HeHns NocTynatowmux Ha 61onornyeckue (UbTPbl CTOYHbIX
BOA. B HEKOTOpbIX cnyvasx 6MOUAbTPbLI MPUMEHAIOTCA B KA4YECTBE COOPY>KEHWIA NEepBOM MK
BTOPOM CTyneHel 6MONOrMYECKO OUUCTKM B KOMMEKCE C APYTMU BUOOKUCANTENAMN.

B03MOXHO 1UCNob30BaHMe 6MOGUILTPOB C MIOCKOCTHOW 3arpy3Koi B OAHO- U ABYXCTY-
MeHYaTbIX TEXHOMOTUYECKNX CXEMAX OYMUCTKWM CTOYHbIX BOJ, C YMEHbLUEHNEM BPEMEHWN NepBuY-
HOro oTCTavBaHuA Unn 6e3 Hero.

Cpepy 60/1bLLIOTO KOMYECTBA TEXHOIOMMYECKMX CXEM OUMCTKM CTOUHBIX BOZL C UCMO/b-
30BaHMEM 6UOQUIBLTPOB, B OTEYECTBEHHOIN NpPakKTUKe Hanbonee pacnpoCTpaHeHHbI CnejyroLLmne
[iBe TEXHONIOTNYECKIME CXEMDbI.

MepBas TeXHOMOrMYeckas cxema, nNpeaycMaTprBaeT nojadvy CTOYHON BOAbI KaHanM3awm-
OHHOI HaCOCHOW CTaHLMeN Ha OTMETKY, KOTOpast MO3BO/SET 06eCNeYnTb CaMOTEUHYIO OUUCTKY
Ha BCEX COOPYXXeHMSIX CTaHuuM 6GuoguibTpaumm npoussBoguTenbHocTbio o1 100 go 10000
M3/cyT. CocTaB COOPYXXeHWIA, Kak MpaBWa0, COCTOUT M3 CAEAYIOLMX COOPYXXeHWIA: NpuéMHas
Kamepa; PeLETKM; NeCKONOBKM; ABYXbAPYCHbIE OTCTOMHUKM; 6UOGUNLTPbI; BTOPUYHBbIE OTCTON-
HVKW; KOHTaKTHbIe pe3epByapbl; X/10paTOpHas 1 UI0Bble M0LLAAKMN.

BTopas TexHonornyeckas cxema npefycmarpuBaeT nogavy CTOYHOM BOAbI KaHaim3aum-
OHHOW HaCOCHOW CTaHLUMen B MPUEMHYIO KaMepy OYMCTHBLIX COOPYXKEHWI, KOTOpas pacrnosioxe-
Ha NpPaKTUYeCKM Ha OAHOW OTMETKEe C OTBOAHbLIMU KaHanamMu 61ogunibTpa, YTo NO3BONSET NPO-
BECTU NPY CAMOTEYHOM PEXMME TONIbKO MEXaHUYECKYH OYUCTKY (B pellBTkax, NMecKosioBKax U
NepBUYHbIX OTCTOMHMKAX). [na nojayn CTOYHOM BOAbI Ha 61ONOrMYeckne PUNbLTPLI Ha Teppu-
TOPUUN OYUCTHbLIX COOPYXKEHWIA CTPOUTCS HACOCHAas CTaHUMS AN8 Nojayn CTOYHOM BOAbl Ha 61o-
(unbTpbl. COCTaB COOPYXXEHUI NPAKTUYECKM HE OT/IMYAETCA OT COOPYXKEHWIA MO NepPBOI CXEME,
NCK/OYEHNEM MOXKET ObITb TO/IbKO NEPBUYHBIA OTCTOMHUK.

MponyckHas CnoCcO6HOCTb TaKoro KOMMJeKca COOPY>KEHWUI 0ObIYHO U3MEHSETCS B LUK-
POKOM fi1ana3oHe 1 MoXeT Kone6atbes oT 1000 4o 50000 m*/cyT.

