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I'nmaBa 4. MeToabl peKOHCTPYKIMH COOPYKeHUI1 BOAOOTBEACHHUS.
4.1. PekOHCTPYKIMS HACOCHBIX CTAHIIUI BOJ0OTBEIEeHMSI.

HacocHble cTaHIuu cucTeM BOJOOTBEICHHS - 3TO KOMILIEKC COOPYKEHH U 000pyI0Ba-
HUsl, oOecreynBarofil OTBEIEHNE CTOYHBIX BOJ B COOTBETCTBUU C HYXJaMu notpedurens. Ha-
COCHBIE CTaHIIMHU 00ECIIeYNBAIOT MMOAAaYy CTOYHBIX BOJ[ HA OYMCTHBIE COOPYKEHUS, €CIIH perbed
MECTHOCTH HE I03BOJIIET OTBOJAUTH 3TU BOJBI CaMOTEKOM. CTPOUTENBCTBO HACOCHBIX CTAHLUMN
MO3BOJIIECT TAKXKE H30€KaTh OONBIIOTO 3arTy0IeHHS CAMOTEUYHBIX KOJIEKTOPOB.

Tun HACOCHOW CTAaHIIMU BOJOOTBEICHUS OMpPEACNACTCS: TIIyONHON 3aJI0KEHHS TI0IBOIS-
[IETO KOJIJIEKTOpa; 00bEMOM CTOYHBIX BOJI, MOCTYMAIONINX Ha HACOCHYIO CTAHIIMIO; BUIOM Iepe-
KauMBAaeMOW CTOYHOM KUAKOCTH; TMAPOTr€OJOTMYECKHUMH YCIOBUSMH CTPOUTEIBCTBA; THUIIOM
YCTaHABIMBAaEMbIX HACOCHBIX arperaToB U CriocoO0M HX yIpaBICHHUS.

ITo pony nepexkaunBaeMoi KUJKOCTH HACOCHBIE CTAHIIUU BOJAOOTBEICHUS IETATCS HA Ue-
ThIpE TPYIMIBL: ISl TIEPEKAaYUBaHUsl OBITOBBIX CTOYHBIX BOJ, MPOU3BOJICTBEHHBIX CTOYHBIX BOJ,
aTMoc(epHBIX BOJ U 0CAIKOB, 00Pa3yIOUINXCS Ha OUUCTHBIX COOPYKEHHUSX.

K HacocHbIM cTaHLMSIM, MEpEeKauMBAIOLIUM MPOU3BOJCTBEHHBIE CTOKH, MPEIbABISIETCS
psn TpeOOBaHUM, YUUTHIBAIOUINX arpECCUBHOCTh CTOYHOM >KUJIKOCTH 10 OTHOLIEHUIO K OETOHY,
YyryHy, cTand. Takxke HEOOXOAUMO MPUMEHSTH ClelUaIbHbIe HACOCHI U YCTPOWCTBA JJIS TIe-
PUOIMYECKON TPOMBIBKM YCTAHOBOK YHMCTOW BOJIOM.

HacocHble craniiuu ais mepekayku aTMOC(epHBIX BOJ COOPYKAIOT HA CETSIX B TE€X CIIy-
yasx, KOrjla OTCyTCTBYET BO3MOKHOCTh MX TPaHCIOPTUPOBKH CAaMOTEKOM K MecTy cOpoca.

Hacocubie cTaniuu 11st TpaHCHOPTUPOBKU OCAKOB HAXOATCS B €MHOM KOMILJIEKCE CO-
OPY)KCHUH OYMCTKH CTOYHOW JKHUIKOCTH U 00paboTkm ocankoB. OHHM CiyKaT IS TEPEeKaYKd
COpOIIEHHOT0 OCaIKa M aKTUBHOTO MJIa HAa COOPYXKEHUS ISl AajbHenIIel ux o0paboTKH.

B 3aBHcHMOCTH OT MecTa pacmosioXeHHusl B 00Iel cxemMe BOJOOTBEICHUSI TOpoa U BbI-
HOJHSEMbIX (DYHKIMN, CTAHIIUA MOTYT OBITh:

JIOKAJIbHbIE - IPEIHA3HAYAIOTCAd JIsI TPAHCHOPTUPOBKH CTOYHBIX BOJ OT OTAEIBHO
CTOSILLMX 3JaHUM, AJMUHHUCTPATUBHO-XO3SMCTBEHHBIX IOMEIICHUN, JOMOB HWHIWBUIAYAIBHOMN
3aCTPOMKHU U T.II. B CAMOTEYHBIE KOJUIEKTOPHI;

paiiOHHBbIE — OCYUIECTBISIOT TPAHCIOPTUPOBKY CTOYHBIX BOJ OT KUJIBIX MHUKPOPAHOHOB
13 JIEXKAIIMX HUKE KOJUIEKTOPOB B JIEXKAIIIME BBIIIE;

rJIaBHbIE — MIEPEKAYUBAIOT CTOUHYIO KUAKOCTh, OTBOAUMYIO CO BCEU TEPPUTOPUHU TOPO-
J1a HA OYMCTHBIE COOPYKEHHUS.

B Hacrosiiee BpeMst Mpu NpOEKTUPOBAHWU HACOCHBIX CTAHLIMM BOJOOTBEICHUS MpEdy-
CMATPUBAETCS CTPOUTEIHLCTBO B €IMHOM KOMIUIEKCE C HACOCHOW CTaHLUMEH aBapUHHO-
PETyIUPYIOMINX WIM aBapUUHBIX PE3EpPBYapOB I CIIIAXKUBAaHUS HEPABHOMEPHOCTH MPHUTOKA
CTOYHBIX BOJI WJIM OO€CIIeYeHHsI HaJIe)KHON pabOThl CUCTEMbI BOJOOTBEACHUS B aBApUNHBIX CH-
Tyanusax (OTKIIOUYEHUE YHEPTOCHA0KEHUSI HACOCHBIX CTAHIIMK MJIM CO3/aBLIascs aBapuiiHas o0-
CTaHOBKA HAa HACOCHBIX CTAHIIUU U JIp.).

CoctaB 000pynoBaHusl, €ro KOHCTPYKTUBHBIE OCOOCHHOCTH, THII, KOJIMYECTBO OCHOBHOTO
U BCIIOMOTaTeJIbHOTO0 OOOPYAOBAHUS OMpPENENsIeTCs, UCXOAs U3 00beMa CTOYHBIX BOJI, MOCTY-
MAaOIINUX HA HACOCHBIE CTAHLIUH.

HacocHble arperatbl 11l nepeKayKH CTOYHBIX BOJA. KOHCTpYKTHBHBIE OCOOEHHOCTH
HACOCHBIX arperaToB OOYCIIaBJIMBAIOTCS COCTAaBOM NEPEeKaunBaeMOl CTOYHOU KUAKOCTH, KOTO-
pBIii XapakTepu3yercs OONbIIMM KOJUYECTBOM KPYIHBIX U MENKHX BKJIOYeHHid. Kpome 3Toro B
CTOKaX COJICPIKUTCS U TIECOK, SBISIONINIICS a0pa3uBHBIM MaTEPHATIOM.

YuuTeiBas 3TO0, JIONACTAM pabodero kKosieca mpumaercs Oojee obTekaemas ¢dopma; Ha
KOpITyCe Hacoca ISl MPOU3BOJCTBA PabOT IO OYMCTKE pabodero Kojeca mpeIyCMOTPEHBI JTIOKH-
peBu3nM; paboyne Kojieca U3roTaBIMBAIOT U3 TBEPIOCILIAaBHBIX MaTEepPHUaIOB, HAIPUMED, TUTAHA,
Wi 00padaThIBAIOT CIEIMATBHBIM MOKPHITHEM, KOTOPOE B 3HAYUTEILHON CTENICHH MPEI0XPaHs-
eT pabouee KoJjieco OT a0pa3uBHOTO M3HOCA; BHYTPEHHSS MOJOCTh KOPITyca 3allHilieHa CMEHHBI-
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MU JHUCKAMH, YJIUTKH HACOCHBIX arperatoB JOJDKHBI OBITh MOKPBITHI CIEIUATBHBIM TBEPIO-
CIUIaBHBIM COCTaBOM JJISl PEJOXPAHEHUS OT aOpa3suBHOTO U3HOCA.

Cornacuo 'OCTy 113-79-80 nuHamMuuecKue HACOCHI JUI CTOYHOM JKUAKOCTH BBITYCKa-
tot crnenyronux TunoB: CJI - neaTpooexnsie, CIC - cBoboaHoBuXpeBbie. [1o pacmonoxeHuto
BaJIa: TOPU3OHTANIbHBIE, BepTUKaiIbHbIe (B), momynorpyxusie (I1). Ilo yruioTHeHuIo Bana: caib-
HUKOBOE; TOpLOBOE; 0e3 ymioTHeHus. [lo cTymeHsaM mepekayku: OJHOCTYIEHYAThIE; ABYXCTY-
IIEHYaThIE.

B HacocHbIX CTaHIMAX NMOMUMO HACOCHBIX arperaToB IS MEPEKAauKd CTOYHBIX BOJA M
JPYTUX BHUJIOB JKUJIKOCTEM yCTaHABIMBAIOTCS PELIETKU (PELIETKH C PYYHOW WIM MEXaHU3HUPO-
BAaHHON OYHMCTKOM, peméTku-apoomikn). OJHUM U3 BaKHEHIINX 3JIEMCHTOB HAIEKHOCTH pabo-
Thl HACOCHBIX CTaHIMU SBISETCA 3alOPHO-PETYIUPYIOIIas apMaTypa: 3aTBOPBI, 3aJBUXKKHU, 00-
paTHBIE KJanaHBbI.

Jlnst mpoBeeHUSI MOHTAXKHBIX, PEMOHTHBIX U MPO(UIAKTHYECKUX PadOT B HAA3EMHOHN U
MOJI36MHOM YacTSX HACOCHOM CTaHIIMM YCTAHABIIMBAIOTCS TPY30MOIBEMHBIE MEXaHU3MBbI (KOLIKU
U TaJIH, IOJIBECHbIC KpaH-0aJIKi, MOCTOBBIE KPaHbI).

Jlnia mycka, perylnupoBaHus B Mpoiiecce paboThl HACOCHOTO arperara U ero OCTaHOBKH, a
TaK)Ke JUIsl yIIPaBJICHUsI 3alI0pPHO-PErYIMPYIOIIUMH YCTPONCTBAMU, JPEHAXXHBIM HACOCOM U T. 1.
B HaJ[3€MHOIl 4acTH B CIIELIUAJIbHBIX MOMEIIEHUSX MOHTUPYETCS SHEpreTHUecKoe 000pya0BaHue
u o0opyIoBaHuE Ui YIpaBieHUs pabOTON HACOCHBIMHU arperaTami, 3allOpHOM M PEryiupyro-
el apMaTypoi, a TakXe IIUThl ¢ KOHTPOJbHO-U3MEPHUTENbHBIMU MPUOOpaMH U aBTOMAaTHKU
(o6opynoBanune KUITuA).

HacocHbie cTaHuu, OCyIIECTBISIOMINE MEPEKAUYKy CTOYHBIX BOJ, IO HAIPSKEHUIO, M0-
JTaBa€MOMY OT MCTOYHHMKOB SHEProCHAOXKEHMS, TOAPA3ACIAIOTCS Ha 2 THIIA: HACOCHBIE CTAHIUH
¢ HanpspkerueMm 10 1000 B (0,4 kB), Takue cranium Ha3bIBalOT HU3KOBOJBTHBIMU; HACOCHBIC
cranuuu ¢ HanpspbkeHueM cBbiiie 1000 B (6 + 10 xB), Takue ctaHiiuu Ha3bIBalOT BHICOKOBOJIBT-
HBIMHU.

Ha HacocHbIX cTaHLUAX, 000PYAOBAHHBIX HU3KOBOJIBTHBIMU 3JIEKTPOJBUTATEISIMH, MIPH-
MEHSAIOT MarHUTHBIE U BAaKyyMHbI€ KOHTAKTOpBI NJisi BKJIIOYEHUS HACOCHBIX arperatoB. Jlis
BKJIIOUEHUSI PA3IMYHOIO BCIIOMOTATENbHOIO O0OpYIOBAaHUS NMPUMEHSIOT BCEBO3MOXKHBIE Mar-
HUTHBIE ITYCKaTEIX U aBTOMAaTUYECKUE BBIKIIIOUATENN, pa3beAMHUTENN. [l OTKII0UEHHS OT ce-
TH BBICOKOTO HAIpPSDKEHMs] Pa3IMUYHBIX amnmnapaToB, NPUOOPOB WM OTIENIbHBIX YYacCTKOB LIETH
IPUMEHSIIOT pPa3beIUHUTEIH.

[TosTOMy Mpu PEKOHCTPYKIIMM HACOCHOW CTAHIIMHM BBHIOOP TEXHOJOTHYECKOW M dHEpre-
TUYECKOH cXeMbl paboThl BO MHOTOM OIIpeeNsieT KOMIIOHOBKY 00OpYAOBaHUS HACOCHOM CTaH-
I[UU, CTOUMOCTb CTPOUTENHCTBA, HAJIEKHOCTh U JOJTOBEYHOCTH €€ padoThl, a TakkKe y100CTBO U
SKOHOMUYHOCTB IKCIUTyaTall|H.

[Ipy peKOHCTPYKUIMU HACOCHBIX CTAaHIUN 3TH CXEMbl pa3paldaThIBalOT Ha OCHOBAHHUHU
noapoOHOro aHaau3a 00CIIEIOBAaHUS COCTOSHUS HACOCHBIX CTAHLMHU (COCTOSHHE TEXHOJIOrMYe-
CKOT'O COCTOSIHHS MOJBOJAILINX CAMOTEUHBIX CETe M HAOPHBIX BOJOBOJOB, 00OPYIOBaHMUS, yC-
TAHOBJIEHHOT'O B HACOCHOW CTAaHLIUHU, COCTOSIHUSL CTPOUTENBHBIX KOHCTPYKIIU, T€0AE3UUECKUX U
re0JIOTUYECKUX JaHHBIX U Jp.).

[IpenBapuTelbHbI YKOHOMUYECKUN aHAIN3 PEKOHCTPYKLIMM MOXKET IPOU3BOIUTHCA 110
COOTHOILIEHHUIO YKPYIMHEHHBIX O0BEMOB CTPOUTENBHBIX pabOT, YCTaHABIMBAeMOIro 00OpYAOBa-
HUSL ¥ OCHOBHBIX IapaMeTpPOB pabOThl HACOCHBIX CTAHIMU (MEpEeKavyMBAEMBIX PAcXo0JI0B BOJIBI,
CO371aBaeMbIX HAIIOPOB U Jp.).

[TosToMy B aHanmM3e COCTOSIHMS HACOCHOHM CTaHIMU B 00SA3aTEIbHOM MOPSAKE JOJKHBI
OBITH YCTAHOBJIEHBI CIIEAYIOUINE JaHHBIE: COCTOSIHUE CTPOUTENbHBIX KOHCTPYKIIUIl, OCOOEHHO B
NOJIBAJIbHOM YacTH 3/1aHUSl C YTOYHEHHEM €€ BOJOHENPOHUIAEMOCTH; HaJMYHUE U COCTOSIHHUE
CUCTEMbl BEHTWJISILIMM B MOMEIIEHUU PELIETOK, MAUIMHHOM 3aJié U MOJCOOHBIX MOMEUICHUSIX,
HAJIMYME U COCTOSHHE CHCTEM BOJIOCHAOKEHUS U KaHAIM3AlMU; HATUYHE U COCTOSHUE CHCTEMBI
OTOIUICHHUS; OIpPEJCICHUE MapKd W TUIIOB, YCTAHOBJIEHHBIX HACOCOB U JJIEKTPOJABUIATEINIECH;
YTOUYHEHHE UX COCTOSHUS; COCTOSIHHE BCACHIBAIOIIMX M HAMOPHBIX TPYOOIPOBOIOB U 3aMIOPHO-
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peryaupymoiei apMaTypbl; HAIMUKUE U COCTOSIHUE PEIIETOK Ha KPYMHBIX CTAHILMAX C ONpeaesie-
HUEM COCTOSIHUSL CTPOMTENIbHBIX KOHCTPYKUNW 34aHUM PEIIETOK, COCTOSHUSA M KOMILJIEKTHOCTH
MEXaHU3UPOBAHHBIX PEIIETOK, APOOUIIOK M JPYroro MOJACOOHOTO OOOPYIOBAHHMS; COCTOSHUE
3JIEKTPOOCBEIIEHUS, SHEProoOecreueHre HAaCOCHOM CTaHIIUU U CTETIEHb €€ aBTOMAaTU3alINH.

PexoHCTpyKLIMIO HACOCHOW CTaHIIMU, BO3MOXXHO, OCYIIECTBIISITh CIEAYIOUIUMU METO/1a-
MU:

v/ yCTaHOBKOM HACOCHBIX arperatoB Ha 00Jjiee MPOM3BOAUTEILHBIE COBPEMEHHBIE;

v yCTaHOBKOM COBPEMEHHOTO 00OPYIOBaHHUS MyCKa M PETYIHPOBAaHHs pabOThl HACOCHBIMU
arperaraMu (BbICOKOYaCTOTHBIE TIPe0Opa3oBaTeIIN );

v\ M3MEHEHHMEM TEXHOJIOTHYECKON CXEMBI Pa0OTHl HACOCHOM CTAHIMH C IIOJIHOW Ieperlia-
HUPOBKOM MOJ3EMHOM YacTH (BCS MOA3EMHAsl 4acTh, BKJIIOYAsh MAIIMHHOE OTACIICHHE)
NepeIeIIbIBAeTCs B IPUEMHBIN pe3epByapa U YCTAHOBKH ITOTPYKHBIX HACOCOB;

v HU3MEHCHHEM TEXHOJOTHYECKOM CXeMbl pabOThl HACOCHOW CTAHIMHU C TOJHOM IMeperuia-
HUPOBKOM MOJ3EMHON YaCTH U YCTAHOBKOW MOTPYKHBIX HACOCOB C CUCTEMOM «IIJIABHOTO
nycka» (4acTHoe peryiupoBanue) ¢ HoBou cucremont KUIuA;

v\ M3MEHEHHMEM TEXHOJIOTHYECKON CXeMBI Pa0OTHl HACOCHOW CTAHIIUK C YCTPOMCTBOM pETY-
JUPYIOILETO pe3epByapa U, BKIIIOYAsi BCE BBIIICTIEPEUUCICHHBIE MEPOTIPUSITHSI.
[lepcnekTUBHBIM HANpPaBICHUEM PEKOHCTPYKIIMM HACOCHBIX CTAHLIMM SIBJIAETCS IPAaKTHU-

YyecKasi peajiu3alus UACH «3aperyJupoBaHUs KaHATH3AUUOHHOTO CTOKA» C IEJIbI0 YMEHbILICHHUS
Kod(duIMeHTa HEPaBHOMEPHOCTH MPUTOKA CTOYHBIX BOJ HAa OYUCTHBIE COOpYXeHUs. B naeann-
HOM CJIy4ae CTPOMUTEIbCTBO PETYIUPYEMBIX BOJOOTBOISIIMX CHCTEM COCTOUT B TOM, YTOOBI
o0ecreunTh IMOCiie CTBOpa PEeryIHpoBaHUS PaBHOMEPHYIO 3arpy3Ky OUMCTHBIX COOPY)KEHUU B
TEYCHHE JTFOOBIX CYTOK.

H3BecTHO, 4TO, B 001IEM citydae, kodddunueHT HepaBHOMepHOCTH (K. o5um), ONpenense-
MbII KaK OTHOLIEHWE MAKCHUMaJbHOM 3a I0Jl BEJIUYUHBI Pacxo/ia K CpeIHEN, UMEET JBE COCTAB-
asromye: Ko3QQUIUEeHT cyTouHOH HepaBHOMEPHOCTH (K cyr) M KO3 duLMEeHT yacoBoil Hepas-
HOMEPHOCTH (K i yac):

KH.06M4. = Ku.cym. : KH.qac.

Ki.oom. onpenensercs B coorsercTBuu ¢ aekictByromuM CHull, Ky oy mpuanMaeT 3Have-
Hug ot 1,20 1o 1,35 B 3aBUCUMOCTH OT MPOU3BOAUTETLHOCTH CUCTEMBI.

HccnenoBanuss Mo CO3JaHHMIO  aBapUUHO-PETYIUPYIOIIUX PE3EPBYapOB HA HACOCHBIX
craausax B 80-90-bIX romax akTUBHO MPOBOAMIUCH Ha Kadeape BOIOOTBEACHUS MOJ PYyKOBO-
nctBoM mipod. Kanuiyna B.1.

B 1996 rony MI'TI «MocBogokanan» coBMectHo ¢ ['YII unctutyrom «MocBomokaHa-
HUHWnpoekt» Ob11 pazpaboTaH, MOCTPOCH U BBEJEH B AKCIUTyaTaIlMIO HOBBIM THUIT KaHAJIU3aIlH-
OHHOTO COODPYXXEHHsS - asapuiino-pezyrupyrowuii pezepsyap (APP), mpenHasHaueHHBIA IJis
npreMa ObITOBBIX U MPOU3BOJICTBEHHBIX CTOUHBIX BOJ| MPU aBapHUsIX, OTKA3aX HA COOPYKEHUSIX U
B Yackl UK. Vcronp30BaHue PeryaIupyonmx eMKOCTeH JOCTaTOYHOTO0 00beMa B COCTaBE BOJIO-
orBoaIuX cucreM (BC) mo3onsder ymMeHbIINTD 3HaueHHE K ¢yr. 3@ CUET CHUIKEHMS YHMCIEHHO-
ro 3HaueHus K, g 10 1.

Hanuuue perynupyronieid eMKOCTH B COCTaBE BOJOOTBOIAIIMX CETEH KAYECTBEHHO MEHSI-
€T WX THII, TaK KaK MOCJie CTBOpa PErYJIUPOBAHMUS, T.€. JJI MOCAEAYIOMNX SJIEMEHTOB BOJOOTBE-
JIEHUS, PaCYETHBIN PacXo]l MOXKET ObITh YMEHbIIEH Ha BEIHUUHY Ky usc. CTAHOBUTCS BO3MOXK-
HBIM 00€CTICYUTh MPAKTUYECKHU B JTF000E BPeMs CYTOK PABHOMEPHBIN PEKUM 3arpy3KH OUHCTHBIX
COOPY)KCHH; 3HAYMTEIHHO YBEJIMUYUBACTCS PE3EPB MPOMYCKHOW CIIOCOOHOCTU CETEH B CTBOpE
peryaupoBaHus U Uil BCeH MOCIEAYIOMmEeN eMoYKd KOMMYHUKAIUN U coopyxeHuil. OCOOeHHO
a3 dexTuBHO Hcnonab3oBaHne APP B cocTaBe peKOHCTpYHpPYEMBIX BOJOOTBOJISIINX CETEH, Tak
KaK YBEIMYMBaeTCs KOA(P(MUIIMEHT HCIIOIh30BaHUS CYIIECTBYIONMX OCHOBHBIX (poHmoB BC.

[Ipy HEOOXOAMMOCTH YBEJIUYEHHS! MPOIMYCKHOW CIIOCOOHOCTH CYIIECTBYIOLIUX CHCTEM
BOJIOOTBEJICHUSI, HCIIOJIb30BAHUE TPATUIIMOHHBIX CIIOCOOOB, TAKUX KaK CTPOUTEIHCTBO KAaHAJIOB,
HacocHbIX ctaHiui (HC), BOIOBOOB, OYMCTHBIX COOPYKEHHM TpeOyeT, B HEKOTOPHIX CIIydasX,
MATUACCITUKPATHO OOJIBIINX 3aTpaT, 4eM CTpouTenbcTBo APP.
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Ha puc.4.1. npeacraBineHa npuHLMIIMANbHAS cXxeMa pacnoioxeHuss APP otHocurensHO
HacocHOW crtaHuuu. Co31aHuE HOBOTO CTPYKTYPHOTO 3JIEMEHTA KaHAJU3allMOHHOM CHCTEMBI
«HC n APP» 1o3BojsieT OCyLIECTBISATh IPUEM CTOYHBIX BOJ B 4achl MUK B APP oT HamopHbIX
BoJ10BOZI0B HC 1 nocnenyroniee camoreyHoe onopokHeHue APP B HoOuHOe Bpemst Wik B TO Bpe-
M1, KOTJ]a 3TO BO3MOKHO.
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Puc. 4.1. Cxema pacnoJio:xenusi APP ornocurearno HC:

1 - macocHas cranuus nepekauku ctogabx Bog (HC); 2 - moaBomsmmii kanan k HC; 3 -
HanopHbIl BogoBo oT HC; 4 - perynupyromiast eMmkoctb APP; 5 - TpyOa, coenunsromnias Hamop-
Helii BogoBog ot HC ¢ APP; 6 - Tpyba, coenunsitomas APP ¢ mogsonsmum kananom HC; 7 -
(GUIBTPBI-TIOTIIOTUTEINN ISl Ta30-BO3AYITHOW cMecH; 8 - ranepest 3aaBukek APP.

B ocHoBe nnxkenepHoro pemenus HC u APP npuHATHL: paccpenoToueHHast cuctema Io-
Jlayl CTOYHBIX BOJ B APP uepe3 35keKTOpbl ¢ KOHUYECKUM HACaJKOM, PACIIONIOKEHHBIM O] yT-
JIOM K TOPU30HTY, ONPEENIIeMbIM pacueToM; JIOTKOBas yacTh nHuIla APP, numeeT ykjoH B cTO-
POHY OIOPOKHEHHUSI, P KOTOPOM 00ecreunBaeTcs CaMOOYHINAONIAsi CKOPOCTh CMbIBAa OCaJlKa
crouHbiX BoA. [lonpoOubrii pacuét APP mpuBeneH B rnaBe «HacocHble craHIMM» y4deOHUKa
«BomoTBenenne n ouncTKa CTOYHBIX Boa». M., ACB, 2006 T..

4.2. PekoncmpyKuus coopysceHuil MexaHuuecKoi 04ucmKu.

Pexoncmpykuyusa peuitémox.

Pemérku npeaAHa3HAa4YCHbI AJid 3aJICpKaHrs B CTOYHBIX BOAAX, COACPIKAIIUXCS KPYITHO-
pa3mepHbIX (Oosiee 1 cM) OTOPOCOB, KOTOPHIE SIBISIOTCS OTXOJIaMU XO3SHCTBEHHO-OBITOBOW
HpOH3BO,Z[CTBeHHOI>'I ACATCIIbBHOCTH W NPCACTABJIAIOT CO60ﬁ OCTATKH IMUIIH, YITAKOBOYHBIC MAaTC-
puansl, Oymary, Tpsbe, CAaHUTAPHO-TUTHEHUYECKHUE, MTOJMMEPHBIE, BOIOKHUCTBIE MaTepUabl U
ap.