OCHOBHble MeT0/lbl PEKOHC T PYKLMA 61MOtW/IbTPOB.

PaccMOTPVM, He Y4MTbiBas KOHCTPYKLMIO 6UOMOrMYEcKoro uibTpa, 3a UCKIYEHNEM
MOrPY>KHbIX 6UMOUILTPOB N KOMOMHMPOBAHHbBIX COOPYXKEHWIA OCHOBHbIE METOAbI PEKOHCTPYK-
LMW MX, B 3aBUCUMOCTU OT [JOCTMXKEHUS] HEOOXOAMMbBIX NOKa3aTenein OUNLLIEHHO CTOYHOI BO-

bl
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3ameHa 3arpy3ou4Horo maTepuana (C ysenmyeHveM U 6e3 yBeIMYEHUS Cos 3arpy-
304HOro MaTepunana) 1 N3MeHeHe KOHCT PYKLMK BruounnbTpa.

Hanpumep, 61Monornyeckne CXeMbl MOXHO PEKOHCTPYMPOBaTb MO CrefAyHoLein cxeme
(puc. 4.21.)

&) i

a)

Puc. 4.21. O6uan cxema peKOHCTPYKUMKN BUOIOrMUYECKNX PUNBTPOB.
a) KanenbHbliA 6MOPUNLTP; 6) BbICOKOHArPYXXaeMblii 6UotnIbLTP; B) 61MOMALTP C NNOC-
KOCTHOW 3arpy3Koi.

TO ecTb BO3MOXXHOCTb BbINO/NHWUTL PaboThl MO PEKOHCTPYKLMM KanebHOro 6nogunstpa
B BbICOKOHArpy)>aemblii Uan B 6MOGUALTP NNOCKOCTHOM 3arpy3koi, HO BbICOKOHArpy><aeMblil
OMonNLTP, BO3MOXKHO, PEKOHCTPYMPOBATL TO/IbKO B OMOPULTP C NIOCKOCTHOM 3arpy3KoM.

[na 61ounbTpoB ¢ 06BLEMHONM 3arpy3koii Mpu 3ameHe 3arpy3o4HOro Matepuana BO3-
MOXHO /iBa BapuaHTa:

1. BapuaHT — PeKOHCTPYKLMSA KanesibHOro 61ModuibTpa B BbICOKOHArPY>KaeMbli.

[nsi 3TOro HeO6X0AMMO YBENNUYUTD BbICOTY €105 3arpy304HOro Marepuana MUHUMYM [0
2-3 M, YCTaHOBUTb HW3KOHAMOpPHble BEHTUIATOPbI; NMOABECTN BO34YXOMNPOBOAbI K OKHaM B MeX-
[AYAOHHOM NPOCTPaHCTBE; YCTAHOBMTL B KaHanax Ha BbIXofe M3 6MoubTPOB ruapaBinyeckme
3aTBOPbI 411 NPefOTBpaLleHNs YTeUKn BO3ayXa B aTMochepy.

MponyckHas cnocobHOCTb 6rogunnbTpa 6yaeT yBenuyeHa B 1,5 - 2,5 pasa.

2. BapuaHT — peKOHCTpyKuus 6uodmnbTpa C 06BEMHONM 3arpy3koi B 6MOMALTP C
NOCKOCTHOM 3arpy3Koid. Mpu 3TOM UHTEHCU(ULMPOBATb paboTy 6UMONILTPOB C 06BLEMHOIA 3a-
rPY3KOI BO3MOXKHO Tpems crnocobamu:

v\ Neperpy3nTb OfHY W3 CEKLMIA 6MOPUILTPOB C 3aMEHOW FPaBMINHON 3arpy3ky Ha Nnoc-

KOCTHYt0. BbICOTa CNnos 3arpy3o4Horo Matepuana npy 3ToM He yBeM4nBaeTCs.

v/ Neperpy3nTb NOMOBUHY CEKLUMM GUODMIbTPA C 3aMEHOM FPaBUNHON 3arpy3ku Ha nioc-

KOCTHYIO MW YBEIMYEHUU BbICOThI €109 40 4 M;

v/ Neperpy3anTb 4acTb CEKUUM 6UMONIbTPaA C 3aMEeHO FPaBUINHON 3arpy3Kn Ha NIOCKOCT-

HYIO 1 YBE/IMYEHNEM BbICOTbI ee €109 40 4 M 1 6ofiee.

Mpy 3ameHe 06BLEMHOrO 3arpy304HOro Matepuasna Ha NiaoCKOCTHYH HeobXoaMmo npu-
HMMaTb BO BHMMaHWeE, YTO ONTUMa/IbHas BbICOTa C/OS 3arpyskun B 61MouabTpax ¢ MA0CKOCTHOWA
3arpy3koi fo/mkHa 6biTb He MeHee 3-4 M. Ha pucyHke 4.22 npuBefeHbl 3TU TPU BO3MOXHbIX
crnocoba PeKOHCTPYKLUMM BUOPUNLTPOB C 0OBLEMHOW 3arpy3koin Mpu 3aMeHe Ha MIOCKOCTHOM
3arpy3o4Hblili Matepuan.

Bo Bcex BapuaHTax 6MOPUILTP C MIOCKOCTHOM 3arpy3Koi SBNSETCH NepBOW CTYMEeHbIO
OMOMOrMYECKON OYMCTKWN, Ha BTOPOW CTYMEHM OUYUCTKM OCTaeTcst 6UounbTP ¢ 06bEMHON 3a-
rpy3Koi. Bropas cTyneHb 6MOM0rMYecKoi O4YMCTKN AO/KHA 06eCNeUnTb OUYNUCTKY CTOUHbIX BOZ
[0 TpebyeMbIX nokasaTenen. [LONOMHUTENBHO A/19 NOAAYN CTOYHOWN BOAbI HA BTOPYH CTYMEHb
OYNCTKM HE0BXOAMMO YCTPOMCTBO HACOCHOW CTaHLMN.



75

i,

ITl,

Puc. 4.22. BapaHTbl PEKOHCTPYKLNN KanebHbIX 6M0MNbTPOB Npu 3aMeHe 00b-
EMHOM 3arpy3Ku Ha NJ0CKOCTHYIHO.

1 — 06BbEMHasA 3arpyska 6MounbTPa; 2 — OpPOCUTENbHAs CETb BUOGNNIBTPOB C 06 BLEMHON
3arpyskom; 3 - 403MpPOBOYHbIE 6akuW; 4 — opocuTeNbHas cucTeMa 6UopuNbLTPa € NIOCKOCTHOM
3arpysKoit; 5 - N0CKOCTHas 3arpyska; 6 — nogaya CTOYHOW BOAbI HA 6GUOUNLTPBI.

| - 3amMeHa rpaBWiiHON 3arpy3kn Ha NJIOCKOCTHYHO, 6e3 YBeIMYEHUS BbICOTbI €108 3arpy-
304HOr0 MaTepuana,

Il - 3amMeHa rpaBMInHOI 3arpy3Kun Ha NJIOCKOCTHYHO C YBENMUYEHNEM BbICOTbI CNOS 0 4 M;

Il - 3amMeHa rpaBUIHOI 3arpy3Ky Ha NJOCKOCTHYHO C YBE/IMYEHNEM BbICOTbI €€ C/os A0
4-6 M.