B mporuiecce TpaHCcnopTUpOBaHUs IO BOJOOTBOISALINM CETAM KPYITHOpPa3MepHbIE OTOPOCHI
ancopOUpyYIOT coAepkKalluecss B CTOYHBIX BOJAX OPraHWYECKUE COCIMHEHMs, KUPBI, a, 00pa-
3YIOIIUNCS HA TIOBEPXHOCTH OTOPOCOB CIIOM OPraHMYECKUX U JIPYTUX 3arps3HEHUN CIIOCOOCTBY-
CT HAJIMITAHWIO Ha HUX 3HAYUTCIIbHOTO KOJIMUYCCTBA IMCCKA, IIJIAKOB U APYIUX MHUHCPAJIbHBIX Yac-
TH, YTO MPHUBOJUT K (QOPMHUPOBAHUIO MHOTOKOMIIOHEHTHBIX KPYIMHOpPa3MEpHBIX OpraHo-
MHUHCPAJIBHBIX COCTABJIAIOIINX OT6pOCOB. OCpe,Z[HGHHa}I IJIOTHOCTh OPraHO-MUHCPAJIbHBIX CO-
CTaBJISIIOIIMX ONM3Ka K IJIOTHOCTH BOJABI, YTO OOJEryaer MOCIEAYIOIUMN MEepeHoC Mecka Ha
KPYIMHOPa3MEPHBIX YaCTHUIIAX Yepe3 PEUISTKH U MECKOJIOBKH.

B koHeYHOM HTOTre MEecOK BBINAJACT B OCAJOK B MEPBUYHBIX OTCTOMHMKAX, YTO 3aTPYA-
HSIET BBITPY3KY OCEBIIETO OCaJiKa, €ro MepeKayky Mo HIOMPOBOJAM U BBITPY3KY COPOKEHHOTO
ocaJKka U3 MeTaHTeHKOB. Kpome Toro, Jierkue miaBaroiue oTopocChl, MPoxXoas 4epe3 OTCTONHHU-
KU, YCIOXKHAIOT paboTy COOPYKEHHI TOOUYNCTKU MIIM BBIHOCSTCS C OYMILIEHHBIMU CTOUYHBIMHU BO-
JlaMH B BOJIOEMBI, UTO SIBJISIETCS HEAOMYCTUMBIM.

D¢ dexkTuBHOE ynaneHne KpymHOPa3MEpPHBIX 3arpsi3HEHUN M3 CTOYHBIX BOJ IPU HX MPO-
XOXKICHUM Yepe3 PEIIeTKH IO3BOJIUT 00eCTeYUTh HOPMAJbHYIO SKCIUTyaTalMio MEeCKOJIOBOK,
MECPBUYHBIX OTCTOI>'IHI/IKOB, MCTAaHTCHKOB, pr6OHpOBO,Z[OB 1 KaHaJIOB n1oJga4yu OCaAKOB Ha MCTaH-
TEHKH, B [[eXa MEXaHUYECKOTO 00€3BOKMBAHUS WM HAa WIIOBBIE TUIOIA/IKH.
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Pemerku gBIIAIOTCS NEPBBIM 3JIEMEHTOM BCEX TEXHOJIOTMYECKHX CXEM OYHUCTKU CTOYHBIX
BoJ. OHM YCTaHaBJIMBAKOTCA B YIIMPEHHBIX KaHAJAX Mepe]l NECKOJIOBKAMH.

B mpounecce 1nuTenbHON IKCILUTyaTaluu MEXaHU3UPOBAHHBIX PEIIETOK HA OYUCTHBIX CO-
OpY’KEHUSX BOJIOOTBECHHS ObUIH BBISBJICHBI CIIEAYIONINE HETOCTATKU B X KOHCTPYKIUU:

1. HemocraTouyHas MPOAOIBHAS U MOTEPEYHAS KECTKOCTh (PHIIBTPOBATBHBIX TUIACTHH;
2. HEMPOJOJIKUTENBHBIN pecypc pabOThI MOAIIUITHUKOBBIX y3JI0B MEXaHU3MA,
3. HEeNpOAOIDKUTEIBHBIN pecypc pabOoThI INIACTMACCOBBIX HAKIIAIOK.

['pabam pacmonararoTcst iepe penieTkorl co CTOPOHBI MOTOKA BOA. HexoTopswlil mepuoy
BPEMEHH TPH MPOEKTUPOBAHUU OYHCTHBIX COOPY)KCHUH CUMTAJIOCh, YTO OCHOBHOH (yHKIMEH
COpO3aAePKUBAIOIINX PEIIETOK SBJSIACH 3alllUTa MEXaHUUECKOro o00pyloBaHus U TPYOOIpo-
BOJIOB OT 3aCOpPOB M, IIOTOMY, PELIETKH YINOMSHYTON KOHCTPYKLIMHU COOTBETCTBOBAIN 3TOMY
TpeOOBaHMIO.

HoBble TeXHONIOrMM U MEXaHU3Mbl OYUCTKH BOJBI U 0OpaOOTKU OCAIKOB BBI3BAIH YKe-
CTOYEHHE TPeOOBAHMI BOJOOXPAHHBIX HOPMATHUBHBIX aKTax O HEIOMYCTUMOCTU 3aCOPEHHS BO-
JIOTOKOB-IIPUEMHHUKOB OYHILIEHHBIX CTOYHBIX BOJ, KPOME TOT0, TEXHOJOTHYecKas >(PQPEeKTHB-
HOCTb PELIETOK IepecTaja yAOBIETBOPATh 3TUM YCIOBUAM. [lojoxeHue ycyryOmisioch Takxke
TEM, YTO B MPOLIECCE IKCIUTYaTalluy BO3HUKAJIA HEOIMyCTUMas JeopManus CTepKHEN peleTKH
B MONIEPEYHOM HAIMPABJICHUHU, YTO U3MEHSIIO BEJIMYUHY ITPO30POB B AUaIa3zoHe OT 2-5 MM a0 40-
45 MM, 4TO COOTBETCTBEHHO, YXyAIIai0 3(PPeKTUBHOCTh COPO3aAep>KaHMsL.

B 3amauy noBblienns 3GQeKTUBHOCTH MO 3aJepKAHUI0 MHOTOKOMIIOHEHTHBIX KPYITHO-
pa3MepHBIX OpPraHO-MHHEPAJIBHBIX COCTABJIAIONINX CTOYHBIX BOJ| BXOJUT pa3paboTKa HOBOU CO-
BEPLIECHHBIX COPO3aIECPKUBAIOIINX PEIIETOK. DTa 3a7a4a 3aKJIF0YAETCs B CIEAYIOLIEM:

1. MakcuManbHO BO3MOKHOE M3BJICUEHUE M3 CTOYHBIX BOJ IpyOOIMCHEPCHBIX MEXaHU-
yeckux npumeceit (I'IMIT).

2. OGecrieueHre HAJEKHONW pereHepauyl MpoIeKUBAIOIIETO AIeMEHTa (PEIIeTKH) OT 3a-
JIEp>KaHHOTO IIJIaMa.

3. Heo06X0oauMOCTh COXpaHUTh CIOXKUBIIMECS IUIAHUPOBOYHBIC PEIICHUS U BBICOTHYIO
CXEMY OYHMCTHBIX COOPYKEHHM.

PaccMoTpuM HEKOTOpBIE TPUMEPBI PEKOHCTPYKLIMH PELIETOK HA IMPUMEPAX KPYIHEHUIINX
MOCKOBCKHUX CTAHIIMI a’pallviu:

IIpu pa3zpaboTke MPOEKTOB IMpeIyCMaTPUBACTCS, YTO IIAM C PEIIETOK MOJBEpraercs
IpOOJIEHUIO U BMECTE C OCAJIKOM NEPBUYHBIX OTCTOMHHMKOB HampaBiisgeTcss Ha 00paboTKy B Me-
TaHTEHKHU.

Jns 3amutsl MeTaHTeHKOB OT ['/IMII BO3MOXHO MpOLIe)KMBAaHUE OCaJIKa MEPBUYHBIX OT-
CTOMHHUKOB 4Yepe3 PELIeTKH CTYINEeHYaToro Tuma. Takoe pellieHue Hambosiee MpUeMIIeMO IpU
peanu3alyy CXeMbl CaMOCTOSITETbHOM MOJATOTOBKM OCagka K COpakMBaHHIO: MPOIEKUBAHUE -
yZaJeHHe MecKa - yIJIOTHEHUE.

Paboty no non6opy onTUMalIbHON KOHCTPYKIIMH PEHIETOK CIeIyeT MPOI0JIKATh M0 ABYM
HaIpaBJICHUSIM:

a) 3aKylKa U MPOU3BOJICTBEHHbIE HCIIBITAHUS TPOrPECCUBHBIX 00pPa3LIOB PEIIETOK U3 MU-
POBOrO MapKa 3TUX MEXaHU3MOB;

0) pa3paboTka ¥ MPOU3BOJCTBO Ha 0a3e MMEIOMIETOCs OMbITA SKCITyaTalluh YCOBEPIIICH-
CTBOBaHHOM PELIETKH OTEYECTBEHHOI'O ITPOU3BO/ICTBA.

Ot HagexxHOCTH U 3PGHEKTUBHOCTH pabOTHl COPO3aqECPKUBAIOIINX PEIIETOK 3aBUCHUT pa-
00Ta Bcex MOCHEAYIOMUX COOPYKEHUH 1 MEXaHU3MOB Ha CTaHIIUH adPalluy.

Ha pucynke 4.2 noka3aHa nepcreKTUBHAs TEXHOJIOTUYECKAsi CXeMa YCTAaHOBKHU PEIIETOK
Y CUT Ha IPUMEPE CTAHLIUK a3PalUu.
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BO3AYX
PEINETKH CIILTPBI

: HEPBITIHBLIE ADPOTEHKH BTOPUUHBIE CHTA AOOUHCTKI
IECKOJIOBKH OTCTOMHUKU OTCTONHIKI 2

TopojicKHe - .
CTOUHBIE BB Y I »
’—’ <
<
Mecra ycTaHOBKU . l V6.
AKTHBHBII
" o . M 4
1. Ha noctynaromieit crounod Bojie ocanor m ,“ p- Mockpy
" o o — — >
2. Ha ounmenHoii cTounoii Boae
3. Ha ocajike NEpBAMHBIX OTCTOMHHKOB
4. Ha mpoMbITOM cOPOIKEHHOM 0Ca/IKe ]
5. Ha ocajixe ¢ MITOBBHIX TLTOIMAT0K
IO YILTO THHUTEJIIT
METAHTEHKH
IOYILTO THHUTEJIIT
TEXH. BOJIA
PEKYJIbTUBUPYEMBIE IJIOBBIE
1owma OILIBTP - IIPECCHI
5
TEXIH. BOJA

[T

Puc. 4.2. IlepciekTHBHAsA cXeMa YCTAHOBKH PelIeTOK M CUT HA CTAHIUAX a3paluu

B cooTrBercTBUM € 3TOM CXEMOW BBEAEHHUE INOMOJHUTEIBHBIX PELIETOK M MECKOJIOBOK
rpyOoi OYMCTKU MO3BOJIET CO3/AaTh HamboJjee OJaronpUsTHbBIE YCIOBHUS AKCILUIyaTalldd pacro-
JIO)KEHHBIX 32 HUMHU MEJKOMPO30PHBIX PEIIETOK M MECKOJIIOBOK, PACCUMTAHHBIX Ha yepiKaHUe
cambIx Menkux ¢paknuii necka (0,07-0,1 MM), u Kak ciencTBue, 00eCIeunTh ONTUMATBHBIC YC-
JIOBHSI YAAJICHUS OCaJIKa U3 MEPBUYHBIX OTCTONHUKOB M €r0 MepPeKavyku Ha 00paboTKYy.

Pexoncmpykuusn neckoio8ox.

CrouHbIe BOJIbI, MOCJE PELIETOK COAEPKAT 3HAYUTEIHLHOE KOJIMUYECTBO HEPACTBOPEHHBIX
MUHEpaIBHBIX MpUMeceH (Iecka, uiaka, 60s crekia u ap.). [leckomoBku mpeaHa3HaAYatoTCs s
BBIJICTICHUSI M3 CTOYHBIX BOJ TSDKEIBIX MHUHEpPAIbHBIX NpUMEceH, TJIaBHBIM 00pa3oM IecKa.
[IprMeHeHne MecKoJI0BOK, TO €CTh pa3/ieibHasi OUMCTKA CTOYHBIX BOJ OT MUHEPAIbHBIX U Opra-
HUYECKUX TpUMecel, 00yCIIOBIeHA TeM, YTO MPU COBMECTHOM HMX BBIIICJICHHH B OTCTOMHHKAX
BO3HUKAIOT 3HAYUTENIbHbIE 3aTPYTHEHUS NPU YAAJICHUU OCaJKa U3 OTCTOMHUKOB U JalibHEHIIen
ero oopabotke. [leckonoBkH cienyeT mpeaycMaTpuBaTh BO BCEX CIydasX, KOTJIa B COCTaB OYH-
CTHBIX COOPYKEHUM BXOJSAT OTCTOMHUKH.

[TeckonOBKY MPEACTABISAIOT COOON COOPYKEHHS HEMPEPHIBHOTO JCWCTBUS, PACCUUTAH-
HbIE TaKUM 00pa3oM, YTOOBI B HUX BBINAJAN U IECOK U JPYTHE TSAXKEJIble MUHEPAIbHbIE YaCTHUIIbI,
HO HE BBIMAJAN JETKHA OCAaIOK OPraHMYECKOTO MPOHUCXOoXkaeHus. [lo HopMaMm B MECKOJIOBKax
JIOJDKEH 3a/IeP)KUBATHCS TIECOK C THUAPABIMYECKON KPYIMHOCTHIO (CKOPOCThIO BbImazaceHus) 18,7-
24,2 Mmm/cex ¢ obecrieueHuEM BhITIAICHUs €To He MeHee 65% OT coJiepIKaIierocsi B CTOYHbIX BO-
nax.

[TeckonOBKY MOAPA3CISIOTCS [0 HAMPABICHUIO TBUKCHHS BOJBI HA TOPU3OHTAIILHEIC,
BEPTHUKAJIbHbBIE U C BpalllaTeIbHBIM ABM)KCHUEM KHUAKOCTHU (Ha TaHT€HLIMAJIbHBIE U a3pUPYyEMBIE).

T'opuzonmanvhsie necko106Ku MPEACTABISIIOT COOOM yITMHEHHBIE B IJIAHE COOPY>KEHUS C
IPSIMOYTOJIBHBIM MONEPEYHBIM CeYeHHEM. JIpyrumMu BaKHEHIIMMU 3JIEMEHTaMH TIECKOJIOBOK SIB-
JSIOTCS: BXOJHAS YacTh IMECKOJIOBKH, MPEACTABISIONIAs COOOW KaHaj, IHUPUHA KOTOPOTO pPaBHA
HIMPUHE CaMOM MECKOJIOBKH; BBIXO/IHAS YacTh, MPEACTABIAIONIAs COO0M KaHal, HIMPUHA KOTOPO-
T'O Cy’K€Ha OT IIMPUHBI MECKOJIOBKH JI0 IIMPUHBI OTBOASAINIETO KaHamna; OyHKkep s cOopa ocajka,
0OBIYHO pacrojlaraeMblil B Hayase MeCKOJIOBKH MOJ] THULIEM.

HeobOxomuMo o0paTtuTh BHUMaHUE Ha Cleayroiiee 000pyoBaHNUe: MEXaHU3M IS Tepe-
MEIIEHUs 0cajKka B OyHKep, TUAPOIIIEBATOPHI M HACOCHI ISl yIaJIeHHs 0caJlka U3 MECKOJIOBKHU U
TPAHCIOPTa €ro K MecTy 00e3BOKMBaHUS WM JApyroil o0padotku. Ocasok B OYHKEPHI MOXET
nepeMenaThCsi ¢ MOMOUIBIO THAPOMEXaHUUYECKUX CHCTEM.
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Bepmuxanvhvie neckonoéxku yCIeUIHO SKCIUTYaTUPYIOT HA PsJIe OYUCTHBIX cTaHIMNA. OHH
UMEIOT HUWIMHIPUYECKYIO (hOpMY, a MOABOJ BOABI - 1O KacaTeNIbHON C JBYX CTOPOH B OCHOBa-
HuK. KoHycHast 4yacTh ciyXHT uig cOopa BbInaBiuero ocaaka. CoOop U 0TBOJA BOJABI OCYIIECTB-
JISIIOT KOJIBLEBBIM JIOTKOM. [Ipy BepTHUKaIbHOM JABHKEHUU BOJBI BBEPX MECOK OCAXKIAETCS BHU3.
CrnenoBarenbHO, CKOPOCTh BOCXOISIIETO TOTOKA KHUAKOCTU JTOJIKHA OBITH MEHBIIIE THPABINYC-
CKOM KPYITHOCTH MECUYUHOK YJIABIMBAEMOro mecka, T.e. v < Uo.

BeprukanbHble TIECKOJIOBKH YAOOHBI JUIsl HAKOIUIEHUS OONbIINX 00BEMOB ocajka. Mx
1e1eco00pa3Ho NPUMEHSTh B MOMTYypa3AebHbIX CUCTEMaX U Ha CTaHIMSIX OYMCTKU IMOBEPXHOCT-
HBIX BOJI.

Haubonee s>¢dexTuBHO paboTaroimme maneeHyuaibtbvle NecKoi06KU UMEIOT KPYTIyio
dbopMy B TUIaHE W KacaTelIbHBIA MOABOJ BOJABI K HUM U 00ECIEYHMBAIOT B MIECKOJIIOBKAX Bpala-
TeIbHOE JABMKEHHUE (Ha mepudeprn BoIa IBIKETCS BHU3, a B IICHTPE - BBepX ). OHO cTOCOOCTBY-
€T MOAJCPKAHUIO B IOTOKE OPraHMYECKUX IpuMeceid. B Hell nHTeHcuumpyercs Bpaliareib-
HOE€ JIBI)KEHUE KUJKOCTH, YTO CIIOCOOCTBYET YJIABIMBAHUIO MECKAa C MUHHUMAJIbHBIM COJAEpXKa-
HUEM OPTaHUYECKUX BKITFOUCHUH.

PaccMoTpuM OCHOBHBIE HEJOCTATKU CYIECTBYIOIIMX ECKOJIIOBOK:

1. ITeckoI0BKM BCEX YNOMSIHYTBIX BBIIIE TUIIOB, pACCUUTAHHBIC HA 3a/iepkanue (ppakuuii
necka J1 = 0,2-0,25 mm, kak 310 pekomenayetcs aectByrommumu CHull, He MmoryT obecrieunTsb
coJiepKaHue Tecka B 0CaJaKe MEPBUYHBIX OTCTOWHUKOB MeHee 5 %, 4To HeOoOXOIUMO i HOp-
MaJbHOM paOOTHI MOCIEAYIONIUX COOPYKEHUM.

2. Bricokast 3 QeKTHBHOCTD 3aJeprKaHus MeCKa pacyeTHBIX (hpakiuii 1 6osbIIoe conep-
JKaHUe B MCXOJHOM BOJe MeCKa ¢ AMAMETPOM MEHbIIIe pacueTHOMN (ppakuuu CBUAETENbCTBYIOT O
TOM, YTO, UCXOJISl U3 YCIIOBUS JTOCTHIKEHUS €r0 KOHIIEHTPAIUU B OCAJIKE MEPBUYHBIX OTCTONHH-
KOB MeHee 5 %, pacueT MmeckojJoBOK HEOOX0AUMO MPOU3BOAUTH Ha yraneHue necka ppakuuu 0,1
MM, a He 0,2-0,25 MM, kak 3To npeaycMmotrpeHo nerctyromum CHullowm.

3. AspupyemMble TIECKOJIOBKH B CPABHEHUU C BEPTHKAJILHBIMU U, TeM 0oJjiee, TOPU30HTANIb-
HBIMH He 00€CIeunBa0T HEOOX0ANMOT0 Ka4ecTBa MECKOBOTO 0CaJKa M YCTYIMAIOT MOCJIEAHUM IO
3¢ (deKTUBHOCTH 3aJiepKaHusl TIecka, KpOMe TOr0, CTOMMOCTb CTPOUTENBCTBA a3PUPYEMBIX MECKO-
JIOBOK M3-32 UX OOJBIIION ITyOWHBI 3HAYUTEIBHO BBIIIIE, YEM TPAIUIIMOHHBIX TOPU3OHTATBHBIX.

OtMmedeHHble HeTOCTaTKH MeckoiaoBOK Ha KCA mpoucxomst u3 Toro, 4To mno ACHCTBYIO-
mwuM CHull 2.04.03-85 ,3a cuer mojiep:kaHusi CKOPOCTEH IBUKEHUS BOJbI HE MEHEE 3ajaBae-
moro npexnena (0,3 M/c), mpu 3amep>kKaHUH MECKa B MIECKOJIOBKAX OJHOBPEMEHHO CTaparoTCs TO-
JYy4YUTh MIECKOBOHM 0CAIOK ¢ MUHUMAIIBHBIM COJIEP)KaHUEM OPTaHUKH, YTO MIPOTUBOPEUUT TPeOo-
BaHUIO YMEHbILIEHUSI CKOPOCTH JIJISI MAKCUMAJIbHOTO OCaX/ICHHUS MecKa.

XapakTepuCcTUKH pabOThI TECKOJIOBOK PA3IMYHBIX THIIOB MIPEICTABICHHBI B TAOIHIIE.

Tabmnuua 4.1.
XapakTepucTrka paboThl TECKOJIOBOK PA3JIMYHBIX THIIOB
Tun Conepxanue DddekTuBHOCTH 3onb- | CopeprkaHue MeCKa B 0CAJIKE MEPBUYHBIX
MEeCKO- | TecKa B UC- | 3aJiep’KaHusl IECKa B | HOCTh OTCTOMHHMKOB TOCJIE MTECKOJIOBOK, %0
JIOBOK XOJHOI BO- IIECKOJI0BKE, % mnec-
ne, % KOBO-
ro
bpakumii O0- |BTOMumcie | ocaa- | OO0 | B TOM 4ucie GpaKiuii
mas Ka, % | mee
> < -0,2 | < -0,25>0,1 | >0,0 | >0,07 | <
0,25 |0,25 SmMm | 0,25 MM 4 9 1 0,07
MM MM MM
1 2 3 4 5 6 7 8 9 10 11 12 13
Aspu- 42,7 | 57,3 (479 |86,7 |18,9 | 77,6 8,01 {090 |252 |0,63 |245 |1,51
pyemble
Beptu- [49,7 |50,3 [69,1 |96,2 |425 |78,3 6,80 0,40 |1,62 |0,49 |2,62 |1,67
KaJIbHbIE
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I'opuson | 68,7 | 31,3 [80,7 [99,1 |433 |88,7 6,60 (0,49 |183 (0,48 (242 |1,38
TaJIbHBIC

B 3apy0exxHOl mpakTHKE OTKA3IMCh OT CTPEMIICHUS MOJYYUTh B TIECKOJIOBKE MECKOBOM
0CaJIOK ¢ MUHIMAJILHBIM COJIEp>KaHUEM OpraHuku. [[1si MakCHManbHOTO yJaIeHUs TIECKa BpeMs
npeObIBaHMS BOJIBI B IMIECKOJIOBKE CIIEyeT Ha3Ha4aTh B npezenax 15-30 MuH, 9TO moATBEpkKaa-
eTcs 3apyOeKHOM MPaKTUKOW IKCILTyaTallly, T.€. TECKOJIOBKa paboTaeT Kak MpeaBapUTeIbHBIN
OTCTONHUK.

[TockonbKy yBeNnMUYEHUE MJIMHBI MECKOJOBOK BO MHOTHX CIydasX HE peajbHO HM3-3a He-
BO3MOXXHOCTH pa3MeIleHHE MECKOIOBOK B CYIIECTBYIOIIUE TNIAHUPOBOYHBIE PEUICHHS, TO B 3TOM
ClIydae CielyeT WHTEHCU(PUIIUPOBATH MPOIECCHl OYUCTKH KOHCTPYKTHBHBIM HECTAHIAPTHBIM
000pyTIOBaHUEM.

3HaunTeNbHOE BIUSHUE HA 3 ()EKTUBHOCTh YIIaBIMBAHUS MECKA OKA3bIBACT MOJTHOTA BHI-
TPY3KH 3aJep>KaHHOTO B MECKOJIOBKE OCaJKa, 3aBUCSIAs OT HAJEKHOCTH BBITPY30YHBIX MeXa-
HU3MOB.

B 80-x romax MexaHuueckoe MepeMeIIeHne 0caika BJI0JIb MECKOJIOBKH ObLTO 3aMEHEHO
THJIPOMEXaHUYECKUM, KOTOpPOE COCTOsUI0 U3 TpyOs! auamerpom 200 MM ¢ 84 cripeickaMu ua-
MeTpoM 10 MM Kakablii. MHOTOJIETHSISL SKCITyaTallls 3TOM CUCTEMBI TaK)Ke MOKa3ajia €€ HeHa-
NEKHOCTh, BBIPA3UBIIYIOCS B CHCTEMAaTHYECKOM 3aCOPCHHH CIPHICKOB M HAKOTUICHHUS IeCKa
JIOTKA Ha JHMILE B BUJE BAJUKOB.

Heo0OxomuMo oOpaTUTh BHUMaHUE, YTO THAPOIIEBATOPHI, MPeJHA3HAYCHHBIE IS OTKad-
KU IIECKOBOT'0 0CaJIKa M3-3a a0pa3suBHOT0 U3HOCA COIUIA U TOPJIOBUHBI, IEPUOINYECKH BBIXOIUIIN
U3 CTpOSL.

[Tpu peKOHCTPYKITUH BBITPY3KY MECKOBOTO OCAJIKa BMECTO THIPOAJIEBATOPA MOXKHO TIPOH3-
BOJIUTH TpyHTOBBIM HacocoM tuna ['PAT, umeromum 6onee Boicokuit KI1JT (48-50 %) mo cpaBHe-
HUIO ¢ ruapoaneBatopoM (15-20 %). 3abop ocaaka M3 KaxkI0i MECKOIOBKU K HACOCY TPOU3BOIUT-
Csl IOJBEMHBIM OTOJIOBKOM, COEJMHEHHBIM C BCACBIBAIOLIECH TpyOOil Hacoca yepe3 IapHUp, YTO
MO3BOJIIET OCMOTPETh U OYMCTUTH BCACHIBAIOIIEE OTBEPCTHUE OTOJIOBKA HE OMOPOXKHSISI MTECKOIOB-
KU.

[TeckoBoit 0CaZOK C MECKOBBIX TUIOMIAIOK HE MOXKET OBITh YTUIN3UPOBAH WU ACTIOHUPO-
BaH, TaK KaK COAEPKHUT OOJBIIOE KOJIMUYECTBO OPraHUUECKUX 3arpsi3HEHUN U SBIISETCS ONacCHBIM
B OaKkTepuaJIbHOM OTHOIICHHH. {1 pHIaHus MECKOBOMY OCaJKy OE€30MacHBIX B CAHUTAPHOM
OTHOIIIEHUU CBOMCTB HEOOX0aUMa €ro o0paboTka. B COOTBETCTBHM ¢ TEXHOJIOTUYECKON CXEMOU
PEKOHCTPYKIIMU TECKOBOM OCaJOK, BBITPYKAEMbI M3 MECKOJIOBOK BCEX OJIOKOB HEOOXOIUMO
cobupate B Oydepe-Hakonuresne. Jns obecrneueHHs] MOCTOSHCTBA KOHCHCTCHIIMM M pacxoja
NyJIbIBl B THEBHYIO CMEHY OCAJOK M3 HAKOMUTENs HACOCOM uepe3 TUIPOIUKIOH MOAAETCS B
IITHEKOBBIN MTECKOMPOMBIBATEIb, & OTTY 1A MOCTYIAeT Ha BUOPOTPOXOT (CUTO) C MPO30pPaMH 2 MM,
I/Ie OT TecKa OTAETSAETCS KPYyIHasi OpraHuKa (CeMEeUKH, KOCTOYKU (PPYKTOB, KOCTH U T.II.) U TIO-
CTymaeT B OyHKep-LIIUIaMOHAKOMuTeNb. [1ecok M3 MOArpOXOTHOrO MPOCTPaHCTBA uepe3 3yMid
HACOCOM ITOJIA€TCSl B YaH-TIPOMApUBATENlb C MEIIAIKOM, T/Ie MOABEpraeTcs Ae3UHPEKIINN TEPMH-
yeckuM MeTooM. O6e33apakeHHBINH MeCOK JOMOTHUTEIHHO MMPOMBIBACTCS BOJION, 00E3BOKHBA-
€TCs B IIIHEKOBOM IIPOMBIBATEIE U TIOCTYIMAET B MMECKOBOM OyHKep. 13 OYHKEpOB IIIJIaM BBIBO3HT-
Csl Ha CBAJIKY, a MECOK Ha yTUiIM3aluio. [[poMbIBHBIE BOJBI BO3BPAIIAIOTCS B IIECKOJIOBKY.

MHoroeTHUN CTaTUCTUYECKUI aHamu3 pabOThl MECKOJIIOBOK ITOKA3bIBAET, YTO pacyer
MIECKOJIOBOK CJIeyeT MPOU3BOJIUTH Ha 3aJiep)KaHue necka KpynHocTeio ¢pakiuu 0,1 MM, a He
0,15-0,25 MM, Kak 3TO NMPEeTyCMOTPEHO CYIIECTBYIOIIMMH HOPMAaTHBHBIMHU TPEOOBAHUAMU

Jlist 0O6paboTKHM ocajika MEeCKOJIOBOK MOKET OBITh TaK)Ke MPHUHATA OJTHOCTAIUIHAS CXeMa,
KOTOpasi 3aKJIF0YAETCSl B OTMBIBKE MTECKOBOTO 0CAJIKa OT OPraHMYECKHUX MPUMECEH METOAOM TH/I-
paBIMYECKON KacCU(pUKAIMHU, OCYIIECTBIIEMON B HAMOpHBIX ruaponukionax ['T[P-500 u cru-
panbHbIX Kinaccudukaropax KCI1-12, ¢ momydyeHHMeM KOHEYHOTO HPOAYKTa € 30JbHOCThIO §0-
85% u BaxHocThI0 0Kos10 30%.
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Pekoncmpykyus omcmouHuKos.

OTtcranBaHue SBJISETCS CaMbIM MPOCTHIM, HAUMEHEE YIHEPrOEMKHUM U JIEHIEBBIM METOI0M
BBIJICTICHUS] U3 CTOYHBIX BOJ TPyOOIMCIIEPTUPOBAHHBIX MPUMECEH C MIIOTHOCTHIO, OTIUYHON OT
IIOTHOCTU BOJBL. [loj neiicTBHEM CHIIBI TSKECTH YaCTHUIBI 3arpsA3HEHHMI OCedaroT Ha THO CO-
OpY>KEHUS WIH BCILTBIBAIOT HA €TI0 TOBEPXHOCTb.

OTHOCHUTENBHAS MMPOCTOTA OTCTOMHBIX COOPYXEHUN 00YCIIaBIIMBACT WX IIUPOKOE MIPUMeE-
HEHME Ha Pa3IMYHBIX CTAUSIX OUYUCTKH CTOUYHOM BOJABI M 00pabOTKH 00pasyromuxcs ocaakos. B
3aBHCHUMOCTH OT CBOETO HAa3HAYEHHs] U PACIOJIOXKEHHUS B TEXHOJIOTMYECKUX CXEMax OUYMCTKU
CTOYHBIX BOJ] OTCTOMHBIC COOPYKEHUS MOAPA3IEISIOTCS Ha CIEAYIONINE: OTCTOMHUKY - MePBUY-
HbI€, BTOPUYHBIE U TPETUUHbIE (KOHTAKTHBIE Pe3epBYyaphl); WIOYIUIOTHUTENIU; OCAIKOYILIOTHH-
TEJH.

IlepBuYHbIE OTCTOHMKH PACIIONIAralOTCS B TEXHOJIOTMYECKON CXeMe OUMCTKH CTOYHBIX
BOJI HEMOCPEACTBEHHO 32 MECKOJIOBKAMU W MPEIHA3HAYAIOTCS JJIs BHIICICHHS B3BEIIICHHBIX BE-
IIECTB U3 CTOYHOM BOJIBI, UTO MpH JocTUTraeMoM 3¢ dekte ocBeTneHus 40-60% mpuBOIUT Takke
k curkennro BeanunHbl bIIK B ocBeTiiennon crounoii Boae Ha 20-40% OT HCXOMHOIO 3HAYEHUS

Bo n3bexxanue MOBBIIEHHOTO MPUPOCTa U30BITOYHOTO aKTUBHOIO MJIa B a3pOTEHKaX U
OMOIIeHKH B OMO(UIBTpax OCTaTOYHAS KOHIICHTPAIUSl B3BEUICHHBIX BEIIECTB B OCBETICHHOU
CTOYHOM BOJIE TMOCJIC MEPBUYHBIX OTCTOMHUKOB HE JoJDKHA mpeBbimarh 100-150 mr/n. B 3aBu-
CUMOCTH OT MCXOJHOW HAYaIbHOW KOHIIGHTPAIIMH B3BEIICHHBIX BEUIECTB B CTOYHON BOJE, CO-
crasisitommeid 200-500 Mr/n, o0ycmoBiaMBaeT BEIOOp HanboJiee parioOHAIBHOW TEXHOJIOTHH TIep-
BUYHOTO OCBETIICHUS U TPEOYEeMO MPOIOKUTEIILHOCTH OTCTAUBAHHSL.

BTopuuHble OTCTOMHUKH SIBJISIOTCS COCTAaBHOW YaCThIO COOPYKEHUU OWMOIOTHYECKOM
OUYHMCTKH, PACIONIATalOTCs B TEXHOJIOTUYECKON CXeMe HETMOCPEICTBEHHO MOCie OMOOKHUCIUTENEH
U CIIY)XaT JUIsl OTAENIEHUsI aKTUBHOTO Mjla OT OMOJIOTMYECKU OYMILEHHOW BOBI, BBIXOMASILIEH U3
AIPOTCHKOB, WM JUIsl 3ajiepKaHusl OMOJOTHYECKOW IJICHKH, MOCTYMHAIOIIe ¢ BOIOW M3 OHo-
buUIBTPOB.

O¢dexTuBHOCTH pabOTHl BTOPUYHBIX OTCTOWHUKOB OIpeNesieT KOHEUHbIH AP deKT oun-
CTKHU BOJBI OT B3BEIIEHHBIX BEIIECTB.

JlJis TEXHOJIOTUYECKUX CXEM OMOJIOTHYECKON OYMCTKU CTOYHBIX BOJ B a3POTEHKAaX BTO-
pUYHbIE OTCTOMHUKU B KaKOM-TO CTEMEHM OMNPEAENSIOT TaKkKe 00beM a’pallMOHHBIX COOpYXKe-
HUH, 3aBUCSIIUNA OT KOHIIEHTPAIMKA BO3BPATHOTO WJIa U CTENEHU €r0 PEelUPKYISALINUU, CTIOCOOHO-
CTH OTCTOMHHUKOB 3(h(HEKTUBHO pa3AesiTh BBICOKOKOHIIEHTPUPOBAHHBIE UJIOBBIE CMECH.

OcaIKOYIUIOTHUTENIU. B 3aBHCUMOCTH OT MPHUHSATON CXEMbI OYHCTHBIX COOPYKEHUH YII-
JIOTHEHUIO MOTYT TOJBEPraThCsi OCAIAKU M3 MEPBUYHBIX OTCTONHUKOB, U30BITOYHBIC AKTHUBHBIC
WJIBI, CMECh OCaJIKa TIEPBUYHBIX OTCTOWHUKOB W U30BITOYHOTO aKTUBHOTO WA, (PIOTAIIMOHHBIN
1J1aM, OCaJKU ¥ WIBI ITOCIIe CTaOUIN3aliu.

[IpupocT akKTHBHOTO Wja 3aBUCHT OT COACPXKAHHUS B OYHMINAEMOW BOJE B3BEUICHHBIX H
PacTBOPEHHBIX (MPEUMYIIIECTBEHHO OPTaHUYECKHX ) BEIIECTB U OT 3 (HEKTUBHOCTH pabOTHI IMep-
BUYHBIX OTCTOMHHUKOB. UeM myuriie paboTaloT MepBUYHBIE OTCTOMHUKH, TEM MEHBIIIE 00pa3yeTcs
M30BITOYHOTO AaKTUBHOTO MJIA.
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Jns  MHTeHCHUHUKAIMU PadOThl OTCTOMHUKOB TpEAJaracrcs CleayIole MeTo-

METO/Ibl HHTEHCU®UKATIUH PABOTBI
OTCTOMHHUKOB U WIOYIVIOTHUTEJEH

IBI:

| TUAPOJUHAMUYECKUE | | TEXHOJIOTMYECKHE | XUMUYECKUE | | P®U3UYECKHE |
COBEPIIEHCTBOBAHME PELIAPKY IS KOPPEKTHPOBKA pH I0JIE EHTPOBE/KHBIX CHLI
TH/PABJIMYECKOI CXEMBI NPOMEKYTOUHBIX
COOPYKEHHI MPOAYKTOB OUHCTKH I
KOATYJIALYS MATHUTHOE I10JIE
ONTHMU3ALAS
T | I | |
YCJIOBHH CEAUMEHTALHH
@JIOKYJIALYS YJBTPA3BYK
. ONITHMHU3ALIAS | l
TOHKOCJIONHOE HUCXOIHOI KOHLEHTPALIU
OTCTAUBAHUE 3ATPSA3HEHUI COPBLUA ®JIOTALHSA
TEILUIOBOE
PETYJIMPOBAHME KOHJHMIOHHPOBAHME
KUCJIOPOJJHOT'O PEKUMA |
KOHTAKTHAS ®JIOKYJIALUSA

Puc. 4.3. MeToabl HHTeHCH(PUKAMH PAGOTHI OTCTOIHNUKOB M HJIOYIJIOTHUTEJIEA.

OOmmpHBIe HCCIeI0BaHuUs, IPOBEICHHBIC 3a MOCIEAHNE TOJIbl B HAIICH CTpaHe U 3a py-
0ex0oM, MO3BOJIMIIN Pa3paboTaTh U UCIBITATh PA3IMYHbIE METObl HHTEHCU(PUKAIIUU MPOLIECCOB
OTCTaMBaHUs CTOYHBIX BOJ U YIUIOTHEHHUs 0Opasyromuxcs ocaakoB. OJTHAKO U3 U3BECTHBIX Me-
TOJIOB MHTEHCU(PHUKALMU NEPBUYHOTO OTCTAaUBaHUsI HauOOJIbIlIEe PAaCIPOCTPAHEHHUE JISi OUUCTKU
TOPOACKHX CTOYHBIX BOJ MOJYYHJIM METOMbI, CBSI3aHHBIE C UCIOJIb30BAHUEM OHOQIIOKYIUPYIO-
IIMX CBOMCTB M30BITOYHOI'O aKTHBHOIO MiIa U OWOIUIEHKH, UMEIOUINX B CBOEM COCTAaBE BHEKIIE-
TOYHBIC OHOIOIIMMEpPHI, 00YCIIOBIMBAIONINE MPOCTPAHCTBEHHOE CTPYKTypUpOBaHue U Omodio-
KYJIALMIO KIETOYHBIX 00pa30BaHUM.

M36bITOYHBIN aKTHBHBIM WIJI U OMOIIJICHKA MPEACTABISAIOT c000il ecTecTBeHHBIE OUO(IIO0-
KYJIUPYIOIHE 100aBKH, 00pa3yromuecs B MPorecce OMOJIOTHUEeCKOM OYUCTKH CTOYHBIX BoJ. Mc-
MOJIb30BaHNE MX OMOQIIOKYIHPYIOIMIUX CBOMCTB LIEIECO00pa3HO B KAYECTBE OJHOTO M3 CaMbIX
SKOHOMHMYHBIX METO/I0B (PU3MKO-XMMHUYECKOTO BO3JEUCTBUA Ha (OPMUPOBAHUE ariiomepanuit
MEJIKOAUCIIEPCHOM B3BECH B MPOLIECCE €€ CEAUMEHTAIIUHU (OCAKICHNUSA).

HccnenoBanus B 00J1aCTH U3Y4€HHUSI 3aKOHOMEPHOCTEH MPOLIECCOB CEAMMEHTAIMHU U TH/I-
POIMHAMUYECKIX YCIOBHIA €€ pean3alliy, MO3BOIWINA pa3padoTaTh U ONTUMHU3UPOBATH TEXHOJIO-
THIO TIEPBUYHOTO OCBETJICHHSI CTOUYHBIX BOJ C MCIOJIb30BAHUEM HM30BITOYHOTO aKTUBHOT'O MJjla Kak
OuoQIOKyIISHTA, KOTOpast 00ecreyrBaeT MOBBIIIEHUE 3()(HEKTUBHOCTH OCAXKACHUS BEILIECTB B JIIO-
0oii crounor Boze 10 85 - 90% u camxkenue BIIK B ocBeriennoii Boae Ha 40 -50%. Bo3mosxuast
cXeMa pealn3allii dTOW TEXHOJOTHH B PaJHaIbHOM IEPBUYHOM OTCTOMHWKE MPUBEICHA HA PHC.
44.

Pa3zmMernienHas B LEHTPAIbHOM 4YacTH paJMalIbHOTO OTCTOWHHUKA 30HA OMO(IOKYISIHUU
MO3BOJIsIeT obecreunTh npu 20-MUHYTHOM NPEOBIBAHUM CTOYHOM BOJIBI 3(P(HEKTUBHBIN KOHTAKT
MEX]1y YaCTUI[aMH MEITKOAMCIIEPCHOM B3BECH M aKTHBHOTO WJIA.
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Puc. 4.4. Cxema paauaqbHOTO OTCTOMHHMKAa C Kamepod Ouodmoxkymsuuu (a) u
pacrpeeeHus TpaueHTOB CKOPOCTH 110 (KpuBast 1) 1 mociie peKOHCTPYKIUH (KpuBas 2).

(6): 1 — moxBOA CTOYHOM BOJBI M AKTHBHOTO HMIIa; 2 — paclpeae/uTeNIbHAs Kamepa; 3 —
30Ha Ouodmokynsauuu; 4 — nAbIpyaThie a’paTopbl; 5 — MOIYNOTrpyXKHas Ieperopojka; 6 -
3aTOIJIEHHBIC TEPErOpOJKH; [ — HU3KOTPAIUEHTHAS MEIIaJIKa; 8 - zamurHeNi 30HT, 9 —
cOopHblii BonocnuB; 10 — ToHKOCTONHHBIE OJ0KH EPEKPECTHON CXEMBI.

Nmeromumiics TUAPOIUHAMUYECKUA TOTCHIIMAI BXOJAIIETO TOTOKA (JIOTOJIHSICTCS
YCTPOMCTBOM a’paTopa B BUAE IBIPYATHIX TPYO, YTO B COBOKYIIHOCTH OOECIICUYMBACT B 30HE
OMO(IOKYISAIIUA HEOOXOIUMBIN TPAAUEHT CKOPOCTH TiepemernuBanus 5S0-60 ¢t (xkpuBas 1)).

W3 30HBI OMOQIIOKYIALNYA CTOYHAS BOJIA MPOXOUT MO TEPEropoIKON 30HBI BO3AYX0O0T-
JEJIeHUs, TJIe OTAENSAIOTCS MPWIKIIIINE My3bIpbKH BO3JlyXa, CIIOCOOHBIE B JalIbHEHIIEM YXYA-
[IATh YCIOBUS CEIUMEHTAIUH.

B 30He ocBeTiieHHs OTCTOIHMKA MPOIECC CEIMMEHTAUU CTUMYIHUPYETCS HU3KOIpau-
CHTHBIM IIepeMelBanneM, kotopoe mpi G = 1-2 ¢ oGecrednBaeT ONTUMAIBHBIC YCIOBHS JUIS
OCaKIECHMSI B3BEUICHHBIX BEIIECTB M YIUIOTHEHUS oOpasyrolerocs ocaaka. PacronoxeHHble Ha
nepudeprun OTCTOWHUKA TOHKOCIIOWHBIC OJOKH TMEPEeKPECTHOW CXEMBI OCAXICHUS OCBETISIOT
BOJly Ha 3aBEpIIAIONICH CTaIuu, Mepe]l €€ MOCTYIUIEHHEeM B COOPHBIN JIOTOK. MHOTOJIETHSISI 9KC-
TUTyaTarys MEPBUYHOTO OTCTOMHMKA, MOAU(DUIIMPOBAHHOTO MO JAHHON TEXHOJIOTHYECKOH cXe-
Me, ToKa3ajga ero BhICOKYIO 3(DPEKTUBHOCTHh KaK IO 3a/IePXKAHUI0 B3BEIICHHBIX BemecTB - 60-
80%, tak u no cHmwxkenuto BIIK B ocBernenHoit Boge Ha 40-70% 1mo CpaBHEHHUIO C UCXOIHOM.
OnHaKo TOHKOCIOWHBIE OJIOKH BEChMa MaTEPHUATIOEMKH.

[Tpu onTuManbHBIX g00aBKax akTHUBHOTO Wia 160-200 Mr/i, COOTBETCTBYIOMIMX MPUPOC-
Ty U30BITOYHOTO aKTUBHOT'O MJ1a, 3(GEKTUBHOCTh OCBETIICHHUS MO B3BelIeHHbIM BemiecTBaM U BITK
cocraBisuia cooTBeTcTBEHHO 75-80% 1 50-70%, pu 3TOM BIaXKHOCTh CMECH 0CaJIKa M N30BITOYHO-
TO WJIa, BRITPYKAEMOT0 U3 OTCTOMHMKA, cocTaBiisiia 96,0-96,5%.

WNuTtencudukaius paboThl IEPBUYHBIX OTCTOMHHKOB BO3MOYKHA TAK)KE 3a CUET MpHUMe-
HEHUS! HENPEpPHIBHOM OTKAUKHM BBIMAJAIOLIETO OCagKa C €ro MOCJIEAYIOIMIUM YIUIOTHEHHEM B
ocagkoymoTHutene. [IpeuMyiiecTBa JaHHOW TEXHOJOTHH 3aKIIOYAIOTCS B IMOJICPKAHUN
MPaKTUYECKH HyJIeBOro (He 0oJiee BBICOTHI CKpPEOKOB) CJIOS OCajKa Ha JHHIINEC OTCTOMHUKA U
MOBBIIIICHHS TeM caMbIM d((eKTa OCBEeTIIEHUs BOJBL. beICTpoe ynaneHne BBIMAJAIONIEr0 0Cal-
Ka, 0COOEHHO IMPH YCIOBUM TUIATEIBLHOM «3aUMCTKUY» BCETO AHMINA CKpeOKaMU, MO3BOJISET U3-
OeraTh Tak HA3bIBAEMOTO 3aJICKMBAHUS OCAKa C €r0 MOCIEAYIONIUM aHAYPOOHBIM paclaioM U
MOTa/JaHUEM B OCBETIISIEMYIO BOJY TPYJHOOCAXKIAEMBIX IPOAYKTOB PA3JIOKEHHUS.
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Heo0OxommMo COBEpIIEHCTBOBATh KOHCTPYKIIMHM YCTPOWCTB JUISl YJAJICHUS TIIABAIOIIUX
BEIIECTB C MIOBEPXHOCTH PaJMaIbHBIX OTCTOMHUKOB, HAN0OJIEE PACIIPOCTPAHEHHBIX HA CTAHITUSIX
adpanuu. Kavarommuecss mpreMHble OyHKEpBHI, 3aTalUIMBACMbIE MPU MPOXOXKIACHUU HAJ HUMHU
dbepmbI ckpeOka B cOOMpAroIIe TAaKUM 00pa30M IIJIAaBAIOIIME BEIIECTBA, BMECTE CO 3HAUYUTEIb-
HBIM KOJIMYE€CTBOM BOJIbI 00€CTICUYMBAIH BIAYKHOCTh yAISIeMOl cMecH ropsiaka 97%.

4.3. Pexoncmpykuyus neckonosok Jlroodepeuykoii cmanyuu apayuu.

Ha JIGCA u HJI6CA Obutn mocTpoeHbl MECKOJIOBKM MOPH30HTAIBHOTO TUMA. I'opu30H-
TaJbHbIE MECKOJIOBKHU BBIMOJHEHBI M3 KEJIe300€TOHA U MPEJCTABIAIOT COO0OM Y/UIMHEHHbBIE B
IUTAHE COOPYKEHUS C MPSAMOYTOJIbHBIM IIONIEPEYHBIM CEUEHUEM.

Cormacno npoekty Ha JIOCA u HJIIOGCA meckosloBKH BBITTOTHEHBI JIMHON 20 M, TUTOIIA-
nbto ceuenus 6xX2 m (h).

Baxkneiimmmu 31eMeHTaMH MECKOJIOBOK SIBJISIFOTCS: BXOJIHAS YacTh MPEACTABIIAIONIAs CO-
0ol KaHaJI, BBIXOJHAS YacTh - BOAOCIHB C IIMPOKHM MOPOTOM, IpusMoK (OyHKep) mis cOopa
necka.

CKopocTh IBUJKEHHUS NPOTOKA CTOYHOM XUAKOCTU 10 FOPU3OHTAIBHBIM IECKOJIOBKAM
paBHa 0,3 m/cex.

Ha JIroGeperkoii cTaHIMu adpanuu Mecok, KOTOPBIA OCaKIaeTcss Ha THO 10 BCEH TuIoIa-
I, crpebaercs CKpeOKOBBIM MEXAaHU3MOM B IMPUSIMOK. Y IaJieHHe MecKa U3 MPUSMKOB MECKOJIO-
BOK IIPOM3BOJUTCS TUAPO3IIEBATOPAMH.

Ha HJI6CA cbop mecka B OyHKEp MPOU3BOJUTCS CUCTEMOM THIpOCMbIBa. KOHCTPYKTHB-
HO CHCTEéMa T'MIPOCMBIBA MPEACTABIIET COOOH clenyromee: o IHY MEeCKOJIOBKH YCTpPOEHBI 4
JIOTKa IMIMPHHON 1 M, IO KOTOPBIM MPOJIOXKEHBI CTajdbHBIC TPYOOIpoBoasl 0=200 MM CO CIpbI-
CKaMH ¢ ABYyX cTopoH. O011ee Koau4ecTBO cupbIckoB 70 1mT.

[Togadya mpoMBIBHOM BOJIbI B CMBIBHOW TPYOOIIPOBOJ OCYIIECTBIISETCS HACOCAMM, YCTa-
HOBJICHHBIMH B 3/IaHUU PEIIETOK.

[TocTynuBmmii B OyHKEp MECOK, pa30aBICHHBIN TEXHUYECKON BOJION, TPAHCTIOPTUPYETCS
10 MYJIBIIONPOBOTY HAa 00pabOTKYy.

Kak mokazan ombIT 3KcITyaTaliu, OCHOBHBIMH HEIOCTaTKaMH B paboTe MeCKOIOBOK
JIOCA sBisiercst TO, 9YTO 000pyIOBaHHME TIECKOJIOBOK CO CKpeOKaMM BKIIOYAET CIOXKHYIO CHCTE-
MYy MEXaHH3MOB: 00CITY)KUBAaHHUE U PEMOHT KOTOPBIX TPEOYET OOJBIINX TPy 103aTparT.

[Tpumenénnas na HJIGCA cucrema ruipocMbiBa 3HaYUTEIBHO MPOIIE B SKCILTyaTalllH,
HO HE oOecreynBaeT MOJHOTO YAalleHUs Mecka U3 meckojioBok. [loaToMy crnennamuctamu ObLI
pa3paboTaH MPOEKT PEKOHCTPYKIIMU MECKOJIOBOK. B paccMaTpruBaeMOM BapHaHTE CEUYEHHUE Iec-
KOJIOBKM IIPUHUMAETCS B GOopMe Tparelnu, YTo MO3BOJISET YBEITUUYUTD 1aBlIeHHUE B TPYOOIpPOBO-
JaX THAPOCMBIBA M CHU3UTH KOJMYECTBO M0/IaBAEMOM TEXHUYECKOW BOJIBI B 2 pasa.

[To mepBOHAYAIEHON TEXHOJIOTHYECKOW CXeMe 0CaoK ¢ MmeckosioBoK JIOCA oTkaumBaics
THJIPORJIEBATOPAMHU Ha IMECKOBBIE TUIOMAAKH. [IPOTSKEHHOCTh MECKONPOBOIOB COCTaBIsiIa 00-
jee 3-X KM ¢ OOJIbIIMM KOJIHYECTBOM JIOKEPHBIX yuacTKkoB. Co3aaBaiiach CUTYyalMsl, KOTia Tu-
pO3JIEBaTOPBl HE MPOKAUYUBAIMA MYJIbIY Ha TaKOE PACCTOSHHE, YacTO MPOUCXOAMWIIMA 3acCOpbl Ha
TpyOOIpOBOJaX, a TUAPOIIIEBATOPHI U3-32 A0PA3UBHOTO M3HOCA COIJIA BBIXOJIWIM U3 CTPOS, YTO
MPUBOJIUIIO K HAKOIUICHHUIO MEeCKa B MPHUSIMKE.