BapvaHT peKOHCTPYKLUUN COOpPY)KeHWI 06e3 YBeNMYeHWs BbICOTbl C/OS MPU 3arpyske
OnounbTpa NIOCKOCTHOW 3arpy3KOi M3-3a BOSMOXHOCTW MPOCKOKA HEOUMLLEHHOW CTOYHOM
BOAbI He JaéT CYLLECTBEHHOIO Y/y4YLIEHUS Ka4yeCTBEHHbIX NMoKasaTeseil OUnLLEHHOM BOAbI.

B pesynbTate peKOHCTPYKUUU 61MopUILTPOB MO BapuaHTy | MponyckHas CrnocobHOCTb
OUUCTHBIX COOPYXXEHWUIA yBENMUUTCA B 2-3 pas3, 60nee pauMoHa/IbHO NPU PEKOHCTPYKLMKN UC-
nonb3oBaTb BapuaHTbl | nam I, KOTopble MO3BONSAKT YAYULWWUTL MOKasaTenn OYMLLEHHON Ha
BMomnbTpax CTOYHOM BOAb! U YBENUUYNUTL MPOMYCKHY CNOCO6HOCTL 6MOMILTPOB B 4-6 pas.

3aMeHa 0poCUTeNbHOW CUCTEMBI.

ATOT METOA MHTEHCM(MKALMN B OCHOBHOM OTHOCMTCS K PEKOHCTPYKLMM CIPUHKNEPHOI
CMCTEME OPOLLEHMS B BOAOCTPYIMHYIO U, TOMbKO B UCKMOUMNTENbHBIX CyYasX (KauatoLLmecs e-
nob6a, BOAOHANMBHBIE CUCTEMbI UM BpaLLAOLLME OPOCUTENN), BO3MOXKHA 3aMeHa ABMKYLLMXCS
CMCTEM OPOLLIEHMS Ha BOOCTPYIiiHbIE.

VI3MeHeHNe TEeXHOMOrMUYECKOl CXeMbl PaGoThbl CTaHLMKN 6oL TPaLUN C 3aMEHOA
3arpy3o4yHoro MaTepuana.

B GO/MbLUMHCTBE C/TyYyaeB PEKOHCTPYKLMM 3aMeHa rpaBUitHOI 3arpy3Ku Ha MI0CKOCTHYHO
He peLLaeT Npo6aem rny6UHbI OUMCTKN CTOUHBIX BOA C JOBEAEHMEM MOKa3aTenei Bofbl 0 HOp-
MaTMBHbIX MOKa3aTeneli y0BNeTBOPSIOLMM COPOCY B OTKPbIThbie BOAOEMbI. [/ PeLUeHus 3a-
[aun yBeNMYEHNst MPOMYCKHON CMOCOGHOCTU CTaHUMM GUODUALTPALUMN U YNYULLIEHNS Kaye-
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CTBEHHbIX MOKa3zaTesiell OUYMLLEHHbIX CTOYHbIX BOJ HEOOXOAMMO M3MEHEHME TEXHOO0rMYECKOW
CXeMbl paboTbl CTaHUMM BuogpunbTpauui. B 3TOM cnyyae paccMaTpyBaeTcs TO/IbKO PEeKOH-
CTPYKLMS BUOGUILTPOB NYTEM C U3MEHEHUSA TEXHOMOMMYECKON CXEMbl OUUCTKM CTOUHbIX BOA.

MepBblil BapuaHT. PEKOHCTPYKLMSA 0601X aspothuibTPOB MyTeM 3aMeHbl FPaBUMHON 3a-
rPY3KM Ha MI0CKOCTHYHO (NiacTMaccoByo) U paboTa PEKOHCTPYMPYeMbIX 6MOMbLTPOB B [Be
CTYMNeHMW.

BTopoli BapnaHT. PEKOHCTPYKLMS OAHOMO U3 6UMOPUNLTPOB C 3aMEHON 3arpy304HOro Ma-
Tepuana. B aToM cnyyae paboTa COOPYXXEHUIA Takke OYAeT OCYLLeCTBAATLCA MO ABYXCTYMNeHYa-
TOW CXeMe: Ha NepBoK CTyneHn paboTaeT 6MOMUILTP C NIOCKOCTHOM 3arpy3Koi, a Ha BTOPOA -
aspounbTp.