MHoroneTHuil aHanu3 paboThl MECKOJIOBOK MOKa3al, YTO UX pacdeT HeOOXOAMMO MPOU3-
BOJIUTH Ha 3aJiepXKaHue necka KpynHocThio ¢ppakuuu 0,1 mm, a e 0,15 — 0,25 MM, Kak 3T0 ObLIO
MPEeyCMOTPEHO CYHIECTBYIOIMMU HOPMAaTUBHBIMU TPEOOBAaHUSMU.

B 1986 roxy B cocraBe komriuiekca coopyxkeHuii HoBomoOepenKoil CTaHITUN adpariu
OBLT TIOCTPOEH IeX Mo 00paboTke ocajaka MECKOJIOBOK. [IpoekToM mpemaycMaTpuBaioCch MOJY-
4aTh Mpu 00paboTKe OcasiKa MEeCKOJIOBOK CBOOOIHBIN OT OPraHMYECKUX MPUMECEH MeCOK C 3071b-
HOCTBIO 94-96% npu BiaxkxHoCcTH 21-23% 17151 TOCIEAYIONIETO €r0 3aXOPOHEHHS.

[MpunnunuanbHas cxema oOpabOTKH OcajKa MECKOJIOBOK, 0a3upoBajach Ha COUYETAHUU
JBYX IMOCJIEAOBATEIbHBIX TEXHOJIOIMUECKUX OIepaluii THAPaBINYEeCKON KiacCU(pUKaLUU MaTe-
puana — B THAPOIMKIOHAX U CIIUPATLHBIX KIacCHPUKATOpax.
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B 1992 roay Ha ocHOBE KOMIUIEKCHOTO 00CieIoBaHHs Oblila BBIIOJIHEHA PEKOHCTPYKLIUS
1exa necka. B Hacrosiee Bpemsl yCTaHOBKA 10 00pabOTKe Mecka MECKOJOBOK, BKIIIOUAET /1Ba
HanopHbIX ruaporukiona ['TIP-500 u cnupaneHbiii Kiaccudukarop OONbIICH MPOU3BOIUTEIb-
Hoctu KCM-10. Best aTa ycTaHOBKa OblJTa KOMIIAKTHO pa3MellieHa Ha HaJOYHKEPHOW TUTOMIAIKe
IIECKOJIOBOK, YTO MCKJIIOUAJIO UCIIOJIb30BaHNE KOHBEHEPA.

VYcTaHOBKa OTIMYaIach BBICOKOM JKCIUTYaTallMOHHOM HAIEKHOCTBIO M II03BOJIMJIA BbI-
BECTH II€X IeCKa Ha CTaOMIIbHBINA peXUM pabOTHI C OJTYyYEHHUEM TecKa BIaXHOCTHIO 25 — 30%,
KOTOPBII B 3HAYMTEIBHON Mepe ObUI OUMIIEH OT OPraHMYECKUX BELIECTB, MPU 3TOM 30JIbHOCTh
MecKOBOro npoaykra cocraBuia 80 — 85%.

OTH MepONpUATHUS MO3BOJMINA OTKA3aThCS OT HEAPPEKTUBHON CUCTEMBI CKIIAJUPOBAHUS
Ha MECKOBBIX IJIOLIAKAX KHUIKOTO M OBICTPO3arHMUBAIOIIEr0 0Ca/IKa MECKOIOBOK.

B 1993 romy cxema o0paboTKM ocagka IECKOJIOBOK ObuTa JomojiHeHa OydepHo-
yCpeIUTENbHBIM y3JI0M Ha 0a3e onHo# meckonoBok HIIOCA mns mpenaBapuTENbHOTO HAKOILIe-
HUS ¥ YCPEHEHUE MaTepuala nepesl NoJa4el ero Ha yCTaHOBKY.

B 1994 rony Ha 0CHOBaHMH MOJOKUTEIBHOIO OMbITA KCIUTyaTallUl YCTAHOBKH UHCTUTY-
toM MocBogokanatHUNnpoekT Obutr pa3zpaboTaH MPOEKT HOBOW MPOMBINIJIEHHON YCTaHOBKH
00paboTKH OcajiKa MEeCKOJIOBOK, Pa3MEIIEHHOH B cTposiemcs 31anuu pemetok HIIOCA.

PaboTa mo MoHTaxy, HaJaJaKe U OCBOCHHUIO HOBOM YCTaHOBKH BhITMOJIHEHA B 1996 roxy.

Jlnst 00paboTKM ocalika TECKOJIOBOK Ha HOBOM yCTAaHOBKE MPUHSATA OJHOCTAAMIHAS CXe-
Ma, KOTOpas 3aKJIF0YAeTCsl B OTMBIBKE IIECKOBOI'O 0CaJKa OT OPraHMYECKHUX IMPUMECEH METOAOM
THJIPABINYECKON Kiaccu(UKaluu, OCYIIECTBIsIEMON B HamopHbIX ruapouukionax ['T[P-500 u
criupanbHbIX Kiaccupukaropax KC1-12, ¢ mogydyeHneM KOHEUYHOTO MECKOBOTO MPOAYKTa 30J1b-
HOCThI0 nopsiika 80-85% u BnaxkHocThIO nIOpsaka 30%.

VYcraHoBiieHHOE 000pyIOBaHHE CKOMIIOHOBAHO B JBE HE3aBHCHMBIE TEXHOJIOTMYECKHE
muHud. OOBsi3Ka 000pYIOBaHMS IMPEIyCMAaTPUBACT BO3MOXKHOCTH OOpabOOTKU MOJaBaeMOro U3
neckosoBok JIOCA u HIIGCA ocaaka, kak pa3ielbHO — Ha 00€UX JIMHUSIX OJHOBPEMEHHO, TaK U
COBMECTHO — Ha OJHOW TEXHOJOTMYECKOW JIMHUU (BTOpas B pe3epse). OcaqoK M3 MECKOIOBOK
HJI6CA moxeT momaBaThes Ha Oy(depHO-pacnpeneuTebHbIA y3€, COCTOsImui u3 OydepHo-
pacrpenenuTeNbHbI MeCKOIOBKH, 000pyaoBanHON ruaponukionoM ['IIP-500 mist momyTHOTO
YIUIOTHEHHS IOCTYMAOIEN IECKOBOU ITYJIBIIBI M YACTUYHOIO yIaJICHMS B CIIMBHYIO BOAY JIETKHX
(dpakuuii OpraHuKy.

CnuBHas BoAa ¢ yCTaHOBKHM M Oy(epHO-pacnpeseauTeabHOro y3ja HalnpaBiseTcs B OT-
BOIAIIMN KaHa neckoiioBok HJIIOCA.

O06e3BOYKEHHBIN TOTOBBIN MECKOBOM MPOIYKT MOCTYIAET B HAKOIUTEIIbHBIA OYHKED.

W3 GyHkepa roToBBI MPOAYKT NEPUOJUUECKH BHIBOSUTCS aBTOCAMOCBAJIaMU Ha TUIOIIA-
Ky CKJIaIUPOBaHU.

PazpaboranHas ycTaHOBKa MOXET pacCMaTpHUBATbCA KaK THUIOBAas Ul NMPUMEHEHUS B
CXEMax OYHMCTKHM T'OPOJCKUX CTOYHBIX BOJ Ha JACHCTBYIOIIUX U MPOCKTHPYEMBIX CTAHLMAX adpa-
LUU.

4.4. PekoHcmpyKuusa coopyycenuil 0uonocudecKoil 04ucmKu.

buonornueckne MCTOAbI OYMCTKHU CTOYHBIX BOJA BBIACIIAIOTCA CPpCAU APYTrUX MCTOIAOB
OYUCTKH YHHBEPCAILHOCTHIO U IKOJOTHYECKOW YMCTOTOM, TaK KaK B OCHOBE ATOTO METOJa Jie-
JKaT MPOIIECCHI, MPOTEKAIOIINE B IPUPOJIC HEMPEPHIBHO.

OcHOBHasl pa3HHIIA B TPOIIECCAX OYMCTKU 3aKIIIOYACTCS B MHTCHCHU(HKAIIMUA 3TUX IPO-
IIECCOB B COOPYKCHHUSIX OMOJOTHYECKOW OYHMCTKH PA3TUYHBIMU METOJaMH (Tofaueil CKaToro
KHCJIOPO/ia, YBEITMYEHUEM JI03bI aKTUBHOW OMOMAcCCHl B 00BEME COOPYKEHHsI, TPUMEHEHHE 3a-
IPY304YHBIX MaTEpUAIIOB, TEMIIEPATYPHOM PETYIUPOBAHUU U IPYTUMHU CIIOCOOaMH).

Haubomnbmiee pacnpocTpaHeHHe B MPAKTHKE OYUCTKH CTOYHBIX BOJ TOJYYHIIH PaCIIpO-
CTpaHeHHe OMOJIOTHYeCKHe (QUIBTPHI U a3POTEHKH. DTH COOPYKEHHS JOCTATOYHO HA/ICKHBI B
pabote, MPOCTHI B dKCILTyaTannk ¥ 3(G(EKTUBHBI, HO YYBCTBHUTEJIbHBI K PE3KUM KOJICOAHUSIM
IMPUTOKA CTOYHBIX BOJ WX U3MCHCHUIO KOHLCHTPALIUU 3anH3HeHHﬁ, KOTOPBIC OKA3bIBAIOT HC-
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6J'IaFOHpI/I$ITHOC BO3,Z[€I>'ICTBI/IC Ha KAQUCCTBCHHBIC ITOKA3aTCIIN OYHIIICHHBIX CTOYHBIX BOJ Hepe;[
cOpOCOM UX B BOJIOEMEI.

4.5. Aspomenku.

CoBpeMeHHBIN a’pOTEHK MPEJCTABISAET COO0M THOKOE, HO JOCTAaTOYHO CIIOKHOE B TEX-
HOJIOTUYECKOM OTHOILEHUHU COOPYKEHHE. AIPPOTEHKU MPUMEHSIOT AJIs MOJHOM WM 4aCTUYHOU
OUYMCTKA KOMMYHAQJIBHBIX M MPOU3BOJCTBEHHBIX CTOYHBIX BOJ B IIMPOKOM JUANa3zoHe KOHIICH-
Tpauui 3arpsi3HEHUN U paCcX0l0B CTOYHBIX BOI.

Jlist obecrieueHnst HOpMATbHOTO (YHKIIMOHUPOBAHUS a3POTEHKOB HEOOXOIMMO, TIOMUMO
CTOYHOW BOJIBI, TTOAABATh AKTUBHBIM W1 U KUCIOPOJ (B BHAE OOBIYHOTO CXKATOTO BO3AYyXa HIIU
00oraméHHy0 KUCIOPOJIOM ra30BYIO0 CMECH).

VY CiioBHsI HHTEHCUBHOM pabOThI a9pOTEHKOB 00ECIIEYMBAIOTCS:

v BEJIMYMHOMN HArpy3KH 0 OPraHMYEeCKUM 3arPSI3HEHUSAM Ha aKTHBHBIHN WIT;

v 7103011 ¥ BEIMYMHOI MHJEKCA aKTUBHOTO MIIA;

v CKOPOCTBIO M3BATHS W OKHCJIEHHS, COJCPKAIIMXCA B CTOYHOM BOJE OPraHMYECKUX 3a-
I'PSI3HECHUN;

v CeIMMEHTAIMOHHON CITOCOOHOCTHIO aKTHBHOTO WA,

v’ obecrieucHHEM PaBHOMEPHOI adpalueil Bcero 06bemMa COOpyKEHuUS;

v' COOTBETCTBHEM IIapaMeTpaM, MPU KOTOPBIX MPOTEKAIOT Ouosornueckue mpoieccsl (pH,
TEeMIepaTypa, HATMIhe OPraHNYeCKHUX 3arps3HEHUN B HEOOXOJMMOM KOJMYECTBE U OMOTCH-
HBIX JIEMEHTOB).

APpPOTEHKH YCTIOBHO MOKHO KJIaCCH(UIIMPOBATH MO CICAYIOIIMM OCHOBHBIM MPU3HAKAM
(cM. puc. 4.5).

[ ADPOTEHKH ]

(Ilo Ty cucTeM )

/l'[o rnnpasnnqb 4[0 cnocoﬁ) (10 Harpyske H) 410 YHCITY cTy} Glo KOHCprD

CKOMY  peXuMy peresepanmuu AKTHUBHBIA MWJI: | | eHel  OYHMCT- | | THBHBIM  HpH- s <
ABHIKEHHSI TOTO- AKTHBHOIO BBICOKOHATPY- KH: oxHO-; | | 3Hakam:  mps-

Ka MI0BOM cMecH: | | miia: asporenxu | | sxaembie; ABYX- U MHOTO- | | MOyroJibHbIE; ILHCEMOHEICS
AIPOTEHKH- ¢ pa3gesbHOIi | | 00BIYHBbIE; HHU3- | | CTyHmeH4YaThIe KpyIJble; KoMm- | | CKOIl; ¢ MeXaHH-
BBLITECHUTEJIH; perenepanmei; KOHATPYsKeH- OuHMpoBaHHbIe | | Y€CKOH, KOMOM-
aOPOTEHKH  CMe- aOPOTEHKH ¢o- | | HbIe. HNPOTHBOTOY- HUPOBAHHOM
cureau; PBCIK; n BMeEIlIEHHbIE ¢ Hble; WIAXTHBIE; | | rHAPOAMHAMH-
aOPOTEHKH  Tpo- pereHepaTopa- GUIALTPOTEHKN; | | yeckoii;  mHEB-
MEKYTOHOIO TH- MH. (drorenku | (o TCx AR B e

e Ap- CKOM
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Puc. 4.5. Kinaccudukanusi a3poTeHKOB.
I'maBHBIM KpuTepueMm, 00yCIOBIMBAIOIINM XapaKTEPUCTUKU pPabOThl a3pOTEHKA, SBISET-
sl TH/IpABIINYECKas cxeMa ero (yHKIMOHUPOBAHUA. B COOTBETCTBUU C HEIO MOXHO KJIacCU(pH-
LUPOBaTh A3POTEHKH HA: adPOTEHKHU-BBITECHUTENIN a’POTEHKU C PaccpelOTOYEHHBIM BITyCKOM
O‘-IHH.IEICMOﬁ BOABI 1 COCPCAOTOYCHHBIM BIIYCKOM aAKTHUBHOT'O MJIda a39pOTCHKU-CMCCUTCIIN.

Ha puc. 4.6 npuBeeHbl KOHCTPYKTHUBHBIC PELICHUS a3POTEHKOB, IMOKA3bIBAIOIINE OCHOB-
HbI€ KOHCTPYKTUBHBIE pazIndyie MEXy dTUMU COOPYKCHUSIMH U KOTOpPBIE MTO3BOJISIIOT ONpee-
JSITh OCHOBHBIE ITYTH UX PEKOHCTPYKLUU.
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Puc. 4.6. OcHoBHBIE cXeMbl PA00THI ADPOTEHKOB.

OO6cnenoBanne CTPOUTENBHBIX KOHCTPYKIIUI a3pOTEHKOB WM JPYTUX COOPYKEHUH, KO-
TOpbI€ BKJIIOUYEHBI B COCTaB COOPYKEHUN OMOJIOTMYECKON OYUCTKH, UMEIOT 0CO00€ 3HAauYeHHeE,
TaK KaK BCE 3TH COOPYXEHHS NOJDKHBI OBITh T€pPMETUYHBI M 00JIaAaTh ONpPENeIEHHON MPOYHO-
CThI0. B BO3MOXHOCTH MCMOJIB30BAHUS CYIIECTBYIOIIUX 3AaHUN, COOPYKEHUN U KOMMYHHUKALINI
B COOTBCTCTBHUU C TCXHUUYCCKUM 3aJdHUCM HA PCKOHCTPYKIHIO.

[Ipu oOcnenoBaHUM CTPOUTETBHBIX KOHCTPYKLUUN HCIONB3YIOTCS CIEHUATbHBIE METOIbI
U MHCTPYMEHTBI JUIs OTIPE/IEIICHUSI COCTOSIHUS JKEIe300€TOHHBIX U METANTNYECKUX KOHCTPYKIIUN

U MX IPOYHOCTHBIX XapaKTEPUCTHUK.
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Pac4€rsl BBINOMHAIOTCA 10 M3BECTHBIM METOAMKAM PAcyéra a3pOTEHKOB U KOMMYHMKa-
IIUH, KOTOpBIE MpuBeAeHBI B yueOHuke moj peaakiueit C.B. Skosnera u 10.B. Boponosa «Bo-
JIOOTBEICHHE M OYMCTKA CTOYHBIX Boa» M, u3n-s8o ACB 2006 r.

PaccmaTpuBasi OCHOBHbBIE KOHIIETIIIMK PEKOHCTPYKIIMU a3POTEHKOB HanboJjiee HarJsHO
X MOXHO OTCIEAUTh Ha KJIACCHMUYECKOM CXeMe a’poTeHKa, KOTopas MpUBEJCHa Ha pHC. (puc.
4.7). Ha aToli cxeMe ¢ onpeeiéHHON CTENEHbI0 TOYHOCTH MOYHO OTPEICTUTh Han0oee Bax-
HbIE y3JIbl U TEXHOJIOTHYECKUE MMapaMeTPhl, KOTOPbIE MOTYT MOJIBEPraThCsi PEKOHCTPYKIIUU WU
WHTEeHCU(DUKAIUN

N2 e
|
i -
. ) 6
| Q |
[ |
LI

Puc. 4.7. K1accnueckasi cxeMa 0HOJIOTHYECKO 0YHCTKH CTOYHBIX BOI:

1 - crouHas Boza mocie NEpBUYHBIX OTCTOMHUKOB; 2 - a3pOTEHK; 3 - WIIOBas CMECh U3
a3pPOTEHKOB; 4 - BTOPUYHBIA OTCTOMHUK; 5 - OUMILIEHHAs BOJA; 6 - joBasg KaMmepa; 7 - - HUPKY-
JSIUOHHBIN aKTUBHBINA WII; 8 - M30BITOYHBIA aKTUBHBIA WiI; 9 - BO3AyX M3 BO3AYXOAYyBOK; 10 -
a’pallMOHHAs CUCTEMA /IS [TOAAYX U paclpesiesieHUs BO3ayXa B adpOTEHKE.

[TpakTrueckn Bce CHCTEMBI OMOJIOTMYECKOW OYHCTKHA CO CBOOOJHO TUTABAIOUIAM HJIOM

COJIEpIKaT CIIEAYIOIINE OCHOBHBIC SJIEMEHTHI:

v\ €MKOCTHBIE COOPYKEHUsI, Hepas3AeIEHHBIE I Pa3Ic/ICHHbIE Ha EMKOCTH (30HBI) C a’pa-
et u 6e3 a’panum;
o0opyIoBaHuE TS adpalliy;
o0opymoBaHue IS MepeMenInBanus (0O0ecTeueHus MmoAep>KaHus Wia BO B3BEIICHHOM
COCTOSIHMH B €MKOCTSIX, TJIe T10/1a4a BO3/lyXa UCKITFOYACTCS WIIH HeXKelaTeIbHa);
KOMMYHHKAITUU U 000pYAOBaHUE IS IEPEKAYKH PEIUPKYIISIIUOHHBIX TOTOKOB;
cucrema ACY TII.

AN

AN

4.5.1. Cospemennoe obopyoosanue 011 6UOI02UYUECKON OYUCIMKU CHLOYHBIX 600.
Ajrpayuonnsie cucmemol

BonbIIMHCTBO COBPEMEHHBIX aPALIMOHHBIX CUCTEM OTHOCHUTCA K MENKOMy3bipuaThiM. Ha
KPYIHBIX OYUCTHBIX COOPYXEHMAX MEXAHWYECKHE adpaTophl, KaK MpPaBWIIO, HE MPUMEHSIOTCS.
AbBpallMOHHBIE CUCTEMBI COCTOSIT U3 BO3AyXOpPa3BOJSAIIEH CUCTEMBI (PEIIETKH) U a3paTOpOB.
Bo3sayxopa3Bozsias cucrema ¢ NOMOLIbIO CIELUANBHBIX JAeTalneld KPEenUTCs K THUILLY COOpYXKe-
HUS. APpaTophl Ha KJIEEBBIX WM Pe3bOOBBIX COCTMHEHUAX KPEIATCS K BO3LyXOPa3BOIAIIEH CHC-
Teme. Marepuanom JUis BO3AYXOpPa3BOISAMIEH CUCTEMbI OOBIYHO CIIYKUT IJIACTUK HJIM HEpiKa-
BEIOLAs CTAJIb.

AbdpaTopbl COCTOST U3 MOPUCTOTO IEMEHTA, Yepe3 KOTOPBIM BO3JyX IOJAETCS B adpH-
pyemyto cpeny (auddysopa) u kopryca. [Io THIy aspaTopoB MOKHO pa3Je/iuTh HA TpyOUaThIe,
JMICKOBBIE W IUIACTUHYATBIE, KOTOPHIE, B 3aBUCUMOCTH OT MaTepuaina Iu(@y30poB, ObIBAIOT C
OTKPBITBIMU TTOPaMH UJIH € 3aKPBITBIMU TTopamMu. nddy30psl ¢ OTKPBITEIMU TOpAMH U3TOTABIIH-
BAIOT U3 KEpaMUKH, IUIACTHKA, TUTaHA U Ap. MaTepuanoB. J{uddy30opsl ¢ 3aKpbITHIMH IOpaMu
U3TOTABJIMBAIOT U3 CIEUUAIBHOW PE3HHBI WM CWIMKOHA. [IudQy30pbl ¢ 3aKpBITHIMUA TOpaMu
HCIIOJB3YIOTCA B CUCTEMax C MyJibcupyronien aspauueil. [locne npekpamienus mogauu Bo3ayxa
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HOPBI COKUMAIOTCSI, MIPETIATCTBYS MOMAJaHUIO UIIOBOI CMECH B a’pallMOHHYIO CUCTEMY M €€ 3aCo-
PEHHIO.
CoBpeMeHHBIE a3paIlOHHBIE CUCTEMBI XapaKTePU3YIOTCS:

v" 3((HEeKTHBHOCTBIO IEepeHoca KUCIopoaa (Kak IpaBHIIO, YKA3bIBACTCS U CTAHIAPTHBIX
ycnoBuit): 18-26 %,
noTepei nasnenus B nuddyszopax: 0,25-0,50 m Bo. CT.;
CpOKOM cITyKObI Tu(h(HY30pOB U a3pAIMOHHBIX PEIIETOK: HE MEHEee S JIeT;
TEXHOJIOTUIHOCTBIO MOHTa)Ka M PEMOHTA.
CeromHsi pBIHOK TpeJUIaraeT MUPOKHUN CIEKTP KaK POCCUUCKHX, TaK M 3apyOeiKHBIX
asparmonnbix cuctem: OTT Systems; Flygt (Sanitar); HIIIT «Ilarduna» u tpyOuarbie «IKOIMmo-
aumep, «ITeK» U Jp..

ANENEN

HOZPnyCHble MEWAIIKU U ROCPYIHCHbBLE DEUUDPKYTIAUUOHHDBLIE HACOCDbL.

[TorpyxHble MeIIaIKy NpeqHA3HAYEHbI ISl IEPEMELINBAHUSA UJIOBOM CMECH U NIPUMEHS-
I0TCS B TEXHOJIOTHSIX OMOJIOTMYECKON OYUCTKU CO CBOOOAHO IUIABAIOIIUM HIIOM.

[To Tumy Memanku MOXKHO pa3/ieuTh Ha HU3KOOOOPOTHBIE M BHICOKOOOOPOTHBIE.

Husko060poTHBIE MeMIATKH UMEIOT AuaMeTp Jyonactei 1,2-2,5 m, 2 wim 3 jomactu, Jac-
TOTY BpalieHus npomnesuiepa 15-120 06/MuH, 371€KTpoIBUTATENb MOIIHOCTRIO 1-5 KBT 1 nmpenna-
3HAYEHBI JJI1 OPraHU3aLUU KPYTOBOTO ABUKEHUS BOJbI B COOPYKEHUSAX.

BricokoobopoTHbIe Memanku uMetoT auametp nonacrei 0,15-0,9 m, 2 wnu 3 nonactw,
4acToTy BpamieHus nponemiepa 10 1400 o6/mMuH, 31eKTpoaBUTaTeas MOMHOCTEHIO0 0,2-16 kBT 1
IpeIHAa3HAYEHBI U1 IEPEMELINBAHUS OTAEIbHBIX EMKOCTEH U JIOKAJIBHBIX 30H.

[TorpyxHble pelUpKYISILUOHHBIE HACOCHI TPEIHA3HAYEHBI JIS IEPEKAUYKU UIIOBOM CMECH
U3 OJIHOM TEXHOJIOTUYECKOH 30HBI B APYyryio. [1o KOHCTPYKLIMU aHAIOTHYHBI BHICOKOOOOPOTHBIM
MelIaJIKaM, JOMOJHUTEIBHO Ha MPOIEUIep YCTaHABIMBAETCA KOJIBLIO, JUIsl OAKIFOYEHHS K Ha-
nopHomy TpyoonpoBoay. Hacocer nmeror auamerp npornemiepa 0,25-0,8 M, MOIITHOCTh ABHUTraTe-
as 1,5-16 xBt, npousBoautensHocTh 10 S000 M3/qac, Hamnop ot 0,1 10 2 M.

B KOMIUIEKT BXOAMT, Kak IPaBWJIO, BEPTHKAJIbHAsl CTOWKa, CiyXkamas i IoJbeMa-
OITyCKaHHus 00OpyIOBaHUS, a TaKXKe OMOPON ISl KPeIIeH!s] MELIAIKN WM Hacoca. BepTukaib-
Hasl CTOMKa KPENuTCs K JHUIY aHKEPHBIMU OOJITaMU U B BEPXHEH YacTH — K CTEHKE HJIM MOCTH-

KY.

HaumenoBanne | HuzkooOopoTHbie Memanku |  BbIcOKOOOOpOTHBIE Me- [IponennepHble HACOCHI
IIPOU3BOIUTEIIS LIAJIKH

KSB

(F'epmanmust)

ABS

(IlIBemus)
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EMU
(I'epmanust)

Flygt
(IIBeuns)

Puc. 4.8. O6opynoBaHue BeIyIMX eBPONEHCKHAX MPOU3BOTUTEEH.

B KOMITIIEKT MOXKET OBITh BKIIOYEHO MEPEHOCHOE MOIBEMHOE YCTPOMCTBO (OAHO HA He-
CKOJIBKO €TUHHI] MEUIAJIOK UJIH HaCOCOB).

[TockoNbKY TEXHOJOTHUHU TIIYOOKOW OYHCTKH OT OMOTCHHBIX AJIEMEHTOB BHEIPSIFOTCS Ha
OTAEJBHBIX OYUCTHBIX COOPYKEeHUAX B Poccun nmociennue 3-5 jiet, cepuitHoe MpOU3BOACTBO I10-
IPY’KHBIX MEIIAIOK U MOTPY>KHBIX MPOIEIEPHBIX HAcOCOB B Poccun B HacTosIIee BPEMS OTCYT-
ctByeT. Ha puc. 4.8 nmpencraBneHo 060pyaoBaHue BEAYIINX €BPOMEUCKIX IPOU3BOIUTEICH.

3anopno-pecynupyrowaa apmamypa.
st obecriedeHNs] ONTUMAIBHOTO TEXHOJIOTHUYECKOTO peXUMa B CHCTeMax Ouoyioruye-
CKOM OYMCTKH C yAaJeHUEM OMOTEHHBIX 3JE€MEHTOB HEOOXOJHWMO MOCTOSHHOE PETyIUpOBaHUE
nojauu Bo3ayxa. [ aTux 1eneil npuMeHseTcs 3aopHO-peryIHpYONas apMaTypa CIeIyIoIX
THUIIOB:
® IMCKOBBIC IOBOPOTHBIE 3aCIOHKHU (OaTTepduisii);
®  33/IBIDKKH IIMOEPHOTrO THUIIA.
[Tpu BBIOOpE 3aTIOPHO-PETYIUPYIOLIEH apMaTyphl CIeAYeT YUUTHIBATh!
® YCTOWYMBOCTBH K (haKTOpaM BO3ACHCTBHS OKPYXKAIOIICH Cpellbl — TEMIEPAaType U BIAKHOCTH
(B OONBIIMHCTBE CIydaeB apMaTypa yCTaHABIMBAETCS HA OTKPBHITOM BO3/IyX€, HEMOCPEICT-
BEHHO Ha COOPYKEHUSX);

e JUIS IPUBOJIA: CKOPOCTh OTKPBITHUS/3aKPBITHS (711 adpalliOHHBIX CUCTEM HOPMAIIbHOE BpEeMsI
oTKpheITUs/3aKkpeITUs — 120-180 cek.);

e HaguuMe NPEJOXPaHUTENeH I 3alIUTHl AJEKTPOHUKH, BHIMMOTO WHIMKATOpa IMO3ULHUH,
HaJM4HE TaTYNKOB MOJIOKEHHUS, BO3MOKHOCTh uHTerpanun B ACY TII.

OOpa3upl MPOAYKIIMU BEAYIIMX €BPONEHCKUX MpousBoautenel npenactasiens: WECO
Armaturen (I'epmanus) 3aaBrmKKH mmOepHoro tumna; Danfoss (JlaHust) TUCKOBBIC TTOBOPOTHBIC
3acnoHku (tuma Oatrepdisii); EBRO Armaturen auckoBbie MOBOPOTHBIE 3aCIOHKH (THIa Oat-
tepduisii); KSB (I'epmanus) TUCKOBBIC TOBOPOTHBIC 3aCIOHKH (THITa OaTTepQIIsii)
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Boszoyxooysxu ¢ pecynupyemoti nodauei 6030yxa.

Jlns HarHeTaHus BO3AyXa B a’pallMOHHBIE CHCTEMBbl UCIOJIb3YIOTCS CIEAYIOUINE BUIbI
000pyI0BaHUS:

v/ BBICOKOHATIOPHBIE BEHTHJIATOPHI (MOYKHO HCIIOJIB30BATh MPH HATIOPE 10 3 M BOASHOTO
cTonba);

v' TypOOBO3IyXOMYBKH;

v/ KyJauyKoBBIC BO3JYXOIYBKH (Ha IPHUHIIUIIE BaKyyM Hacoca PyTa).

PerynupoBanue mnojauu BO3AyXa MOMKET OCYLIECTBIATHCS 3IIEKTPUUECKHM CIIOCOOOM
(4acCTOTHOE peryaupoBaHUe) TMO0 MEXaHUYECKHM CIIocoO0oM (TuIpoMydTa, U3BMEHEHHUE TeOMET-
PHUYECKUX XapaKTEPUCTHK BCACBIBAIOLIETO KOJIEKTOPA).

JU1st BO3/1yX0TyBOK OOJIBIIION MPOU3BOAUTEIIEHOCTH IPUMEHSIOT MEXaHUUECKYIO CUCTEMY
perynupoBanus. Ha BcacbIBarolieM KOJUIEKTOpPE, B HEMOCPEACTBEHHOW OIM30CTH OT pabouero
KOJIeCa YCTaHABJIMBAETCS allapar, BHYTPU KOTOPOTrO pa3MelleHa CHCTeMa JIONATOK C M3MEHsie-
MBIM YIJIOM — CM. PHUC. ...... 3AKpyYHMBaHHE BXOJSILErO MOTOKA, YTO U3MEHSAET KaK MpPOU3BOIU-
TEJILHOCTb, TaK M MOTPEOISIEMYI0 MOIIIHOCTh arperara. M3rotoBieHne BO3AyXOIyBOK OOJBIION
IIPOM3BOUTEILHOCTH OCYIIECTBIISIETCS O/ 3aKa3.

IIpubopvl mexnonocuuecko2o KOHMPOAL.

ITprGOpBI TEXHOIOTMUECKOTO KOHTPOJIS ABISIOTCS OAHUM U3 HEOOXOAMMBIX 3JIEMEHTOB B
COBPEMEHHBIX TEXHOJIOTUAX OMOJIOTHMYECKOW OYMCTKU. OHM MPUMEHSIOTCA Kak COOCTBEHHO IS
KOHTPOJIS B pexxuMe ON-line, Tak u U1 aBTOMaTHYECKOro YIPaBICHUS TPOLIECCOM.

CriexTp U3MepsieMbIX MapaMeTPOB TOCTATOYHO IIUPOK, HanOO0JIee YacTO Ha COOPYKEHUIX
OMOJIOrMYECKON OYMCTKHM M3MEPSIEMBIMM MapaMeTpPaMu SIBISIOTCS: PacXolbl BO3JlyXa M JKUIKO-
CTEW; pacTBOPEHHBIH KHCIOPO; B3BEUICHHBIC BEIECTBA MJIM COIEP)KaHUE CYXOr'o BEILIeCTBA;
HUTpPaThl, aMMOHHUMHBIN a30T; pocharel; 00muUl OpraHUYECKUMA YTIIEPO/I.

[TpuGopsl TEXHOJIOTUYECKOTO KOHTPOJIS JOENATCS Ha J1a0opaToOpHbIe M MPOMBINUICHHBIE,
CTALlMOHAPHBIE U IEPEHOCHBIE.

ITpu BeIOOpE Mapku npubopa cienyeT yYuThIBaTh:

JIMana3oH U3MEPEHHUI;

HOTPEIIHOCTh U3MEpPEHUs (Kak IIpaBuilo, B peaenax 2 %);
MOTPEOHOCTH B PEarcHTax;

CPOK CITy>KObI 3aMEHAEMBIX JieTasiel (MeMOpaHbl, JaTYUKHU U T.J1.);
TPYAOEMKOCTh MPOLEAYPHI KAINOPOBKU U MEPUOJANYHOCTD KATMOPOBKH;
BO3MOXKHOCTb MHTerpauuu ¢ cucremy ACY TII;

JUI IPOMBIIIJICHHBIX TIPUOOPOB:

YCTOMYUBOCTH K (haKTOpaM BO3ICHCTBUS OKpPYXKAIOIIEH cpeibl;

THUII YCTAaHOBKHU (OTKPBITAask EMKOCTh, HATIOPHBII TPyOOIIPOBOT)

HaJIMYMEe CHUCTEMBI 0TOOpa Mpo0 U MPOOONOATOTOBKH, TMOO U3MEPEHHE HETIOCPEICTBEH-
HO B CPEZI€ 30H/IOM.

AN N N N N SR NRN

Cnucoxk npounssoanTesieil NpuOOPOB TEXHOJIOTHYECKOIr0 KOHTPOJIA.

Tabmuma 4.1.
HaunmenoBanue Crpana Bunpsl BelmycKkaemMbIX IpUOOPOB TEXHOJIOTHYE-
CKOT'0 KOHTPOJIS
Danfoss Janus KHCIIOPOJIOMEPHI, PACXOIOMEPHI
Dr. Lange ['epmanmst aHAIM3aTOPbl OOIIEr0 OPraHHYECKOro YIJie-

poJia, aHATM3aTOPhl aMMOHHMITHOTO a30Ta, a30-
Ta HUTPATOB, docdopa docdaToB, aHATU3ATO-
pBl AaMMOHHUHHOTO a30Ta, a30Ta HUTPATOB,

dbocdopa pocharon

Endress+Hauser I'epmanus KHCJIOPOJIOMEPBI, PACXOIOMEPHI, KOHIIEHTpa-
TOMEpHI B3BEIICHHBIX BEIIECTB M CYXOTrO Be-
IIECTBA B OCAJIKE, KUCIOPOJIOMEPHI,
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SERES

®paHuus

KHCIIOPOJIOMEPHI, aHATM3ATOPHl AMMOHUHHOTO
a30Ta, a30Ta HUTPAToB, hochopa docdaTor

Sigma

poOOOTOOPHUKH

STIP Isco

I'epmanus

a”Hasm3zarops! BITK

Technoprocur

[IBerimapus

KHCJIOPOAOMEPHI, aHATU3aTOPHI O0IIIEro opra-

HUYECKOro yriepona, anaiuszaropsl bBIIK,
MpoOOOTOOPHUKH, KOHIIGHTPATOMEPHI B3BE-
IIEHHBIX BELIECTB U CyXOI'0 BEILECTBA B OCal-
Ke

WTW I'epmanus KHCJIOPOJIOMEDPBI, KOHLIEHTPAaTOMEPHI  B3Be-
IIEHHBIX BEIIECTB U CYXOr'0 BEILECTBAa B OCA[I-
K€, aHaJIM3aTOpbl aMMOHMMHOIO a30Ta, a30Ta
HUTpaTOB, ocdopa pocharon

4.5.2. OcnogHble KOHUenyUuU peKOHCMPYKYUU AIPOMEHKOG.

PaccmoTpuM, HEe yduThIBas KOHKPETHBIE KOHCTPYKLHH adpPOTEHKOB, II0 HM3BECTHOMU
KJIACCHMYECKON CXeME OYMCTKH CTOYHBIX BOJ| BO3MOKHbBIE BApUAHThI PEKOHCTPYKLIUU COOPYKe-
HUI 1 000pyOBaHUS, B 3aBUCIMOCTH OT JJOCTH>KEHUSI HEOOXOJMMBIX MTOKa3aTesel OunIIeHHON
CTOYHOM BOJEL.

CeKkuuonuposanue aipomeHKog.

[IpumeHeHne NpPOAOIBHOTO CEKIIMOHUPOBAHMS a3POTEHKOB MOMEPEUHBIMU MEPETOPO-
KaMu, HC JOXOAAIIIMMH JII/I6O J0 JHa (I/IJ'II/I YCPCAYIOIIUMHUCA: HC JOXOAAIIUMU TO JO AHA, TO OO
YPOBHSI BOJIbI), JTUOO 710 MMPOTHBOMOJIOKHON CTEHBI (pHC.3.8.) 3HAUUTEIHHO MOBBIMAET P heK-
TUBHOCTH PabOTBI a3POTEHKOB, KaK MO U3BATUIO OPTaHUYECKUX COCTUHEHUH, TaK U MO0 CHUXKE-
HUIO COJIEPIKaHMSI aMMOHHITHOTO a30Ta B OUUIIIEHHOM Boie (TPUMEPHO 10 3-5 Mr/m).

CGKI_[I/IOHI/IpOBaHI/IG MO3BOJIACT MPAKTUYCCKU HCKIIIOYUTH NPOJOJIbHOC MEPEMCIINBAHNUC
WJIOBOM CMECH B a’pOTEHKE M obecreunBaeT 0oJiee MOJTHOE MPUOIMKEHUE TEXHOJIOTHYECKOTO
pexxuMa paboThl a9POTEHKA K PEKUMY HICaTHHOTO BBITECHUTEINS U 0OJiee CTPOTO MOICPKU-
BaTh 3aJIaHHBIM PEKUM a’3pallii B IpeAenax Kaxaou cekuuu. Yuciao Takux CeKIuid mpuHUMa-
€TCs IO PEeKOMEHIAINAM YHCTO MPAKTUIECKOTO XapaKTepa v MOATBEPKIACTCS Pacy€ToM adpo-
TEHKOB-BBITECHUTEIIEH.

CyH_IGCTBeHHBIe OTJINYHUSA OT KJIACCUYECKOM CXEMBI 6I/IOJIOFI/I‘-I€CKOI‘/JI OYHUCTKH B a3POTCH-
KaxX UMEIOT MOJAU(PUKAINH, KOTOPhIE MPUOIIKAIOT pabOTy adpOTEHKOB K CTAAMMHOCTHA OHOJIO-
THYCCKOI0 mponecca OUMCTKU UKW CO3JaHUS B HUX OAMHAKOBLIX IO O6’beMy HUIJIN 110 JJIUHE ad-
POTEHKa YCIIOBUH C TOUKHU 3pEHMSI HATPY3KH HAa aKTUBHBIN HJI WJIM KHCIOPOIHOTO pexuMa.

Ha puc. 4.9 npuBeaén npumep peKOHCTPYKIHUU CIIOCOOOM MPOIOIBHOTO CEKIIMOHUPO-
BaHUs a)POTEHKOB.
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Puc. 4.9. PekoHCTPYKIMS a3POTEHKA MPOXOJIbHBIM CEKIIMOHMPOBAHHUEM.
1 - crouHas Boza mocie NEpBUYHBIX OTCTOWHHUKOB; 2 - a3pOTEHK; 3 - WIIOBas CMECh U3
a3pPOTEHKOB; 4 - BTOPUYHbBIA OTCTOMHUK; 5 - OUMILIEHHAsl BO/A; 6 - njIoBasg KaMmepa; 7 - - HUPKY-
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JSIUOHHBIN aKTUBHBINA WII; 8 - M30BITOYHBIA aKTUBHBIA WiI; 9 - BO3AyX M3 BO3AYyXOAYyBOK; 10 -
a’pallMoOHHas cucTeMa JJIsl IOJIauM U paclpeaesieHus BO3AyXa B adpOTEHKE.

Pexoncmpykuusa aapomenkos ¢ ucnoib308anuem nPUKpeniéHHbIX OUoUeHo308.

IlepcrieKTUBHBIM HamlpaBICHUEM IOBBIILIEHUS 03bl WA B a3pallMOHHOM COOPYXEHHH
SBJISIETCS. UCIIOJIb30BAHUE HEUTPAIBbHBIX HOCUTENEH Il 00pa3oBaHUS Ha HUX (DUKCHUPOBAHHOU
MHUKpOGIOpEl. B 3TOM ciydyae B a3poTeHKe MOAJIEPKUBAIOTCS JIBa BUJa MUKPOOHAIBHBIX KYJb-
Typ: CBOOOJIHO IUIaBarolas, MPEACTaBIAONIAs COOON aKTUBHBINA U1 B OOBIYHOM €r0 MOHMMAaHUU
Y IIPUKPEIJIEHHAsI K HOCHUTEIIIO.

B kauecTBe HOocuTenelr MUKpOQIIOpHI UCTIONB3YIOTCS KakK IJIaBarolliue, Tak U (PUKCUpOBa-
HO YCTAHOBJICHHBIE HACA/IKU U3 PA3IMYHBIX MAaTEPHAIOB PA3IUIHON (HOPMBI, O3BOISIONINE 3HA-
YUTEIbHO YBEJIMYUTH 103y Hia B adpoTeHke. K Takum MaTepuaiaM MOXKHO OTHECTH IUIaCTMAacco-
BbI IIHYp (WJIN BEPEBKY), YCTAHABIMBAEMBIM B a9POTEHKE B BUJE CETEH ONPENEIEHHOIO IUIETe-
HUS1, CBOOOHO IJIaBaroIIMe IyOKH pazauuHOl (GOPMBI C TOPUCTOCTHIO OKOJIO 97% C BHyTpeHHEN
U BHEUIHEH MOBEPXHOCTHIO, CIIOCOOCTBYIOMIEH MPUKPEIUIEHHIO OMoMacchl. B a’pannonHoi 30He
ATOT IJIABAIONIMI MaTepuan (IJIOTHOCTh ero Onm3ka K 1) yaep:KuBaeTcs ¢ MOMOIIBIO MTPOBOJIOY-
HBIX CETOK, IPEJOTBPALIAIOIIMX €0 BBIHOC B OTCTOMHBIE COOPYKEHUs. B 0Te4eCTBEHHON IIPAKTH-
Ke pa3paboTaHbl ceTyaThle HACAAKH U3 CHHTETUYECKUX MaTepuasioB pupMamMu — « IKOMOIUMEPY,
«9tek», «I'pun @pory, «Kommiekr-3konorus» u ap. IToMuMo ceTyaTsix HacaJOB UCHOIb3YIOTCS
KECTKUE TTOIMMEPHBIC OJIOKM BeChbMa OJTM3KHE K 3arpy304YHOMY MaTepuary OnopuIbTPOB, TAKOTO
BUJIA 3aIPy304YHbIE MAaTE€PHaJIbl BBITYCKAIOTCS HA 3arOpCKOM OIBITHOM 3aBOJIE IUIACTMACC U Pszie
JIPYruX OpeapUsTUN.

Hcnonp3oBaHue MPUKPEIUIEHHON OMOMAacChl B a3pOTEHKaX TpeOyeT MpPOBEACHHs IKCILTyaTa-
Y OTJIMYAIOIIEHCS OT SKCILTyaTallii a9pOTEHKOB CO CBOOOIHOILIABAIOLIMM aKTHBHBIM HUJIOM, TIPEXK-
JIe BCETO 3TO 3aKJIFOYAETCS B TOM, YTO B CTOYHOM BOJIE IPUCYTCTBYIOT BOJIOKHUCTBIE BKIIFOUEHNS, HUT-
KU ¥ BOJIOCKH, KOTOpBIE MOT'YT IPUKPEIUIATHCA K 3arpy3Ke U TEM CaMbIM 3aKpbIBaTh CBOOOIHBIH MTPO-
XOJI BOJIBI Uepe3 3arpy304Hblii Mareprai. YtoOsl obecnednTh SPPEKTUBHYIO SKCILTYaTaIlI0 COOPY-
JKCHUH C TIPUKPEIUIEHHONW MHKpPOOHATbHONM MAacCOM, PEIMPKYISIIIMOHHBIA aKTUBHBIA W1 JIOJDKEH
HPONTH MPEABAPUTENBHYIO OUMCTKY OT BOJIOKHHUCTBIX YaCTHL] B MEJIKOIIPO30pYAThIX PEIIETKAX, a cama
3arpysKa J0JbKHA MEPHOINUECKH PEereHepupoBaThCsl HIHTEHCUBHOM MPOYBKON BO3TyXOM.

3HaunTEbHBIN HHTEPEC MPEACTABISET COOOH MPOLIECC OYMCTKH CTOYHBIX BOJI B a9POTEHKAX C
NPUKPEITIEHHBIMA MUKPOOUAIbHBIMU OHOIIEHO3aMK 0e3 BO3BpaTa akTUBHOro wia. Mcnons3oBaHue
9TOrO MeToIa OBLITO ocyIIecTBIeHO Kadenpoit Bomoorsenenus MI'CY B 60-bix rogax XX Beka.

Ha puc. 4.10 nokazan npuMep peKOHCTPYKIIUM adPOTEHKA C UCIOJIb30BAHUEM C MPUKPE-
TUIEHHOW MUKPOOUAIBbHOM Maccoi.
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Puc. 4.10. CxeMa peKOHCTPYKIMH TPEXKOPHIOPHBIX a3POTEHKOB ¢ MPUKPeNI¢HHOM
MHMKPOOHATBbHOI Maccoil.
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1- perenepatop; 2 - MOTPYKHBIE TMJIOKOCTHBIE MOIYNH; 3 - a3POTEHK,. 4 - QUIBTPOCHBIE
MJTACTUHBI

Pexoncmpykuyua ¢ usmenenuem mexnono2udecKou cxemol padomsl Cmanyuu apa-
yuu.

Bosblioe KoJIM4ecTBO TUITOB M KOHCTPYKLUI a3pOTEHKOB, a TAKXKE pa3HOOOpa3ue TEXHO-
JIOTUYECKUX CXEM OUMCTKU CTOYHBIX BOJ JAET BO3MOXHOCTb, B 3aBUCUMOCTH OT IIOCTaBJIECHHOMN
KOHEYHOH LIEJIU PEKOHCTPYKLMH, U3MEHATHh TEXHOJIOTHYECKYIO CXEMY OYMCTKH CTOYHBIX BOJ Ha
CTaHIMAX adPaALUU.

PexkoHCTpyKIIMs TEXHOJOTMYECKOM CXEeMbl pabOThl a’pOTEHKOB JOJIKHA HOCUTh KOM-
IUIEKCHBIM Xapaktep. TakuM o0pa3oM, COBpeMEHHas CTaHIUS a’palus JOJDKHA paboTaTh He
TOJILKO TI0 COBPEMEHHBIM TEXHOJIOTHUAM, HO U UMETh COOTBETCTBYIOLIEE OOOPYAOBAaHUE U CUCTE-
My ACY TIL

PexkoHCTpYKIIMA TEXHONOTMYECKON CXEMBI a3POTCHKOB 3aBUCUT OT XapaKTepa CTOYHBIX
BOJI (XO3HCTBEHHO-OBITOBBIE, MPOM3BOACTBEHHBIC MM CMECh CTOYHBIX BOJ) U CTENCHU UX 3a-
IPA3HEHUS] OPraHUYECKUMHU BELIECTBAMH, B3BELICHHBIMH BELECTBAMU U OMOT€HHBIMM 3JIEMEH-
TaMu U T.J.

Ha puc. 4.11. npuBeaeH oauH U3 MPUMEPOB M3MEHEHUS TPAAUIIMOHHOW TEXHOJOTHYE-
CKOM cXeMblI pabOThl a9POTEHKOB B CXE€MY MX pabOThI COOPYKEHHUI MO OAHOMIIOBOW CHUCTEME
JNEHUTPU-HUTPUPHUKALHIH.
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Puc. 4.11. Ilpumep peKOHCTPYKIIMH M3MEHEHHEM TEXHOJOTHYeCKOH cXeMbl padoThl

aJPOTEHKOB.

1 - cTouynas Boza nmociyie NEPBUYHBIX OTCTOMHUKOB; 2 - a3POTEHK; 3 - MIIOBas CMECh U3 ad-
POTEHKOB; 4 - BTOPUYHBIN OTCTOWHUK; 5 - OUMIIEHHAas BOJa; 6 - WioBas Kamepa; 7 - - LUPKYJIs-
[IMOHHBIN aKTUBHBIA WJI; 8 - M30BITOUHBIN aKTUBHBIA WI; 9 - BO3AYX M3 BO3AYyX0onyBok; 10 -
a’pallMOHHAas CUCTeMa /IS IOJIa4uM U paclpeesIeHUs BO3AyXa B a3pOTEHKE.

Ipumep 1. Onvim pexoncmpyxyuu azpomenkos Kypwvanoeckou u Jlrobepeyxotl cmanyuti
aspayuu.

MI'TI «MocBoioKaHam» HKCHOJB3YET HAa MOCKOBCKHMX CTAaHLMSAX a’dpalMd TEXHOJOTHHU
OMOJOTUYECKOW OYMCTKU CO CBOOOJHO IJIaBaloOIUM WIOM. IIpu peKOHCTPYKIIMM MOCKOBCKHX
CTaHLUH adpaluy TaKkke ObUTO BEIOpaHO HAIIpaBlIeHHE HA TEXHOJIOIMU CO CBOOOTHO TUIaBAIOLINM
uioM. M3i0xkeHHbIe B pa3jiesie BOMPOCH OTHOCSTCS K crieln(UKe TaHHOTO HAMIPaBICHHUS.

TexHOoMOrMYECKHI pacueT cOOpYKEHUH OMOJIOTMYECKON OYMCTKU C yAaleHHeM OHOTeH-
HBIX 3JIEMEHTOB OCYIIECTBIISIETCS C MCIOJB30BaHMEM MareMaTuueckoi mojnenu. Haubomnee us-
BECTHAasl M pacHpocTpaHeHHas Monenb- ASM 3, misi TaHHOW MOJAENN CYIIECTBYET HECKOJBKO
000J104eK - KOMIbIOTEpHBIX TporpamMm: Simba, GPS-X, STOAT wu ap. OaHako, a1 HU3KOKOH-
[EHTPUPOBAHHBIX MO0 OpraHMYecKuM BemecTBaMm cTouHbIX Boa (BIIKS5<100 mr/m) mpumeHenue
MoJ00HBIX MOJIENICH HE TapaHTHUPYeT TpeOyeMoi TOUYHOCTH pacueTta. B 3ToM ciydae HeoOxo0au-
MO IIPOBE/ICHUE UCCIIEI0BAHUH HA JTa00OPaTOPHON MIIM MHJIOTHOM YCTaHOBKE.
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CucreMbl OMOIOTUYECKOM OYHUCTKH CO CBOOOJHO IIIABAIONINM HIIOM COAEPKAT CIEHYIO-
1€ OCHOBHBIE 3JIEMEHTHI:

v/ €MKOCTHBIE COOPYKEHUS, C pa3JeJeHHEM Ha EMKOCTH (30HbI) ¢ adparueil u 6e3 a’palumu;
v' 000pya0BaHKE IS adpalltu;
v’ obopyaoBaHue s repeMerinBanus (00ecreueHus: NOAIePKaHus Uia BO B3BEIICHHOM

COCTOSTHUU B €MKOCTSX, IJI€ 1oaua Bo3AyXa UCKIII0UaeTCs UM HeKeaTellbHa);

v\ KOMMYHMKAI[MH ¥ 000PYJOBAHUE IS IEPEKAYKH PEIMPKYISAIMOHHBIX TIOTOKOB;
v' cucrema ACY TIL

B cucremax HUTpU-ACHUTPUDUKALIUN PETYIUPOBAHUE TPOIIECCOB MOKET TMPOU3BOIUTHCS
M0 BPEMEHHOMY MPHUHIIMITY, TPOCTPAHCTBEHHOMY MPHUHIIMITY WM WX KomMOuHaiuei. Perynupo-
BaHUE 10 BPEMEHHOMY MPHHIIMITY OCYIIECTBIISICTCS 3a CUET BKIIOUYCHHS-BBIKIIIOUCHUS TOJA9U
BO3/yXa B a’pallMUOHHYIO CHCTeMy. PerynupoBaHue NpOCTPaHCTBEHHOMY MPHUHIMITY oOecredu-
BaeTCs 3a CUET paslieieHus o0beMa OMopeakTopa Ha 30HBI ¢ ajdparueil u 6e3 asparuu. Cymiect-
BYET TaKXe TEXHOJIOTUSI CUMYJIbTaHTHOW HUTpU-AeHUTpuukaunu. Heobxonumelil 6ananc npo-
1[ecca HUTPU-ICHUTPUPUKAIIUN 00ECTIEUNBACTCSA B CAMHUX XJIONIKAX aKTUBHOTO HIIA, B IIEHTPE KO-
TOPBIX OakTepuu-acHUTpUUKaTOppl, a Ha nepudepun OakTepun-HuTpuduKaTopsl. Ilpomecc
obOecrieunBaeTCs MpU TOJACPKAHUA B €MKOCTH HHM3KOM KOHIeHTpanuu kucinopoaa — 0,5-0,7
MT/I1.