Ha puc. 4.23 npuBefeHbl TPU TEXHONOTMYECKME CXEMbI PEKOHCTPYKLUMW CTaHUMK 61o-
(hnnbTpaumm ¢ 3aMeHon 06BLEMHOIA 3arpy3Ku Ha NI0CKOCTHYHO.

[ns peanvsaumy BTOPOro BapuaHTa PEKOHCTPYKUMM NOTpebyeTcsi CTPOMTENbCTBO [O-
MONIHUTENbHbIX OTCTOMHMKOB MOC/e 6MOPUILTPOB C MJIOCKOCTHOM 3arpy3Koi U HaCOCHOW CTaH-
LMK NS Nepekayky 0CBETNIEHHOM BOAbI MOC/e OTCTOMHUKOB Ha BTOPYHO CTYMeHb B 6UOpUAbLTP €
06bEMHOIA 3arpy3Ko.

a)

Puc. 4.23. CyLLeCTBYIOLLAA CXeMa OYMCTKN Ha aspounnbTpax A0 PeKOHCTPYKLUUM
(a) n BapnaHTbl PEKOHCTPYKLMS BbICOKOHArpyXXaeMbIX 6M0nIbTPOB.

a — CYLLECTBYIOLLAs CXeMa OUYMUCTKU CTOYHbIX BOA; 6 - C MOHOM 3aMeHOI 3arpy304HOro
maTepvana B 6uohuibTpax; B - € 3aMEHOI 3arpy3o4HOro mMarepvana B O4HOW U3 CeKLUMin 61o-
(hMNbTPOB.

1 - cywecTBytoLLMe aspothnibTpbl; 2 - TPY60NPOBOA 419 NOLAYN HEOUULLIEHHOW CTOYHOM
BOAbI; 3 - HANOPHbI TPYO6ONPOBOA HEOUMLLIEHHON CTOUYHOW BOAbI; 4 - TPY6ONPOBOAbI OUMLLEH-
HOW BOZbI MOC/e a3podu/bTPOB; 5 - OUMLLEHHAs CTOYHaA BOAa NOc/e aspoduibTPOB BO BTOPUY-
Hble OTCTOMHUKK; 6 - OMOMUNLTPbI C NIACTMACCOBOI 3arpy3Koi; 7 - O4unLLIEHHas CTOYHas Boja
Ha TPeTUYHbIe OTCTOMHUKK; 8 - TPETUYHbIE OTCTOMHMKK; 9 - HacocHas cTtaHuwms; 10 - Hanop-
HbI TPYBOMPOBOA Ha BTOPYH CTYMEeHb GMOMNOrMYECKOM OUUCTKM; 11- BTOPUYHBIA OTCTOMHNK;
12 - peaKTUBHbIE OPOCUTENN.



77

Mpy pa3paboTke PEKOHCTPYKLMN GUOPUILTPOB M CTaHUMIA GuoduabTpauun cnegyet
paccMaTpuBaTb HECKO/IbKO BapuaHTOB, BbIOOP OCHOBHOIO BapuaHTa, N0 KOTOpoMy OyfeT ocy-
LLECTBNATLCS PEKOHCTPYKLUNMSA, LOMKEH ObITb MOATBEPXKAEH TEXHUKO-3KOHOMUYECKON LieNnecoob-
Pa3HOCTbHO MPUMEHEHMS BbIGPAHHOrO BapuaHTa WU ero TEXHWKO-3KONOrMYecKon apheKTUBHO-
CTbtO. [PV N3MEHEHMM TEXHONOMMYECKOW CXEMbl OUUCTKN MOAEPHMN3ALMS COOPYXXEHUI JOMKHA
paccmaTpmBaTbCs N0 BCEMY KOMIM/IEKCY COOPY>KEHWIA.