B nensx skoHOMHH SHEPro3aTpar B TEXHOJIOTHH HUTPH-ICHUTPUDUKAIIMHA TPUMEHSICTCS
CHUCTEMa C KPYroBbIM JBM)KEHHEM BOJIbI, TaK HaszbIiBaeMmas «kapyceib». Ha puc. 4.12 u B puc.
4.13 npuBeeHbl 1Be KOHDUTYpALIUU PEKOHCTPYKLIUU: «Kapycellb» U 2-X KOPUIOpHAast CUCTEMA.

B 2-x xopuaopHOil cucTeMe MoaaepKaHWe WJia BO B3BEIICHHOM COCTOSIHUM B HEa’pH-
pyeMoii 30He 00ecrieunBaeTcs 3a CUET MEIIAIOK, YCTaHABIMBACMbIX, KaK MPABWIIO, Y CTEHBI KO-
punopa — cm. puc. 4.12. B «kapycenn» puc. 4.13 noanep>kanue uina BO B3BEHIEHHOM COCTOSTHUH
TakKe 00eCIeuynBaeTCsl MelaikaMi. MeNianku yCTaHABIUBAIOTCS HETMOCPEICTBEHHO B KPYTo-
BOI1 MMOTOK M 3aKPEIUIAIOTCA K MOCTaM, KOTOPBIE YCTaHABIMBAIOTCS MOMEPEK MOTOKA.
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Puc. 4.12. JIByXKopuaOpHasi cHCTeMa HUTPH-AeHUTPUPHKALUH.
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Puc. 4.13. KapycejbHasi cucTeMa HUTPU-IAEHUTPU(PUKALNH.

W3 npumepa BUAHO, YTO MPUMEHEHHE CUCTEM C KPYTOBBIM JBMKEHHEM IOTOKA («Kapy-
cesb») obecreyrBaeT 3KOHOMUIO AJIEKTPO3HEPTun npuMepHo 3 pa3a. Hegocratkom «kapycenmn»
SBIISIETCS TO, YTO B CIIy4ae BBIXOJAA M3 CTPOsI MEIIAIOK NMPOUCXOAUT 3aneranue mia. Eciu HeoO-
XOJIUMYIO CKOPOCTb ITOTOKA B KapyCelIu HE yJ1aeTCs BOCCTAHOBUTh B TE€YEHUE HECKOIBKHUX CYTOK,
TO CJIEXKABIINNCA HA THE UJI IOTOM CJIOKHO MOAHATH. [IponcxoauT 3arHuBaHUE Wila U BCILIBITHE
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€ro B BHJIE KPYIHBIX KOHTTIOMepaToB. [Ipo0ieMy MOXKHO pelInTh 3a CUeT Pe3epBHBIX MEIIAIOK,
KOTOpBIE MOTYT OBbITh YCTAaHOBJICHBI Ha JAOMOJHUTEIBHOM MOCTY, MO0 HAXOAUTHCSA Ha CKIIAJe B
«TOpsIYEM pe3epBeN.

Cucremsl nedocdararuu 00s53aTeIbHO BKITIOYAIOT B ce0si aHAYPOOHYIO 30HY, TJI€ MPOUC-
XOJUT BBIJENIeHUE coenuHeHui ¢ocopa B pactBop. Kak mpaBuiio, 00beM aHa3pOOHON 30HBI
paccunThiBaeTCs Ha 1-2 yaca nmpeObIBaHUS UIOBOM CMECH.

[Ton6op TexHONMOTHnYecKOro 000pyI0BaHUs TPOU3BOIUTCS, KaK MPaBUIIO, HA KOHKYPCHOU
ocHoBe. [loTeHIMaNIbHOMY NOCTaBIIUKY O0OpYIOBaHUS (POPMYIUPYIOTCS COOTBETCTBYIOILIUE
TpeGoBaHUSI.

OcHoBHbIE TPeOOBAHUS ISl A3PALIMOHHBIX CUCTEM 3aKJII0YAIOTCS B CIEIYIOIEM:
o0ecrieyeHre NOTPEOHOCTH B KHCIOPOE (A1 CTAaHAAPTHBIX WM PEAIbHBIX YCIOBHI);
B peXUME pabOThI (TOCTOSTHHAS WIIH ITYJILCUPYIOIIAsl adpaIius);
B IIapaMeTpax COOPYKEHHH (C MPHUIOKEHUEM CXEM H YepTexkKeil);
B TpeOOBaHMAX K 3P(HEKTUBHOCTH TIEPEHOCA KUCIIOPO/Ia,
B TpeOOBAHUSX K MOTEPSM JABJICHUS U JOJITOBEYHOCTH CHCTEMBI.
I MEXaHUYECKOT0 000PYIOBaHMUS:
IapaMeTpbl COOPYKEHUH (C IPUTIOKEHUEM UYEPTEKEN HIIH CXEM);
TpeOOoBaHUS K CKOPOCTHU MOTOKA (IS 30H C KPYTOBBIM JIBH)KEHUEM BOJIbI TpeOyemast CKo-
pPOCTh MOTOKA, Kak mpaBmio, 0,25-0,3 m/c, 4To TOMHKHO 00ECTIeYnBATLCS U MIPH BKIIOYCH-
HOU a’panun);
v’ TpeGOoBaHMs [0 HAIEIKHOCTH M SHEPTOCOEPEIKEHHUIO.

O0beM CTPOUTETHFHO-MOHTAKHBIX Pa0dOT 3aBUCUT OT COCTOSTHUSI COOPY>KEHUH U OT BBI-

OpaHHO# TexHONIOTHYecKoi cxemMbl. CocTaB paboOT MPUMEPHO CIEAYIOIINNA:

JEMOHTaX CTapOil CUCTEMBI adpalliu;

JIEMOHTaX (parMeHTOB MEPETOPOIOK;

caHalus OeToHa;

MOHTaK HAIPaBIISIONIUX MTEPETOPOIOK;

MOHTaK MOCTUKOB JUIsl yCTAHOBKH MEIIANOK;

MOHTAaX a3pallMOHHON CUCTEMBbI

MOHTaX MEXaHHYECKOTO 000pyA0BaHUS (MEIIAIKH. HACOCHI)

MoHTax cuctembl ACY TII

Jlis cucteM ¢ KPYroBbIM JBUKEHHEM BOJbI — «Kapycellb» 3HAYUTENbHbIH 00beM padboT
[0 PEKOHCTPYKIIMH CBS3aH CO CTPOHMTEIHCTBOM HAIPABISAIONIMX Meperoponok. Hampasmnstommue
MEPETOPOJIKH BBIMOJIHSIOTCS, KaK MPaBUJIO, 13 MOHOJUTHOIO »ene3o0eToHa. MocTuku amis yc-
TAHOBKHU MEIIATIOK BBITOIHSIOTCS U3 CTaJIH.

ANENENENAN

pu=

AN

ASANENENENENENEN

Ilpumep 2. PekoncmpyKkyuu aspomenkos 0emcKo20 0300p08umeIbHo20 KOMNaeKcd.

JlJis. OYMCTKHA CTOYHBIX BOJ[ JIETCKOTO O3/JI0POBUTEIHHOIO KOMIUIEKCA OBLITU HCIIOIH30Ba-
HBI a9POTEHKU-OTCTOMHUKH, PabOTaIONINEe B PEKUME MMOTHOTO OKUCIIEHUS, MPOMYCKHOM CIIOc00-
HocTho 100 M3/cyT. [IpuMeHeHue pexuma IpOUICHHOW a’palyy sk OYUCTKH CTOYHBIX BOJ| 03-
JIOPOBUTEIILHBIX KOMILUIEKCOB, 0€3 MEeCKOJOBOK M MEPBUYHOIO OTCTaMBaHHUsA, OOYCIIOBIICHO HE-
3HAYUTEJIbHBIM IIPUPOCTOM aKTUBHOI'O MJia U BBICOKOH CTENEHBIO €ro MUHEpalIN3aluu, IPoCTo-
TOM IKCIUTyaTallii, YCTOMYUBOCTHIO PAOOTHI B peKUMaX HEPAaBHOMEPHOTO MOCTYIJICHUS PacXo-
Jla CTOYHBIX BOJI, I €r0 MepephiBax.

OTH COOPYKEHHSI MOT'YT IKCILTYaTHPOBATHCS € yaJeHUEM M30bITOYHOTO aKTHBHOTO MJja
wi 0e3 ero ynanenus. B mocnenneM ciydae - W30BITOUHBIN aKTUBHBIN U1 BBIHOCUTCS U3 BTO-
PUYHOTO OTCTOMHUKA C OYMIIIEHHOM CTOYHOM BOJIOM, UTO 3HAYUTEJIBHO CHUYKAET KAa4eCTBO OUYH-
CTKH CTOYHOI BOIBI, a BEIHOC B3BEIIEHHBIX BEIIECTB MOXkeT mocturath 100-120 mr/m.

Jlst monmydenust 6oJiee BHICOKON CTEMEHU OYUCTKU CIIEAYET YIalIsITh W30BITOUHBIA aKTHB-
HBI WJI U3 CHCTEMBI, TeM 0oJiee UTO HU3KUH €ro MPUPOCT MO3BOJIAECT MPOU3BOIUTH 3Ty OMepa-
[0 Yepe3 3HAYUTEIIbHBIC TPOMEKYTKH BpeMeHH. D(DPEKT OYMCTKH CTOYHBIX BOJ B adPOTEHKAX
coctaBisteT 85-98% 1o BITK o 1 90-98% 1m0 B3BEIIEHHBIM BEIIECTBAM.
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B pesynbrare npoBeEHHOTO 00CIea0BaHMs padOThl OBIJIO YCTaHOBIIEHO, YTO 03/10POBH-
TEJIBHBIM KOMITIEKC ()YHKIIMOHMPOBAJ B TEIUIBII NEpUO BPEMEHU B IIEPUOJ ¢ Masi 110 CEHTIOpb
BKJIIOYUTEIBHO, IOITOMY OYUCTHBIE COOPYKEHHs OBUIM TOCTPOCHBI HA MOBEPXHOCTH 3eMiin 0e3
YTEIUIEHUS TEMJIO3AUTHBIM MaTEPHAIIOM.

[IpuMeHeHHas yCTaHOBKAa OMOJIOTMYECKOH OYMCTKH, adPOTEHK-OTCTOMHUK 3aBOJCKOU
TOTOBHOCTH pa3zpaboTaHa pupmoil «buoKOMIakT» M M0 KOHCTPYKTUBHBIM OCOOEHHOCTSIM IPaK-
TUYECKU He oTiandaercsa oT ycraHoBoK BMO-100, ocHOBHOE OTIMuYME 3aKIHOYAETCS B TOM, YTO
OMOJIOTMYECKH OYMIIECHHAs CTOYHAs BOJA MPOXOJUT Yepe3 TOHKOCIONHBIN MOAYNb, CMOHTHPO-
BAHHBIN HA CTEHKE Pa3JeIAIOIIUNA a3pOTEHK OT OTCTOMHUKA

[Tomy4yeHHbIE CAHUTAPHO-XMMHUYECKHE MOKA3aTeNN CBUJETEIbCTBOBAIN, YTO CTOYHASI BO-
Jla UMeeT OOJbIIoe COo/ep)KaHhe B3BEIICHHBIX BEIIECTB M, COOTBETCTBEHHO, Bhicokoe BIIKs (B
CpPEIHEM ATH 3HAYEHHUs PaBHBI COOTBETCTBEHHO 337,6 Mr/i u 285 mr/m). OTCyTCTBHE MECKOIOB-
KM U IEPBUYHOTO OTCTOMHMKA HE JaBaJlo0 BO3MOXKHOCTb CHU3UThH B MOCTYIAONIEH HAa OYUCTKY
CTOYHOH BOJE KOHIIEHTPALMIO B3BELICHHBIX BELIECTB, YTO CYIIECTBEHHBIM OOpa3oM CKa3blBa-
J0Cch Ha 0011el A3PPEeKTUBHOCTH PabOThI COOPYKEHUH.

Harpyska o BIIKs B cpennem coctaBuia 203 2/M3cym.

Harpyska o BIIKs Ha 12 akTMBHOIO Mi1a B CyTKH COCTaBUIIA:

pu a=0,9 /7

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

= 200mebBIIK | 2cym.

Jlnst Toro 4toObl OYMCTHBIE COOpYXEHHMsS padoTainu CTaOMIBHO 10332 aKTUBHOIO WIIa
JoJDKHA OBITH: ipu Q = 35 M3/cym He meHee 1 r/m; mpu Q = 50 Ma/cym -2-3 2/n.

Ha ocHoBanuu aHanu3a pabOThl OYMCTHBIX COOPYKEHHI MOXKHO CJIENIaTh BBIBOM, YTO IS
HOJTYYeHHUS CTaOMIBHBIX M KaueCTBEHHBIX MOKa3zaTeJed OYMCTKA CTOYHBIX BOJ HEOOXOIMMO
IPOBECTU MOJEPHU3AIUIO OYHCTHBIX COOPYXECHUN U YCTPAaHECHHE TEXHOJIOTHYECKUX U KOHCTPYK-
THUBHBIX HEJOCTATKOB.

JUist BBITIOJIHEHUS pabOT MO PEKOHCTPYKIIMU HEOOXOAMMO BBIITOIHHUTD CIIETYIOIIUE MEPO-
HPUSATHSA:

v JUIS 3ajiep KaHusl TPYObIX MpUMEceH U mecka HeoOXOAUMO YCTaHOBUTH Tepes al-
POTEHKOM PEIIETKH U TIECKOJIOBKH;

v JUTSE UHTCHCU(DUKAIIUU MPOLIECCOB OMOJIOTUYECKOW OYUCTKU M YBEITUYCHUS MUK-
poOHaIbHON MacChl B @3pOTEHKaX CIEAyeT YCTAHOBUTh OJIOKM HHEPTHOTO HOCUTENsT Onomac-
ChbI;

v UCTIOJIF30BaTh UMEIOIINE EMKOCTH a’pOTEHKA-OTCTOWHHKA IS OpraHU3aIluK pa-
0OTBI COOPY)KEHUS B ABE CTYIICHH OYHCTKH;

v YCOBEPIICHCTBOBATH CUCTEMY APIUPTHOM MepeKauyku akTHBHOTO HJIa;

v 3aMCHUTD CYIICCTBYIOMIKUC HACOCHI ITOAa4Yn CTOYHOH BOJBI HA OYMUCTKY Ha HACOCHIL
MaJIOH MPOU3BOAUTEIIEHOCTH M AKCIUTYaTHPOBATh HX B aBTOMATUYECKOM PEXKHUME;

v JUTsE o0ecTieueHusl mpoliecca CMENICHUsT I3MEHUTh MECTO BBOJa TPyOOIpoOBOJa C

pacTBOpa THIIOXJIOpUTA
Ha ocHoBaHUM BBIBOJIOB MO 00OCIIEIOBAHUIO OYMCTHBIX COOPY)KEHUI ObLTH pa3zpaboTaHbl
PEKOMEHAALNN PEKOHCTPYKLIUU a9POTEHKOB OTCTOMHUKOB € Y4ETOM CE30HHOH paboThI 0370pO-
BUTENILHOTO J1arepsi.
TexHomornueckass cxemMa PEKOHCTPYKIIMH a’pOTEHKOB-OTCTOMHHMKOB cucteMbl KY-100
IpUBENEHBI Ha puc. 4.14.



65

3
— 2 /

1

om

1w ——_
9

Puc. 4.14. PekoHCTpPYKIUSI 23POTEHKOB-O0TCTOMHUKOB 0310POBHUTEJILHOI0 LIEHTPA.

1 - HACOCHO-BO3yXOJyBHAs CTaHIUS, 2 — IMECKOJIOBKH; 3 — HHEPTHBIA HOCUTEIIh MUK-
poOuansHON Macchl; 4 — mepBasi CTYNEHb adpOTEHKA; 5 - BTOPUUHBIA OTCTOWHUK; 6 — BTOpas
CTYII€Hb a’POTEHKA; 7 — TPETUUHBIN OTCTOMHHUK; 8 — cMecuTenb; 9 — xyopatopHas; 10 — Bo3ay-
XOIIPOBOJ.

Ilpumep 2. Pexoncmpykyuu OYUCMHBIX COOPYHCEHUN MEOUYUHCKO20 Deadulumayuon-
HO20 YeHmpa u JHCUi020 NOCENKa.

KananuzanmoHHble OUMCTHBIE COOPYKEHUS MTpeIHa3HAUEHBI IS TIOJTHOM OMOJIOTUYECKOM
OUYMCTKH XO35MCTBEHHO-OBITOBBIX CTOYHBIX BOJ B KouuecTse 445 M3/CyTZ

B cocTtaB koMIuiekca OYHMCTHBIX COOPYKEHUH BXOJAT: 3[[aHUE HACOCHO-KOMIIPECCOPHOM
COBMEIIIEHHOW C XJIOpPATOPHOIA, paboTarolieil Ha XJIOPHOM M3BECTH; MPUEMHBIN KOJOCI; IBa a3-
POTEHKa-OTCTOMHUKA; KOHTAKTHBIM pe3epByap; WIOBbIE MJIOMIAAKHI; IPYAbl (GUIbTPALIH.

Cro4Hasi BoJia 10 CAMOTEYHOMY KOJUIEKTOPY 4epe3 peméTky-apoounky (mapku P/1-200)
MocTynajga B MpUEMHBIN pe3epByap HaCOCHOM cTaHiuu. M3 mpuéMHOro pesepByapa CTOUHas BO-
na 3a0upanach HAcOCaMH, PACIIONOXEHHBIMU B 3ariyOJeHHOW YacTH TOMEIICHHS HACOCHO-
KOMIIPECCOPHOM, U IO HATOPHOMY BOJIOBOJly II€pEKaUYNBAIACH B IPUEMHYIO KaMepPy a3pOTEHKOB
U Jajiee Mo paclpeaeIuTeNIbHBIM JOTKaM MOMajalia B 30HY a’pallii a3pOTEHKOB.

OoorareHre XUAKOCTH KUCIOPOAOM 00ecneunBaioch Mmojavyeld c)KaToro Bo3Jyxa yepes
JBIpUaThie TPYOBI, YIOKEHHBIC MO JHY adPAlMOHHBIX OTACJICHUN adPOTCHKOB, a PEIUPKYIISIINS
AKTUBHOTO WJIa U3 BTOPUYHBIX OTCTOMHHUKOB OCYILECTBIISIIOCH IPU MOMOIIHX 3paudToB. [l noga-
Yl BO3JyXa B a3pPOTEHKU OBUTM YCTAHOBJIEHBI POTAIIMOHHBIE BO3TyXOIYBKH, PACIOJIOXKCHHEIC B
OJTHOM 3JaHHUH C HACOCHOM CTaHIIHEH.

[Tocne ouncTKH CTOYHAS BOJA COOMpPANIaCh JOTKAMH B OOIIYIO KaMepy, YCTaHOBICHHBIMH
BO BTOPMYHBIX OTCTOMHUKAX, U NOCTyIajga B KOHTAKTHBIM pe3epByap, r€ CMENIMBajIach ¢ pac-
TBOPOM XJIOPHOHM M3BECTH W HANPAaBISIACH 110 CAMOTEYHOMY TPyOOTpOBOAY Ha (UIBTPYIOIINE
npyabl. V30bITOUHBIA aKTUBHBIA WJI U3 OTCTOMHBIX 30H a’POTEHKOB IMOJ THAPOCTATHYCCKUM
JIABJICHUEM YIIAJISJICS Ha WIOBBIE Tuiomanku (cM. puc 4.15).
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Puc. 4.15. Texnosioruyeckasi cxeMa OYMCTKH CTOYHBIX BOJ MeIUIIUHCKOr0 peadu-
JIUTAMOHHOI0 LEHTPA U KIWJIOT0 MOCEIKA 910 PEKOHCTPYKIMH).
1 - mpuémHas kamepa; 2 — TaHIT€HLIIMAJIbHBIE NIECKOJIOBKH; 3- a3pOTEHK; 4 — OTCTOMHUK; 5
— KOHTaKTHBIN pe3epByap; 6 — mpyasl GUIbTpaIi; 7 — MPOU3BOACTBEHHOE 3/1aHHE (HACOCHO-
BO3/yXOJlyBHasi CTAaHLIUS.

[To npuHATON TEXHOJIOTHYECKOW CXEME OYHUCTHBIE COOPYKEHHsI padoTalld HEYIOBIIETBO-
PUTEIBHO M HE 00eCIeurBaIl YCTAaHOBJICHHBIX HAa TOT MEPHOJ] BPEMEHH HOPMATUBHBIX MOKa3a-
TeJel B OYMILEHHBIX CTOYHBIX Bojax. [[isi CHHYKeHUS! KOHIIEHTpAI|K 1ecka, KOTOPbIi momnaaain B
a’pOTEHK, ObllIa yCTaHOBJICHA MPUEMHAS KaMepa U JIBE MEeCKOJIOBKH TAHTCHIIMALHOTO THIIA.

Hcxoonvle oannvie.

Pa3paboTrka pabodero npoekTa peKOHCTPYKIUU KaHATH3AIMOHHBIX OUYHUCTHBIX COOpPYKE-
HUI MEIUIIMHCKOTO peabUIMTAMOHHOTO IIEHTpa M XKHUJIOTo Mocénka Obula MpOoBEJeHa Ha OCHO-
BaHUU TEXHUYECKOTO 33/1aHus. B cOOTBETCTBUU C 3aaHMEM MPETyCMOTPEHO COXPAHEHHUE JBYX
TEXHOJIOTUYECKUX JIMHUH OYUCTKH CTOYHBIX BOJ B CYLIECTBYIOIIEM 00bEME eMKOCTEH MPOU3BO-
ouTenbHOCTRIO 200 M3/CyT Ka)kaasl.

Cucrtema BOJOOTBEICHHS U OUYUCTKU CTOYHBIX BOJI JIOJDKHA 00ecreunBaTh TpeOOBaHUS K
KauecTBY cOpoca CTOYHBIX BOJI B OTKPBIThIE BOMOEMBI B cooTBeTcTBUM cO CanllmH Ne 4630-
2000 npu MakcuManbHOM npousBoauTenbHocTy 400 M3/CyT.

Texnonocuueckas cxema OYUCMKU CIMOYHLIX 800 PEKOHCMPYKYUU OYUCHHBIX COOpPYHCe-
Huu. X035HCTBEHHO-OBITOBBIE CTOYHBIC BOJBI OT JKUJIBIX M CIYXKEOHBIX 3JaHUNA MEIULIUHCKOTO
peabuIUTAIIMOHHOTO IIEHTpa 0 CaMOTEYHOMY KOJUIEKTOPY NOCTYNAlOT B MPUEMHYIO Kamepy Ha-
COCHOW CTaHLIMM OYHMCTHBIX coopyxkeHui. [locne 3amepkanusi rpyObIX nmpuMeceld B pemiéTke-
IpobuIike 3a0UparoTcss HACOCaMU U M0 HAIIOPHOMY BOJIOBOJY MOJAIOTCSI B TAHT€HIIMATbHbIE TIEC-
KOJIOBKHM, YCTaHOBJICHHBIX BMECTO HEYJOBJICTBOPHUTEIBHO PAOOTAIONIMX a3PUPYEMBIX IMECKOIO-
BOK. [lociie meckoJ0BOK CTOYHBIE BOJIBI IO CAMOTEYHOMY KOJUIEKTOPY MOCTYIAIOT B OJIOKU TIIy-
00KO0#1 OMoJOrHuecKol OYUCTKH. B KauecTBe COOpYyKEHMl TIyOOKOW OYMCTKH HCHOJB3YIOTCS
PEKOHCTPYHPOBAaHHBIE EMKOCTH a3POTEHKOB-OTCTOWHUKOB puc. 4.16.

CoopyxeHust riIyOOKOW OMOJIOTMYECKON OUYMCTKH NPEAYCMATPUBAIOTCS IS OYMCTKU
CTOYHBIX BOJI OT OMOTEHHBIX 3JIeMEHTOB (a30T u (ocdop). OcymecTBiICHHE TaKOTO Tpolecca
TpeOyeT CIeAYIOINX TEXHOJIOTHYECKUX ITapaMeTPOB:

v pelMKI BO3BPAaTHOIO akKTUBHOIO mia — 75-100%;
v/ CpeiHsisl KOHIIEHTpAIIMS WA B a9POTEHKAX (1032 Ha BOJOCIIMBE B KOHIIE YECTBEPTOTO KO-

punopa) — 2,5 r/m;
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v’ cpenHsst KOHIEHTpALUs BO3BPATHOIO WJIa, OCTYNAIONIETO B IEPBBIA KOPHIOP adPOTEH-

KoB—55-61/m;

KOJINYECTBO M30BITOYHOTO aKTUBHOTO uia — 40 mr/i;

IIPH MTO/IJICP’KAHUH BhIIIe 0003HAYCHHBIX MTAPaMETPOB «BO3PACT» aKTUBHOTO miia 20-25

CYTOK, TO €CTh ONTUMAIBHBIHN /I HEOOXOAMMOT0 KOJTHYECTBA /1€ HUTPUPHUIHPYIOIIeH

Macchl MUKPOOPTaHHU3MOB;

v/ KOHIIEHTpAIIUS PAaCTBOPEHHOIO KMCJIOPOA B JEHUTPU(DUKALMOHHBIX KOPHIOPaX (30HaX)
He Ooytee — 1.0 Mr/im;

v/ KOHIICHTpAIIUS PAaCTBOPEHHOIO KMCJIOPOa B KOHIIE HUTPU(PHUKAIMOHHBIX KOPHIOPOB HE
oouee 4.0 mr/m.

AN
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Puc. 4.16. Texnosoruueckasi cxeMa peKOHCTPYKIMH OYUCTHBIX COOPYKEeHUI MeIu-
HMHCKOI0 peadMIUTAIIMOHHOIO HEHTPa M KUJI0r0 MOCEIKa.

Pa3paboTaHHasi TEXHOJIOTMYECKash CXeMa OYMCTKH CTOYHBIX BOJ| MEAMILUMHCKOTO peadOuiIM-
TAIL[MOHHOTO LIEHTpa U KWJIOTO MOCENIKA NPEAyCMaTPpUBAET IPAKTUUECKH TO 5K€ CaMOe, HO /ISl 3TO-
IO CYIIECTBYIOIINE a3POTEHKU-OTCTOMHUKHN pa3OMBAIOTCs NEPEropojKaMy Ha OIpe/esIEHHbIE 30-
HBI, MEHSIETCSI a3pAIlMOHHAs CUCTEMA, KOMITPECCOPBI, TPYOOIPOBOABI BOJIBI M AKTUBHOT'O MJIa U JIp.

EMKOCTB CYIIECTBYIOIIEr0 adpOTEHKA-OTCTOMHMKA JETNTCS MPOOIBLHON MepPeropoaKoi
Ha JIB€ YaCTH, B KOTOPBIX IONEPEUHBIMHM NEPETrOPOJKAMH BBIJIEISIIOTCS CIEAYIOLINE 30HBL: Jie-
HUTpUGUKAMKU 1 cTyneHu, HUTpUPHUKALMOHHAS 30HA, BTOpas 30HA JEHUTpHU(UKALUU, HUTPH-
¢duKaTOp-mocTra’paTop, BTOPUYHBIN OTCTONHUK, OJIOK IITyOOKOH OHMOIOrMYecKON OYHCTKH.

Jlanee o4MILEHHAs CTOYHAs BOAA MOJBEPraeTCss OTCTAUBAaHUIO BO BTOPHYHOM OTCTOMHM-
K€), BpeMsl OTCTauBaHUs COCTABIIIET HE MEHee 2,5-3 yacoB).

OcBernéHHas Boja coOMpaeTcsl JIOTKAMU U IMOCTYNaeT Ha OKOHYATEIbHYIO OYUCTKY B
OMOpPEaKTOp TOOUYHCTKH.

JUId CHMKEHHUSI OCTaTOYHOM KOHILICHTPALWM 3arpsi3HEHUN PEKOMEHIYETCS HCIIONIb30BaTh
OMOJIOTUYECKUI METO/I, COBMEIEHHBIN Ha TOCIEIHEeNH CTyMeHHu ¢ (uiabTpamuen uepes Creru-
QJIBHBINA (PUIIBTPYIOIIMHA MaTepHa, MOKPHITHII IMMOOMIN30BaHHBIMU OPraHU3MaMH.

OunreHHas 1 OCBETJICHHAs] CTOYHAs BOJIA M3 a9POTCHKA-OTCTOWHUKA HA JIE3MH(EKIIIO
Ha Y®-ycraHoBke (upMbl «JIUT» Boaa u cOpachiBaeTcs B CYIECTBYIOLIME QUIBTPYIOIINE NPY-
JTBL.

Ilpumep 3. PekoncmpyKyuu 04UCMHBIX COOPYHCEHUIL HCUTI020 NOCETKA.

OuucTHBIE COOPYXKEHUS OBUIM MTOCTPOSHBI IO IPOESKTY BBEACHBI B KCIUTyaTanuio B 1964
r. B cocraB coopykeHunii OMOIOTHUECKON OYMCTKH BXOAT JIBE CEKIIMU OMO(PHUIBTPOB C TPaBHii-
HOMW 3arpy3Koil C IpeIBapUTENIbHBIM OTCTAMBAHUEM B ABYX JIBYXBAPYCHBIX OTCTOMHMKax D=8
M U yJaBJIMBaHUEM OWOIUICHKHM BO BTOPHYHBIX OTCTOMHHMKaX. [l BBIIENEHUS MTECKa MOCTpOe-
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HbI 2 TaHTeHIMaIbHbIe MecKoJoBKM D=800 MM, KOTOpbIE B MPOIECCE IKCILUTYaTallUHd 3aMEHEHbI
Ha TaHT€HIMAJIbHBIE.

Jle3nH(eKnns CTOYHBIX BOJ OCYIIECTBIISIETCS XJIOPHOW M3BeCThI0. KOHTAaKTHBIN pe3epBy-
ap OTCYTCTBYET.

J10 PEKOHCTPYKLIMM Ha OYUCTHBIE COOpYXeHUs nocrynano 500 M3/cyT cTrouHbIX Box. 11o
3aJIaHAI0 3aKa34MKa JUIsl YBEJIMUCHUS TIPOITYCKHON CITOCOOHOCTH OYMCTHBIX coopykeHuit 10 700
M>/CYT ¥ yIydIIeHHS KadeCTBEHHBIX ITOKa3aTeleil OUMIICHHONH BOIBI OBUI pa3paboTaH MPOEKT
PEKOHCTPYKINHU JEHCTBYIOIINX OUYMCTHBIX COOPYKEHUH KHIJIOTO MTOCENKA.

B mpoekTe mpuHsATa MOJIHAS OMOJOrMYecKas OYHMCTKA C HUCHOJIb30BAHUEM a3POTEHKOB-
BBITECHUTEJIEH U JOOYMCTKA OYUIIEHHOW CTOYHOM BOJABI B KAaCKaJe a’pUpPyEMBIX U Hea’pupye-
MBIX OMOJIOTHUECKUX MPYyaX.

JleauH(ekunsi OYUIIEHHOTO CTOKa MpelycCMaTpUBaeTCsl yIbTpapuoIeTOBBIMU JTydYaMHu B
ycranoBke 013-3I1-PKC.

B cooTBeTcTBHMU C MPOEKTOM M3 COCTaBa JAEHCTBYIOIIMX OYHMCTHBIX COOPYKEHUW B Ha-
CTOsIIIIee BpEMsI UCTIONB3YIOTCS: MIPUEMHAS KaMepa C MEeCKOJIOBKaMH; OMOMMIBTPBI; JBYXBIpPYC-
HbI€ OTCTOMHMKH; BTOPUYHBIE OTCTOMHUKH; 3/JaHUE 1a00paTOpru, OBITOBBIX MOMEIICHUN U XJI0-

paTopHO¥; MecKoBbIe Toanku (puc. 4.17).
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Puc. 4.17. Texnosoruvyeckasi cxeMa OYHCTKH CTOYHBIX BOJ 10 PEKOHCTPYKIUH.

1 — npuémuas kamepa; 2 — TaHTCHIMAIbHBIC TIECKOJIOBKHU; 3 — NeIuTeNbHas vama; 4 —
NEPBUYHBIE JBYXBSIPYCHBIE OTCTOMHUKHU; 5 — MECKOBBIE TUIOMIAKU; 6 — HACOCHAs CTaHIUS Jipe-
HAXHBIX BOJ; 7 — WIOBBIE TUIOMIAKH; 8 — aAMHHUCTPATHUBHOE 3[]aHKe; 9 — pacnpenenuTenbHas
yarmra 0yioka coopyxeHuit; 10 — asporenku; 11 — BTopuyHbIE OTCTOMHUKH; 12 — a3poOHBIE CTa-
ounuzatopsl; 13 — 6nodunbTpsl; 14 — BTOpudHbIE OTCTOMHUKHU; 15 — KOMITpeccopHasi CTaHIIMS;
16 — HacocHas qpeHaxXHbIN BOA; 17 — XJopaTopHas.

PexOHCTpYKIIMST OYHCTHBIX COOPYXKEHUN IPEAYyCMAaTpUBAECT MU3MEHEHHUE TEXHOJIOIMYe-
CKOM CXE€MBbI OUUCTKH CTOYHBIX BOZ.

B kauectBe coopy)eHUN OMOIOTMYECKON OUYUCTKH MOCTPOCHBI /1BA YETHIPEXKOPUIOPHBIX
a’poTeHKa-BBITECHUTENA. B mporecce CTpouTenbcTBa TEXHOIOIHYECKas: cXxeMa paboThl COOpy-
KEHUU OMOJIOTHUYECKONW OYMCTKU Obljla YacTHYHA M3MEHEeHa. B pe3ynbraTe u3MEeHeHUs TEXHOJIO-
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THYECKON CXeMBbI Pa0OThI COOPYKEHUN OMOJIOTMUYECKONW OUMCTKHU MPEIoNaraaoch, YT0 adpoTeH-
K1 OyayT (pyHKIIMOHUPOBATH MO MPUHIUIY MOJHOTO BHITECHEHUsI 0€3 pereHepaluyd akTUBHOTO
WJIa TpU J103€ aKTUBHOTrO mia 3,5 1/1. OgHaKo, HEBBICOKAs 3arpsi3HEHHOCTh CTOYHOM BOJIBI, IMO-
cTymaromieil Ha o4ucTHbIe coopykeHus (3HaueHUs1 BITK o,y OuMIeHHON CTOYHOMN BOJBI COCTaB-
nsiet nopsiaka 70-150 mr/n, mo B3BemeHHbIM BemiecTBaM 100-180 mr/m) He O3BOJISET MONTYYUTh
TaKyI BBICOKYIO 103y aKTUBHOI'O WJIA, IPY 3TOM BEJIUYMHA UIOBOTO MHAECKCA B CPEHEM OXKHUAA-
etcst He Menee 150-200 mr/r.

J111 3aBepuIeHus] peKOHCTPYKLHUH HE0OX0IMMO OBLIIO IOCTPOUTDH: a3POTEHKH; BTOPHUUHBIE
OTCTOMHHKHU; MUHEPAIU3aTOPhl; OMOJIOTHYECKHUE TMPY/bl, WIOBBIEC IUIOIMIAIKN; BO3IYXOMYBHYIO
CTaHIIMIO; HACOCHYIO CTAHIMIO JAPEHAXHBIX BOJ C PE3epByapoM; CTAHIMIO 00e33apaKMBaHUS;
HATIOPHBIC U CAMOTEYHBIE TPYOOTIPOBOIBI.

Pacder a’spoTeHKOB BKIIIOYAET OMNpeAesieHUe BMECTUMOCTH U TabapUTOB COOPYKEHHS,
o0Bema TpedyeMoro Bo3ayXa U J03bl aKTUBHOTO HJIA.

Jlo3a mina mpu pacyeTe a’pOTEHKOB-BBITECHUTENEH MpU paboTe coopykeHus: 0e3 pereHe-
panuu npuHUMaeTcst paBHoOM 3-5 /1.

[Ipu pacuere adpOTEHKOB-BBHITECHUTENCH 0€3 pereHepanuu BeauduHa Lmyix onpenensiercs
C y4eToM pa30aBlieHUs] PEHUPKYIUPYIOMIUM PACXOIOM HIIOBOM CMECH, KOTOpAast paBHa:

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

[Ipu xoTOpOI MEPHOT ad3paALIK B a3POTEHKE-BBITECHUTENE AOKEH COOTBETCTBOBATD!

t = [(1+ gpxa)/pxCo (1- S)]x[(CHKo)x(Len-Lex) FKixCxInLen/Lex]xK= 4,16 u.

BcenenctBue Gonpuinx kosneOaHUi MO yacaMm CYTOK NP MOCTYIUIEHUU CTOYHBIX BOJ Ma-
JBIX HACEJIEHHBIX MYHKTOB SKCIUTyaTallUM CTAHLMMI a’3paluy ¢ a3pOTEHKAMH-BBITECHUTEISIMU
COTIPSIKEHO C OONBIIMMU CIIO)KHOCTSIMH, BO3HHMKAIOIIMMH H3-3a OMOJIOTHYECKON HEyCTONYHMBO-
CTH TIpoliecca.

B manHOM citydae, mpu HanM4uM 2-X adPOTEHKOB-BBITECHUTENEH PAOOTAIOIINX B PEKIME
MPOJUICHHOM a’parii HeOOXOAUMO CO3/1aTh OCOOBIE YCIOBHS TOJHOTO CMEIICHUS MyTEM ycTa-
HOBOK YETBIPEX MPOJOJIBHBIX IIEPErOPOIOK.

Bpemst 00paboTKH CTOYHOM BOJBI B @3POTEHKE COCTABHT:

- 24x216x%x2 1484
700

C yuerom penupkyisiiiud  BIIK oy cTounbix Box He Oyaer mpeBbimath 80 me/1 U IpU
MOCTYIJIEHUU PacXo0/ia B 4aChl MAaKCHUMAJIbHOTO MPUTOKA 88 M Harpy3ka 1o BIIK;,,; Ha 1 M
COOPYXEHHS COCTAaBUT 386 z/Macym.

Harpysky Ha aktuBHbIH Wi (j me BIIK o,y Ha 2 6€3301bHOTO BEIIECTBA WA B CYTKHU, HAI-
JIEXKUT paccuuThiBaTh corsiacio CHull:

o 24x Ly —Ly) _ 24x(79-15)
' a, x(-S)xt, 3x(1-0,35)x148

Jliis mpeoTBpaIieHuss BCIIyXaHUsl akKTUBHOTO HJIA MPU HEOOJBINMX HArpy3Kax MpoIecc
OMOJIOTMYECKOM OYMCTKHU CJIEAYeT BECTH MPH J03€ aKTUBHOTO HMJ1a He OoJiee 2 2/71.

_ 24x(79-15)
' 2x(1-0,35)x14,8

Ecnu npuHATH MakCUMalbHYIO BEJIMUMHY B3BELICHHBIX BEIIECTB, TOCTYMAKONIUX B a3PO-
TeHK nopsinka 120 me/r1, ToO IPUPOCT aKTUBHOTO MJIa COCTABUT:

P =0,8x120+0,3x79=119,7m2/ 1

[TpoaomKUTENEHOCTD a3palliy I JUIUTEIBHON a’paliuu ornpeaesseTcs no popmyie:

_ (Len B Lex) — 79 _15) _
a x(1-SO0xp 2x(1-0,36)x6
rae Len - BIIK; o HEOUHIIEHHOM CTOYHOW BOABI C YUETOM PELUUPKYISIUHU, TAK KaK MPHU-

MCHEHBI a9POTEHKH-BBITECHUTEIIH,
Lex - BITK o, OUHIIIEHHO CTOYHOM BOIBI, M2/,

=53,2me/2xcym.

=79,8me/2xcym
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@ - 103a aKTUBHOTO WJja (B IaHHOM Cllydac OHa MPUHATA He OoJjee 2 2/1);

S - 301bHOCTB aKTUBHOTO WJIa, paBHas - 0,35;

0 - CPEeNIHssL CKOPOCTh OKHCIICHUS OPIaHNYEeCKUX BELIECTB - 6 me/.

Kak BUIHO, OJTy4eHHBIE TEXHOJIOIMUECKUE MTapaMeTPhl CBUAETENBCTBYIOT O HE COOTBET-
cTBHE 00BEMOB M Harpy30K Ha 00BbEM a3POTEHKA M aKTUBHBIN UL

Pexomenoyemas mexnonoeuueckas cxema O4uUCmMKYU CMOYHbIX 600. 3arpsi3HEHHbBIE CTOY-
HBIE BOJBI OT KWJIOTO IOCENKA MOCTYNAKT B IPUEMHYIO KAMEPY OYMCTHBIX COOPYKEHUH, IOCIIE
0CBOOOXKJICHHsI OT TPyOBIX MPUMECEH B PElIeTKaX U IecKa B ABYX TaHIIEHIIMAIBHBIX MECKOJIOB-
kax d = 800 mm OCBETISAIOTCS B IBYX NMEPBUYHBIX OTCTOWHUKAX d = § m. (cM. puc. 4.18).

lﬂumﬁ(bﬂkéfopy el

| 2 -reHupuguKarop

Puc. 4.18. CxemMa peKOHCTPYKIMH a3POTEHKOB 10 0JJHOMJIOBOI cUCTeMe TeHUTPH-
HUTPU(PUKALNH.

1 - a3poOHBIA cTaOUIN3aTOP; 2 - AAPOTEHK; 3 - BTOPUYHBIN OTCTOMHUK.

OcBeTyi€HHas CTOYHAs BOJA MOCTYMAeT B pacHpeleUTeIbHyI0 Kamepy OJoKa coopyske-
HUI OMOJOrMYeCKOl OYMCTKH, a 3aTE€M B JIBAa YETHIPEXKOPUIOPHBIX a3POTEHKA-BHITECHUTEIIS.

OuniraemMble CTOYHBIE BOJBI, MOCTYNAIOLINE B FOJIOBY a3POTEHKOB, JAENATCSA Ha JBa TO-
Toka ¢ Q = 250-350 4*/cym Ha KaXIyro U3 CeKIHil a3pOTEHKOB. Jlaee KasKIblil U3 STHX OTOKOB
Ha Ka)JI0M CEKIMH a’dpPOTEHKOB JENUTCS Ha J[Ba HE PaBHBIX MO0 00BEMY MOTOKA, OJAMH U3 KOTO-
PBIX, IOCTYIIAET B NEPBbI KOPUIOP adPOTEHKA (IEHUTPUPHUKATOP), a BTOPOH - B TPETUH KOPH-
JOp adpoTeHKa (Takxke aeHutpudukarop). [Ipu 4€mM KOTUIECTBO CHKATOTO BO3yXa MOJABAEMOTO
B 9TH KOPUIOPHI HE JOJDKHO MPEBBIIIATH 10 PACTBOPEHHOMY Kuciaopoay 1 mr/in. Lupkynsunon-
HBIM WUJT TIOCTOSIHHO MOAAaETCs 3paudTaMyd B TIEPBBIA KOPUAOP adPOTEHKA. TakuM ke oOpazom
OCYIIIECTBJIIETCS 10Ja4a MCXOJHOW CTOYHOW BOABI M LUPKYJIALHUOHHOIO aKTUBHOIO WJIa U BO
BTOPYIO CEKIUIO a)POTEHKA .

Takum obpa3om, OHoOruyeckass OUUCTKA CTOYHBIX BOJ MPOUCXOAUT MO MPUHIUILY OJ-
HOCTaJUIHOTO Mpoliecca IeHUTPU-HUTPUPHUKAIIH.

VYnanenue a3zoTa, JOCTHraeTcs YepeAoBaHUEM a’dpOOHBIX W aHa’pOOHBIX 30H. B mepuon
MyCKO-HANAJO0YHbIX pa0dOT M JalbHEWIIeN HSKCIUTyaTalliy IMOCJIEA0BATEIbHOCTh M MPOIOJIKH-
TEJILHOCTh a3pOOHBIX U aHA’POOHBIX (a3 OUMCTKH MOXKET MU3MEHSATHCS B 3aBUCUMOCTH OT COOT-
HOUIIEHUS] aMMOHUMHOTO ¥ HUTPATHOTrO a30Ta. B mponecce aspanny aMMOHUWHBIA a30T OKHUCIIS-
€Tcs 10 HUTPATOB, B aHaPOOHOI 30HE OH BOCCTAHABIMBACTCS 10 MOJIEKYJISIPHOTO a30Ta U OTLY-
BaeTcs B atMocdepy.

Jlnst 6onee monmHOro yaaiaeHus ¢pocharoB mepe YeTBEPTHIM KOPUIOPOM adpOTEHKa CIey-
€T IPeAYCMOTPETH Mo/Iady XMMUUYECKUX peareHTOB. B kauecTBe peareHTa MOKHO pEKOMEHI0BATh
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XJIOPHOE KeJe30, TaK KaK 3TOT peareHT OyJeT YBEeIMUUBaTh COJIep:KaHUe JKele3a B BOJC U TEM ca-
MBIM BBIBOJMTH U3 CUCTEMBI (DocdaThl, a HATUYKE JOMOTHUTEIHLHOTO KOAryJTUPOBAHHOTO XJIOMKA
CO3JIaeT YCIOBHS 11 MHTEHCU(UKAIIH MTPOIIECCOB OTCTAWBAHUS BO BTOPHYHBIX OTCTOMHHKAX.

[Tocne GuoMOTMYECKOM OYMCTKH CTOYHBIE BOJABI HAIPABIISIIOTCS BO BTOPUYHBIC OTCTOM-
HUKH, TaK KaK 3aBEpPUICHUE ITPOLECCOB 10 U3BITUIO U3 OYMILEHHOW CTOYHON BOJABI COEAUHEHUI
docdopa Oyaet NMpoxoauTh BO BTOPUYHOM OTCTOWHUKE.

4.6. PexoncmpyKkuus 6uo102uieckux uibmpos u cmanyuil ououivmpayuu.

MeTtozabl PEKOHCTPYKIIMHM OYHUCTHBIX COOPYXEHHMH CPEIHUX M MajblX T'OPOJIOB B 3HAYM-
TEJILHOM Mepe OTIUYAIOTCS OT NMPUEMOB PEKOHCTPYKIIMH KOMIUIEKCOB OYMCTKH CTOYHBIX BOJ
KPYIHBIX U TOPOAOB U, MPEXkAE BCErO, ITO 3aBUCUT OT KO3(PPUIMEHTa HEPABHOMEPHOCTHU I10-
CTYIUIEHUS Ha OYHUCTHBIE COOPYXXEHHS CTOUHBIX BOJ U CAaHUTAPHO-XMMHYECKUX IOKa3aTeien
cToka. Ha ouncTHBIX cOOpYKEHUAX HEOOIBILON MPOU3BOAUTEIILHOCTH, ONOJIOTMYECKasi OUMCTKA,
KaK MPaBUJIO, OCYLIECTBISACTCS B OMOPHIBTPaAX.

ITo KOHCTPYKTHBHOMY YCTPONCTBY OMO(QHUIBTP JOCTATOYHO MPOCTOE COOPYKEHHE U CO-
CTOUT U3: pe3epByapa (Kpyrioro Wid MpsSMOYroJbHOTO B IUIaHe); GUIBTPYIONIEH 3arpy3ku; BO-
JI0pacIpeeINTEIbHOTO YCTPONCTBA; JPEHAXKHOT0 YCTPONCTBA; BEHTUIISIIMOHHOTO YCTPONCTBA.

BrogunbTpbl KIacCCHPHUUUPYIOTCS MO KOHCTPYKTUBHBIM OCOOEHHOCTSIM COOPYXCHHS U
BUJY 3arpy3o4Horo marepuana. OCHOBHOE NpeiHa3HaueHue OMOPHIBTPOB - OUUCTKA XO3AHCT-
BEHHO-OBITOBBIX M OJIM3KUX K HUM IO COCTaBYy MPOM3BOICTBEHHBIX CTOYHBIX BOJI.

Ha pucynke 4.19 npuenena knaccudukaius 6MoGUIbTPOB 1O BHIAM 3arpy304HOTO Ma-
Tepuana.

Haunmydamumuy Matepuanamu 1)1t 3aChIKA OMOPUIBTPOB ¢ 00bEMHOMN 3arpy3KON SIBJISTFOT-
cs1 meOeHb, TPaBUid M TajibKa U IPYTHe MaTepuabl, KOTOPbIE JOJDKHBI YAOBIETBOPATH TpeOOBa-
HUSIM NIPOYHOCTH U MOPO30CTOMKOCTH. 3arpy3ka OMOQHIBTPOB IO BBICOTE UMEET OJNHAKOBYIO
BEJIMYMHY (PpaKUuil 3arpy3KH, U TOJIBKO HIDKHUM MOIICPKUBAIOLINI CIOH MMEeT 3HAUYUTEeIbHO
0oJ1ee BHICOKYIO KPYITHOCT.

Knaccudmka-
uuma 6uonoru-
YecKux
cunbTpOB.

BuodunbTpbl BuodunbTpbl
Cc 06 beMHOM C NNOCKOCT-
3arpyskomn HOW 3arpy3kon
| | | | | | | |
KanenbHble BbicokoHarpy- GaleHHble C XKeCTKOW C XKecTKon MSFKOM unu
XKaemble 3acbINHOMN 6noyHomn PYNOHHOW
3arpyskon 3arpysKomn 3arpyskomn

Puc. 4.19. Knaccudukanusi 6uopuJIbTpoOB 1o BUIAM 3arpy304HOr0 MaTepuaJa.

Cpenu OuounbTpoB ¢ 00BEMHON 3arpy3KOi 3HAUUTENbHbIE KOHCTPYKTHBHBIC OTIHYUS
UMEET TOJIBKO BBICOKOHATPYXKaeMblii OMOPMIBTP, KOTOPBIE 3aKIIOYACTCSI HE TOJIBKO B BETUYMHE
(dpakuuii 3arpy304HOro MaTepuaa, HO U B KOHCTPYKIIMH JHMINA U JpeHa)xa, KOTopble o0ecre-
YUBAIOT BO3MOKHOCTh MCKYCCTBEHHOW NMPOJYBKU MaTepHalla 3arpy3Kd BO3IyXOM M yCTaHOBKHU
Ha OTBOJHBIX TPYOONPOBOJAX THAPABIMYECKUE 3aTBOPOB.

Ha puc. 4.20 npuBeneHbl KOHCTPYKTUBHBIC PEIICHHUS OMO(UIBTPOB C PA3TMYHBIMU 3a-
IPYy304HBIMH MaTepHajgaMH, OKa3bIBAIOLINE OCHOBHbIE KOHCTPYKTHUBHBIE Pa3INUUE MEXIY ITH-
MU COOPY>KCHUSIMH U KOTOPBIE TIO3BOJIAIOT OMPE/ENIATh OCHOBHBIE ITYTH UX PEKOHCTPYKIIUH.
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Puc. 4.20. KaneabHblii, BBICOKOHATPY:KaeMblii 1 OMOPUIBTP € MJIOCKOCTHOM 3a-
IrPY3KOil.
a) KanenpHbiid 6nopuibTp. 6) BRICOKOHATPYXaeMbIii OMOGUILTpP. B) OMOPUIBTP C TUIO-
CKOCTHOM 3arpy3Kou.