PaccMOTpuUM Npumep PeKOHCTPYKL MU BMOPUNLTPOB.

Mpumep. PEKOHCTPYKUMS CTaHLUMKW BMONOTMYeCKOM (nbTpauuy 4Nis OTAENbHO CTOALLMX
3[aHNIA.

OuNCTHBIE COOPYXKEHMS AN TPynnbl 34aHUIA (LUKONa, Xunble goma, 6aHs, u T. 4.) pac-
CYMTaHbl Ha NPOMYCKHY cnocobHocTb 100 M>/cyT. CTO4YHas Boga no MOBEPXHOCTN BMOpUb-
TPOB pacnpesenseTcs ¢ MOMOLLbI ABYXCEKLMOHHbLIX ONPOKUAbIBAKOLLMXCA XKenobos. danee Bo-
[la pacTtekaeTcs No ropupoBaHHbIM acbecToLeMEHTHbIM NINCTaM, YI0XKEHHbIM FOPU30HTA/IbHO
Ha MOBEPXHOCTM 3arpy304yHOro Martepumana Takum 006pa3oMm, YTO rodpbl pacrnonoXeHbl BAOSb
HanpaB/feHns ABUKEHWSA BOAbI OT ONPOKMbIBAIOLLEr0oCs Xenoba. B HMXKHER yacTu ropos ac-
6eCTOLEMEHTHbIX /IMCTOB UMEKOTCA OTBEPCTUSA AnameTpoM 10 mm yepe3 Kaxable 20-25 cm, ye-
pe3 KOTOpble CTOYHbIE BO/Abl M MOCTYMAKOT Ha 3arpy304HbI MaTepuan 6uotmnbtpa. O6LLMiA
06beM fBYX CeKuMii 6rotdmnbTpa 50 M°. BUOGUALTPbLI paccumTaHbl Ha nponyck 100 m*/cyT
CTO4YHbIX BOf ¢ BIMKs nocTtynatowmx cTouHbIx Bog 100-120 mr/n 1 cpeaHeii TemnepaTypoit BoApl
3umoli T=10°C. BMomnbTpbl PacnoNOXeHbI B HE OTan1MBaeMOM 3[4aHUN.

B HacTosLLee BpemMs Ha OUMCTHbIe COopyXXeHua noctynaeT 60 - 130 M3/CyT CTOYHbIX BOA
npu brNKs B cpegHem 100 Mr/n. B ¢BSi3W € TeM, YTO 3arpyska 6MomnbTPOB MNPaKTUYECKM BbILLIA
13 CTPOs (3arpy3Ka 3ako/ibMaTUpoBanachk), B OAHON 13 CEKLMIA OHa Gblna 3aMeHeHa Ha rpaBuid-
HYIO C COXpaHeHWEeM BCeX KOHCTPYKTMBHbLIX NMapamMeTpoB W CUCTEMbI pacnpepeneHus sofbl. B
[PYron cekumm 3arpyska bblia BbINO/HEHA U3 MSITKON TKaHEBOW.

Boga B 61omnbTp NogaeTcs, vyepes OnpoKunabIBatoLLMIACA XKenob B pacronoXeHHbIe ro-
PU30HTa/IbHO /INCTbI U3 TOPUPOBAHHOIO CTEK/I0MNIaCcTUKA C OTBEPCTMAMKU auameTpoM 10 Mm
yepe3 Kaxable 10 - 15 cm.

Uepes aTn oTBepCTMSA 0bpabaTbiBaeMas CTOYHas BOfa MOCTYNaeT Ha ABa psja roppupo-
BaHHbIX M/1aCTMaCCOBbIX APEHAXHbIX TPYO AnameTpoM 50 MM, PacrnooXXeHHbIX KpecToobpasHo,
a 3aTeM Ha MOofBeLUEHHble K MeTa/IIMYeCKOoW Gasike NOMOTHULLA TKaHEeBOM 3arpysku (Yepes 20 -
25 MM), BblCOTa KOTOpbIX paBHa H=16 m; NoOpuCTOCTb Takoil 3arpy3kum P = 98%, nnowagb
YAENbHON MOBEPXHOCTU Sy, = 90 m%/m3. [lBa psga ApeHaXHbIX TPY6, pacnonoXeHHbIX Haj TKa-
HEBOW 3arpy3koi, obecneymBatoT paBHOMEPHOe pacrpegenieHne BoAbl N0 ee NOBEPXHOCTU. Ha
pucyHke 4.24 npuBefieHa TEXHOMOMMYECKast CXemMa PEeKOHCTPYKLUMSA OUYMCTHBLIX COOPYXKEHWUI OT
OTAENbHbIX 3[aHNIA N pa3pe3 PeKOHCTPYMPOBAHHOTO 6MOPUNLTPA.
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Puc. 4.24. TexHoNornyeckas cxema peKoHCTPYKLMM OYUCTHbIX COOPYXKEHWU OT OT-
[eNbHO CTOALMX 34aHUIA.

1 - pacnpepfenvtenbHas Kamepa; 2 - CENTUKK; 3 - 34aHne 6MOPUNbLTPOB; 4 - OMPOKK-
AbIBaIOLLMIACA XXenob; 5 - cekums 6uogunbTpa pasmepom 2,6x5,3 M B NnaHe C rpaBUAHON 3a-
rPY3Koil; 6 - xnopaTopHast; 7 - cekums 6uotmnbTpa pasmepom 2,5x2,6 M B NjaHe C TKaHEBOW
3arpysKkoi; 8 - ICTbI ropMpoBaHHOIO CTEKOMNIACTNKA C OTBEPCTUAMU; 9 - ABa psda rogpu-
POBaHHbIX M1aCTMACCOBbIX APeHaXHbIX TPy6; 10 - MeTanmyeckre 6aiku CO CTEPXKHAMMU [L/1F
KpenseHns NoMOTHULL, TKaHeBOI 3arpy3ku; 11 - NonoTHMLLA TKaHeBOM 3arpys3ku; 12 - 0TBOAS-
LLMIA NOTOK; 13 - MOCTMK Ans 06CNy>KnBaHWst 6MONNIbTPOB.

JonycTtmas opraHuyeckas Harpyska no brNKs n Heo6xo4nmblin 06bem 3arpy3ku 13 TKa-
HeBOro MaTepuana npu Tpebyemoi BIMKs oumileHHON cToyHol Boabl 20 mr/n npu n =2,25
onpegensieMasi B COOTBETCTBUM C (hopmynamu (1) 6yaeTt cocTaBnATh:

F=PxHxK, /7=98x(16+0,1)x0126/2,25=9,3r/(M* xcyT).

O61Eém brounbTpa ByLeT paBeH:

V, =50x100/9,3%90 = 6Mm°.

MpUHYMaeM KOHCTPYKTUBHO pasmepbl CEKLUM BUOpUIbTpa C MATKOM TKaHEeBOI 3arpys-
KO paBHbIMK 2,5%2,6 M B NsiaHe; TakMM 06pa3om, ee 06LmiA 06beM cocTaBuT (C y4eTOM Tpyo-
YaTbIX iPEHKHBIX pacnpeaenuTenen Bogpl) Vo, =2,5%2,6x1,7 = 11m°.

PeKoHCTPYKLMA 6MONOrMYECcKnX NpyL0B.

B TexHOMornyeckom cxeme OUYUCTKM CTOYHbIX BOJ, MPUHUMAKOTCSA BUONOrMYecKre Npyabl
ABYX TUMOB aspupyemMble N Heaspupyemble. COrnacHO PacyeTy [ BbICOKOHArpyXaembix npy-
[0B (asapupyemblix), ecnu cnefosatb ykasaHuam CHuI, oTHOWeHWe A/IMHbI K WUpUHE npyada C
eCTeCTBEHHON adpaumein JOMKHO ObiTb He MeHee 20. MpW MeHbLUMX 3HAYEHMAX OTHOLLEHMA
HeobXxoauMMo npefycMaTpyBaTbh KOHCTPYKLMUWM BMYCKHbIX W BbIMYCKHbIX YCTPOWCTB, KOTOPbIE
o6ecneymsann bl ABMXEHMWE BOLbI MO BCEMY XMBOMY CEYEHUIO Npyaa.

3BecTHO Takxe, 4To paboTta B6MOMOrMYecKMX NPyA0B 3aBUCUT OT KIMMAaTUYeCKUX YCro-
BUIA 1 rNaBHbIM 06pa3oM OT TeMnepaTypbl Hapy>XHOro Bo3gyxa. B Ténnbiii nepuog roga bMK
OUMLLIEHHOW B BUONpYyZe CTOYHOM BOAbI, Kak Npasuo, He CHUXaeTCs Huxe 5-6 mr/n, a cogep-
YaHue B3BeLUEHHbIX BeLLEeCTB - Huke 15-30 mr/n. MNpw 3BTpodmKaumm BogoémMa (LBETEHUN BO-
Abl) 3TV MoKasaTenv MOryT MOBbILLATLCA. B X0n04HOe Bpems roga, HeCMOTPSA Ha CHUXEHMe CKO-



79

POCTM MOTPEeBNeHNA KUCIOPOoAa B pe3ynbTaTe CHUXXEHUSA TeMnepaTypbl BoAb! (13-3a 4/IUTENbHO-
ro BpeMeHu npebbiBaHUA B 61ONpYyAe), BOMOXHO AOCTUYb B OUMLLEHHON CTOYHON Boge BINK ao
2-4 MI 1 COAepXKaHue B3BeLUEHHbIX BelecTs 4o 10 mr/.

Pag nccnefosaTenein NpuWM K BbiBOAY, YTO 6Guonpydbl LienecoobpasHo ycTpamBaTb
TPEXCEKUNOHHBIMU, TAe YYMTbIBAOTCA (DYHKLUMW OTCTOMHMKA, OKUCIUTENs n ctabunmsartopa-
MUHepanu3aTopa. B aToM cny4yae pacyét Heob6XoAMMO MPOM3BOAUTL NOCe0BaTeIbHO OT Cek-
LMK K CEKLMK, NPUHMMAs BO BHMMaHWe To, 4To BIK BoAbl, BbIXOAALEA 13 NpeLblayLLein cek-
umu, 6yaet cootBeTcTBOBaThH BIMK BOAbI, MOCTYNAOLLEN B MOCNEAYHOLLYIO CEKLMIO.

"ny6buHy 6uonpyga cnegyet NpUHUMaTb B 3aBUCUMOCTM OT CUCTEMbI aspalumn - MexaHu-
YECKO MMM NHEBMATUYECKON, TaK KakK (PUTOMMAHKTOH, 06WUIbHO Pa3BMBAKOLLMIACA B MENKUX
MPOTOYHbIX MPYyAaX, MOXeT akKyMynuposaTtb cBbille 90% ocdopa 1 a3oTa, CoAepXKaLimnxcs B
CTOYHbIX BOAAX.

OnbIT 3KcnyaTauumn asapupyembiX 6MONOTMYECKMX NPYLOB NOKa3bIBAET, YTO OHU HE MO-
ryt o6ecneynTtb HeOOXOAMMYIO CTereHb OYMUCTKM M 60Nee TOro OHW, Kak npaBuio, MOryT §B-
NATLCSH UCTOYHMKOM BTOPUYHBIX 3arpA3HEHMWIA.
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