OCOOEHHOCTSAMH IKCILUTYaTallMOHHOTO XapakTepa OMONOTHYECKUX (HIBTPOB BCEX KOH-
CTPYKIIUH SBISIOTCS HEOOXOIUMOCTh OPOIICHUS BCEH MOBEPXHOCTH OMO(HIBTpa C BO3MOXKHO
MaJIBIMH TIEPEPHIBAMHE B T10a4¢ BOJBI U IIOICP/KAHNIE IOBBIICHHO HATPY3KH 10 BoAe Ha | M2
noBepxHocTH GuipTpa (B miaHe). DpdekTuBHas padora OMOPUIHTPOB B 3HAUYUTEIHLHON Mepe
JIOCTUTAETCS PAaBHOMEPHBIM OpOIICHHEM CTOYHOM BOZOH MOBEPXHOCTH 3arpy304HOr0 MaTepua-
na.

Pacnipenenenus CTOYHBIX BOJ IO MOBEPXHOCTH OMO(MUIBTPOB MOXKET OCYIIECTBIATHCS
MIpY TTOMOIIY HEMOJBMKHBIX WMJIM MOABWKHBIX ycTpoucTB. Ha puc. 4.20. mpuBeaeHbl TpU MOJY-
YHBILIEE B HACTOSAIIIEE BPEMsI CUCTEMbI OPOILICHHS.

a) 0) B)
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Puc. 4.20. CucreMbl OpolIeHHsI TOBEPXHOCTH 3arpy304HOr0 MaTepuaJia:
a) COpUHKJIEpHAs cucTeMa; 0) BOIOCTpYIHAs CUCTEMa; B) pEaKTUBHBIN OPOCHUTEIb.

OcHoBHas 3a7jaya BEHTHWISIUH OMOQHIBTPOB 3aKII0YAETCs B 00€CIICUEHUH M0JIauu B Te-
JI0 3arpy3KH JOCTATOYHOTO YIS OCYIIECTBICHHS MPOIECCOB OMOIOTUYECKON OYMCTKU KOJIHMYECT-
Ba KHCJIOPOJIa BO3AyXa.

B 3aBucuMocTH OT THNA ¥ KOHCTPYKIIMH, a TAK)Ke OT KIIMMAaTHYECKUX YCIOBHUIl pa3merie-
HUSI COOPY>KEHHMH paziInyaroT JABa BUJa BEHTWIALUU OMOQMIBTPOB: €CTECTBEHHYIO M MCKYCCT-
BEHHYI0. ICKycCTBEHHAss BEHTWIIAILMS B OCHOBHOM HCIIONB3YETCS B BBICOKOHATPYKaeMBIX OHO-
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¢mibTpax (adpodunbrpax). st Apyrux TUMOB OMOMUIBTPOB UCKYCCTBEHHAs! BEHTHIISALIUS MIPU-
MEHSIETCSl TOJIBKO ISl 0OecreyeHns He0OXOAUMOro BO3JyX000MeHa BHYTPU MOMEILEHUs, B KO-
TOpPOM pa3Mentaercsi OnoQUIbTP, U MOAACPKAHUS TPeOYeMOl TeMIepaTyphl.

O6orpeB OnohuIbTpa OCYIMIECTBIAECTCS TEIUIOM CTOYHOM BOJOH, (MpU TOHMKCHHH €€
Temmeparypsl Hioke 6°C momaercst BO3AyX B Telo OnodmiibTpa uepes kanopudep).

B 3uMHMiI mepuoj 3KcITyatanuy OMO(QHIBTPOB € TJIOCKOCTHOM 3arpy3Koil, YCTaHOB-
JIEHHBIX HA OTKPBITOM BO3YyX€E, BO3MOYKHO NEPEOXJIAXKACHUE OYMILAEMON CTOYHOW >KMIKOCTH,
MO3TOMY ISl TIOAJIEP’KaHUsSI HOPMAJIBHOTO pexuMa padoThl OMOPUIBTPa, IPU PEKOHCTPYKLIUU
ClIelyeT YCTaHaBIMBaThb B BEHTWIALMOHHBIX OKHAX PEryJIMpPYEMbIE >KaTIO3UMHBIE PELIETKH.
HApyrumu npuémMamu Ipu PEKOHCTPYKIMU BEHTWISILIUOHHBIX CHCTEM: SIBIISIFOTCS CHUYKEHHE KO-
s uIreHTa HePaBHOMEPHOCTH MPUTOKA CTOYHBIX BOJ; YCTAHOBKA SKPAHOB WJIM KYMOJBbHBIX
MIEPEKPBITHIA.

B 3aBucuMocCTH OT NMpOIyCKHOM criocoOHOCTH OHOMUIBTPOB U APPEKTUBHOCTH OYHCTKU
CTOYHBIX BOJI IPUMEHSIOTCS PA3TUYHBIE TEXHOJOTUYECKHE CXEMBI.

B kimaccudeckol TEXHOJIOTHYECKON CXeMe OYMCTKH CTOYHBIX BOJ Ha OMO(HIBTpax Mpo-
LECChl yaJeHUs 3arpA3HEHUN OCYILECTBIIAIOTCS B IPOTOYHOM PEKUME C MEPUOJUUYECKUM HIIN
HENPEPBIBHBIM OPOLIEHHEM IOBEPXHOCTU 3arpy304YHOr0 MaTepuaja U BKIIOYAIOT COOPYKEHUs
O6nouIpTpallii U BTOPUYHOTO OTCTaMBaHUS, 000pyAOBaHME U KOMMYHUKAIMU JJIs MOAAYU U
pacnpeneseHns CTOYHOM BOJbI, OTBEACHUS M PELUPKYJIALHMHA OYMILEHHOW BOJbI, BEHTUIISALUU
OMOpUIBTPOB.

BrogunbTpbl MOTYT OBITH OJJHO- M JBYXCTYICHYATHIMH, C pELUpKyisALueil u 6e3 Hee, B
3aBHCHUMOCTH OT CTENEHH 3arpsA3HEHUs MOCTYMAIOIUX Ha Ouojorndyeckue (UIbTPhI CTOYHBIX
BOJI. B HEKOTOpBIX ciaydasx OMOGMIBTPHI MPUMEHSIOTCA B Kaue€CTBE COOPYXCHHMH MEpBOM WIIH
BTOPOM CTyNEeHEH OMOTOTUUECKONW OYMCTKH B KOMIUIEKCE C IPYTUMU OMOOKHUCTUTEIISIMH.

Bo3MokHO ucnonp3oBaHue OMO(UIBTPOB C MIIOCKOCTHOM 3arpy3Koi B OHO- M IBYXCTY-
MIEHYAThIX TEXHOJOTMYECKUX CXEMaX OYMCTKU CTOYHBIX BOJ C YMEHBUIEHUEM BPEMEHU IEPBUY-
HOT'O OTCTaMBaHUs WK O€3 Hero.

Cpenu 60JbIIOrO KOJIWYECTBA TEXHOIOTHUECKUX CXEM OYHCTKH CTOYHBIX BOJI C HUCIOJIb-
30BaHHEM OHO(UIBTPOB, B OTEUECTBEHHOW MPaKTUKE HAUOOJee pacmpoCTPAHEHHBI CIECTYIOIINE
JIB€ TEXHOJIOTMYECKUE CXEMBI.

IlepBas TexHOIOrMYECKasi CXEMa, IIPELyCMaTPUBAET MOAAauy CTOYHOW BOJIbI KaHAIU3aIU-
OHHOW HAaCOCHOM CTaHIIMEH Ha OTMETKY, KOTOpas MO3BOJSET 00ECIEeYNTh CAMOTEUHYIO OUHUCTKY
Ha BCEX COOPYKEHHUSX CTaHIMMU OuoduiabTpanuu mpousBoautenbHocThio oT 100 mo 10000
M3/CyT. CocTaB COOpYKEHUH, KaK MPaBUIO, COCTOUT W3 CIEAYIONIMX COOPYKEHUI: MpUEMHAS
KaMepa; peméTKy; MECKOJIOBKH; ABYXbAPYCHbIE OTCTOMHUKHN; OMO(UIBTPHI; BTOPUYHBIE OTCTOM-
HUKH; KOHTAKTHBIE PE3EPBYAPHI; XJIOPATOPHAS U WIOBBIE IIJIOIIAKH.

Bropas TtexHonorudeckasi cxema InpeaycMaTpuBaeT 1ojady CTOYHOW BOJABI KaHAIM3allM-
OHHOM HAaCOCHOM CTaHIIMEN B MPUEMHYIO KaMepy OUYHUCTHBIX COOPYXKEHHM, KOTOpasi pacroioxke-
Ha MPAaKTUYECKH HA OJHOM OTMETKE C OTBOAHBIMU KaHaJaMU OMO(MIBTPA, YTO MO3BOJSAET IPO-
BECTH IPU CAMOTEYHOM DPEKUME TOJIHKO MEXAaHMYECKYIO OUUCTKY (B peIIETKax, MECKOJOBKaxX U
NEPBUYHBIX OTCTOWHMKAX). [y mogaun cTOYHON BOJBI Ha OHOJIOTHYECKHE (PUIBTPHI HA TEPPH-
TOPUU OYMCTHBIX COOPYKEHUN CTPOUTCS HACOCHAsI CTAHIMS AJIS MOJauyu CTOYHOM BOABI HA OMO-
¢mibTpel. CocTaB COOPYKEHUI MPAKTUUECKU HE OTIUYACTCS OT COOPY)KEHUH IO MEePBOH CXeMe,
UCKJTIOYEHHEM MOXKET OBITh TOJIBKO MEPBUYHBIA OTCTONHHUK.

[TponyckHasi ciocoOOHOCTh TAKOTO KOMILJIEKCA COOPYXEHUH OOBIYHO M3MEHSETCS B IIH-
pOKOM auamna3zoHe u MoxkeT kosiebatscst oT 1000 1o 50000 Ms/cym.

OcHogHble Memoobl PEKOHCHPYKUUSA OUODUIbMPOE.

PaccmoTpuM, He yuuThIBasi KOHCTPYKIHMIO OMOJIOTHYEeCKOro GuibTpa, 3a UCKIOYEHHEM
MOTPYXKHBIX OMOMUIBTPOB M1 KOMOMHUPOBAHHBIX COOPYKEHUI OCHOBHBIE METOJIbI PEKOHCTPYK-
IIUU UX, B 3aBUCUMOCTU OT JOCTH)KEHHS HEOOXOTUMBIX MOKa3aTelel OYMIEHHOW CTOYHOI BO-
JTBL.
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3amena 3azpy3ounozo mamepuana (c ysenuuenuem unu 6e3 yeeaudeHus cios 3azpy-
304H020 MamMepuana) u U3MeHeHue KOHCmpPYKyuu ouoguismpa.

Hanpumep, GHONOTHYECKHE CXEMbI MOXXHO PEKOHCTPYHPOBATh IO CIIEAYIONICH CXeme
(puc. 4.21.)

0) B)

a)

N

Puc. 4.21. O0mas cxeMa peKOHCTPYKIHH 0HOJI0THYECKUX (PUIBLTPOB.
a) KamenbHbId ONoMUIbTP; 0) BHICOKOHATPY)KAaeMblid OMOPHIBTP; B) OMOPMIBTP C TLIO-
CKOCTHOM 3arpy3Kou.

To ecTh BO3MOXKHOCTh BBIIOJIHUTH PabOTHI IO PEKOHCTPYKIIMU KamneabHoro OnoduibTpa
B BBICOKOHArpy>KaeMblii WM B OMOQUILTP MJIOCKOCTHOM 3arpy3KOi, HO BBICOKOHArpy>KaeMbIi
O61OpUIBTpP, BO3MOXKHO, PEKOHCTPYHPOBATH TOJIBKO B OMOMMIIBTP € TNIOCKOCTHOM 3arpy3KOu.

st GuopubTpoB ¢ 0OOBEMHON 3arpy3Kol IpH 3aMEHE 3arpy304HOr0 Marepuaja BO3-
MOYKHO JIBa BapHaHTa:

1. Bapuanm — peKOHCTPYKIHS KaleIbHOTO OMO(PMIBTPa B BHICOKOHATPYKAEMBIH.

J1st 3TOro He0OXOIMMO YBEITMUUTh BBICOTY CJIOS 3arpy304HOI0 MaTepraia MUHUMYM J10
2-3 M, YCTaHOBUTh HU3KOHAIIOPHBIE BEHTWIATOPHI; IOABECTH BO3AYXOIPOBOJbI K OKHAM B MEX-
JYZJOHHOM TPOCTPAHCTBE; YCTAHOBUTH B KaHaJaxX Ha BBIXOZAE M3 OMO(UIBTPOB THAPABIMYECKUE
3aTBOPHI JJIs IPEAOTBPALIECHUS YTEUYKH BO3JyXa B aTMocdepy.

[TponyckHasi ciocoOHOCTh OnoduiabTpa Oyaer ysenuuena B 1,5 - 2,5 paza.

2. Bapuanm — pekoHCTpyKIus 6MOPUIBTpa ¢ 00BEMHOM 3arpy3Koi B OMOGUIBTp C IIIO-
CKOCTHOM 3arpy3koil. I[Ipum 3Tom mHTeHCHULIUpPOBaTH paboTy OMOPUIBTPOB ¢ 00BEMHON 3a-
Ipy3KOi BO3MOKHO TpeMs CIIOCO0aMM:

v/ Teperpy3uTh OJHY U3 CEKIMi OHOPHUIBTPOB C 3aMEHO rPaBUITHON 3arpy3Kd Ha TLIOCKO-

CTHYI0. BbIcoTa ci1os 3arpy304HOro mMarepuaia npu 3TOM HE YBEJINYUBAETCS.

v/ Teperpy3uTh MOJOBHHY CEKIIMU OHOMUIBTPA C 3aMEHOM IPaBUIHOMN 3arpy3KH Ha TIOCKO-

CTHYIO IIPH YBEJIMYEHHUHU BBICOTHI €J105 10 4 M;

v/ Teperpy3uTh YacTh CEKIUHM OMOGHIBTPA C 3aMEHOM IPaBUIHON 3arpy3Kd Ha IIOCKOCT-

HYIO U YBEIMUEHHUEM BBICOTHI €€ cJ10sl 10 4 M 1 Oouree.

[Tpu 3ameHe 0OBEMHOIO 3arpy304HOr0 Marepuaga Ha IUNIOCKOCTHYIO HEOOXOIUMO IMpH-
HUMAaTb BO BHUMaHME, YTO ONTUMAJIbHAS BBICOTA CJIOS 3arpy3KH B OMO(QUIBTpax ¢ MIIOCKOCTHOM
3arpy3Kkoil mommkHa ObITh He MeHee 3-4 M. Ha pucynke 4.22 mpuBeIeHBI 3TH TPU BO3MOXKHBIX
croco0a PEeKOHCTPYKITMU OMOPUIBTPOB ¢ OOBEMHON 3arpy3Koi MpW 3aMeHe Ha IIOCKOCTHOM
3arpy304HbII MaTepHUal.

Bo Bcex BapmanTax OMOMDHUIBTP C MJIOCKOCTHOM 3arpy3KOW SIBISIETCS MEPBOU CTYIEHBIO
OMOJIOTMYECKON OYMCTKH, HAa BTOPOW CTYIIEHM OYMCTKU OCTaeTcss OModuiabTp ¢ 0ObEMHON 3a-
rpy3Kkoil. Bropas crynenp OMOIOrn4ecKkoil OYMCTKH T0JIKHA 00ECIIEYUTh OYUCTKY CTOUHBIX BOJ
70 TpeOyeMbIX TMokaszarenel. JIomoJHUTENbHO A MOAayl CTOYHOM BOJABI HA BTOPYIO CTYIICHb
OYHMCTKH HEOOXOAMMO YCTPOHUCTBO HACOCHOM CTAHIIHH.
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I,

Puc. 4.22. BapuaHTbl peKOHCTPYKIMHU KaNeJbHbIX OHO(HILTPOB NMPH 3aMeHe 00b-
éMHOI1 3arpy3KH HA MJIOCKOCTHYIO.

1 — oObéMHas 3arpy3ka 6uopmIbTpa; 2 — OpocUTENbHAs CeTh OMOPHUIBTPOB C 00BEMHOM
3arpy3Kkou; 3 - J03upoBOUYHBbIE Oaku; 4 — OpocUTENbHAs cucTeMa OMO(HUIbTpa ¢ TIIOCKOCTHOM
3arpys3Koif; 5 - IIOCKOCTHas 3arpy3Ka; 6 — rmojiaua CTOYHOM BOJBI HA OMO(UIBTPHI.

| - 3ameHa rpaBUifHON 3arpy3Ku Ha MJIOCKOCTHYIO, 0€3 YBEIMYEHHUs BBICOTHI CJIOS 3arpy-
304YHOI'0 MaTepuaa;

Il - 3amenHa rpaBUHOM 3arpy3KH Ha IJIOCKOCTHYIO C YBEJIMUEHHUEM BBICOTHI CJI0SI /10 4 M;

Il - 3amena rpaBuiiHON 3arpy3ky Ha IUIOCKOCTHYIO C YBEJIMYEHHMEM BBICOTHI €€ CJIOS 10
4-6 M.

BapuaHT peKOHCTPYKLIMU COOpPYKEHHH O3 yBETMUEHHUs! BBICOTHI CJIOS IpPU 3arpys3Ke
OmopuIbTpa TIJIOCKOCTHOW 3arpy3Kod H3-3a BO3MOXHOCTH NMPOCKOKA HEOUYHMIICHHOW CTOYHON
BOJIbI HE AET CYIIECTBEHHOI'O YIyUIIEHHs] KAUeCTBEHHBIX IIOKa3aTeled OUNIIIEHHON BOJIBI.

B pesynbpTaTe pekoHCTpyKIuu OMOPHUIBTPOB MO BapuaHTy | mpomyckHas CrioCOOHOCTh
OUYHUCTHBIX COOPYXEHHUH YBEIMUUTCS B 2-3 pa3, Ooiee paloHAIBHO MPU PEKOHCTPYKLHU HC-
MoJb30BaTh BapuaHThl | wim II, KOTOpbIE MO3BOJAIOT YIYYIIUTH MOKA3aTEeIM OYMIIECHHON Ha
O0MOpMIBTPaX CTOYHON BOJIBI M YBEIMYHUThH MIPOMYCKHYIO CIIOCOOHOCTh OMO(MUIBTPOB B 4-6 pas.

3amena opocumenvHoii cucmembol.

DTOT METOJ MHTEHCU(UKALUKU B OCHOBHOM OTHOCHUTCSI K PEKOHCTPYKIIMH CIPUHKIIEPHON
CUCTCMC OPOLICHUSA B BOI[OCprf/'IHyIO U, TOJIBKO B UCKIIOYUTCIIbHBIX ClIydadX (Ka‘{aIOH_II/IeCH XKe-
7100a, BOJIOHAJIMBHBIE CHCTEMbI WJIM BpAIAIOIINE OPOCUTENH), BO3MOXKHA 3aMEHa ABIKYIIUXCS
CUCTEM OpPOLICHUS Ha BOAOCTPYHUHBIE.

H3menenue mexnonozuueckoii cxemuvl padomsvl CManyuu duopuismpayuu ¢ 3ameHou
3a2py30uHo20 mamepuaind.

B GonpmmHCTBE CiiydaeB peKOHCTPYKIIMH 3aMEeHa TPAaBUITHOM 3arpy3Kd Ha IJIOCKOCTHYIO
HC pCHIacT HpOGHGM FJIy6I/IHI>I OYHNCTKH CTOYHBIX BOJ C 1OBCACHUECM oKa3aTeliel BOJBI 10 HOp-
MaTUBHBIX MOKa3aTelel yIOBIETBOPSIOLUIUM COPOCY B OTKPBIThIE BOJOEMBI. Jlis pemieHus 3a-
Jlaudl YBEITUYEHUS MPOIMYCKHOM CIIOCOOHOCTH CTAHIMM OMO(PHUIBTPALIMHM M YITYUIICHHUS KadyecT-
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BEHHBIX IOKa3aTeJe OUYMIIEHHBIX CTOYHBIX BOJ HEOOXOAMMO H3MEHEHHE TEXHOJOTHMYECKOU
CXEeMBbI pabOThl CTAaHIIMU OMOPUIBTpAaIUM. B 3TOM ciydae paccMaTpuBaeTCs TOJIBKO PEKOHCT-
pyKuus 6MOQMIBTPOB MYTEM C U3MEHEHUS TEXHOJIOTMUYECKON CXEMbI OUMCTKH CTOYHBIX BOI.

[TepBbiit BapuaHT. PexkoHCTpyKImsi 000uX a’poduabTPOB MyTeM 3aMEHBI TPaBUITHOM 3a-
TPY3KH Ha TUIOCKOCTHYIO (TJIACTMAaCCOBYIO) M paboTa PEKOHCTPYHPYEMBIX OHODUIBTPOB B JIBE
CTYIICHHU.

Bropoii BapraHT. PeKOHCTPYKIUS OHOTO U3 OMOPMIBTPOB C 3aMEHOM 3arpy304HOTO Ma-
Tepuana. B atom cinyuae paboTta coopykeHui Takke OyIeT OCyLECTBISTHCS MO ABYXCTYyINeHYa-
TOW CXeMe: Ha MEePBOil CTyNneHH paboTaeT OMOPHUIBTP C TIOCKOCTHOMN 3arpy3Koii, a Ha BTOpPOH -
a’pouIIbTp.

Ha puc. 4.23 npuBeaeHbl TP TEXHOJOTHYECKUE CXEMbl PEKOHCTPYKLIMU CTAaHIMUA OMO-
buIbTpaIuy ¢ 3aMeHON 00BEMHON 3arpy3Ku Ha MJIOCKOCTHYIO.

Jlnst peanu3alii BTOPOTO BapUaHTa PEKOHCTPYKLUH MOTPEOYeTCs CTPOUTENBCTBO J10-
MOJTHATEIIbHBIX OTCTOMHHUKOB MOCJe OMO(MUIBTPOB C MIIOCKOCTHOM 3arpy3Koil 1 HACOCHOMW CTaH-
UM JUTSE IEPEKaYKH OCBETIICHHOM BOJBI MOCIIE OTCTOWHUKOB HAa BTOPYIO CTYIEHb B OMOQMIBTD €
00BEMHOM 3arpy3KOH.

a)

Puc. 4.23. CyumecTBymomasi cxeMa 0O4MCTKH Ha a3poduIbTPax A0 PeKOHCTPYKIMH
(a) ¥ BApMAHTHI PEKOHCTPYKIUA BbICOKOHATPYKAeMbIX 0MO(PUIbTPOB.

a — CYIIECTBYIOIIAs CXEMa OUMCTKU CTOYHBIX BOJ; O - C MOJHOW 3aMEHOM 3arpy304HOTO
MaTepuaia B OnouiabTpax; B - € 3aMEHOM 3arpy304HOr0 Marepuajia B OJHOU W3 CEKIUW Omo-
GUIBTPOB.

1 - cymectByrorme adpoGuIbTpshI; 2 - TPYOOITPOBOI ST TIO1aYX HEOUHIIIEHHOW CTOYHOM
BOJIBI; 3 - HAMOPHBIA TPYOOIIPOBOI HEOUMIIICHHON CTOYHOM BOJBI; 4 - TPyOOIPOBOBI OUHILECH-
HOM BOJIBI 1TOCIE a3pO(UIBTPOB; 5 - OUMILIEHHAs! CTOYHAs BOJa Mociie adpouIbTPOB BO BTOPUY-
HbIE OTCTOMHUKH; 6 - OHOQHUIBTPHI C TUIACTMACCOBOM 3arpy3Koi; 7 - OYMILEHHAst CTOYHAs BOJA
Ha TPETUYHBIC OTCTOMHUKU; 8 - TPETUYHBIE OTCTOMHUKHU; 9 - HacocHas cranius; 10 - Hamop-
HBI TPyOONPOBOJ Ha BTOPYIO CTYNEHb OMOJIOTMYECKOW OYMCTKH; 11- BTOPHUYHBIA OTCTOMHUK;
12 - peakTUBHBIC OPOCUTEIIH.
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ITpu pa3paboTke PEKOHCTPYKUUH OHMO(UIBTPOB M CTAHIMKA OMOPWIBTPALUU CIEIyET
paccMaTpuBaTh HECKOJBKO BapHaHTOB, BHIOOP OCHOBHOI'O BapuaHTa, MO KOTOpoMYy OyAeT ocy-
IIECTBIIATHCS PEKOHCTPYKIIHS, TOIHKEH OBITh TOATBEPIKIEH TEXHUKO-IPKOHOMHYECKOHN 11€J1ec000-
Pa3HOCTHIO MPUMEHEHHUsI BHIOPAHHOTO BapuUaHTa M €ro TEXHHKO-3KOJIOTHMYecKOod 3 ¢eKTHBHO-
cThl0. IIpy U3MEHEHNH TEXHOJOTHYECKONW CXEMbl OUUCTKU MOJAEPHU3ALMS COOPYKEHUHN TOJKHA
paccMaTpuBaThCs MO0 BCEMY KOMILIEKCY COOPY KEHHIH.

PaccMmoTpuM npumep peKOHCTPYKLIUU OUO(PHIBTPOB.

[Ipumep. PekoHCTpyKLIMs CTaHIUK OMOJIOTHUYECKON GUIbTPALUH IS OTACIBHO CTOSIIUX
3aHUM.

O4YKCTHBIE COOPYXKEHUS NJIsi TPYIIIBI 3IaHUK (IIKOJIa, KUIbIe Joma, OaHs, ¥ T. 1.) pac-
CYMTAHBI HA IPOITYCKHYIO CIIoco6HOCTh 100 4%/cym. CTodHas BOJA 110 TTOBEPXHOCTH OGHODHIBT-
POB pacrpenenseTcs: ¢ TOMOUIbIO JBYXCEKIIMOHHBIX OMPOKUIBIBAIOIINXCS keno00B. Jlanee Boga
pactekaercsi o ToppUpOBaHHBIM aCOECTOIEMEHTHBIM JIMCTaM, YJIOKEHHBIM TOPU30HTAIBHO Ha
MOBEPXHOCTU 3arpy304YHOr0 MaTepuaja TakuM 00pa3oM, 4TO rodpbl pacHojiOKEHbl BOJb Ha-
IpaBJIeHUs JBMKEHUS BOZBI OT ONPOKMUIBIBAIOLIETOCs jkenoba. B HumxkHel yacTu rodpos acode-
CTOIIEMEHTHBIX JIUCTOB MMEIOTCS OTBepCTHs auameTpoM 10 mm vepe3 kaxabsie 20-25 cm, uepes
KOTOpPbIE CTOYHBIC BOJABI M MOCTYIAIOT HA 3arpy304yHbIi MaTepuan ouopunbrpa. OOmmii 00bem
IByX cexuuii onmoduabrpa 50 M. buodunbTpel paccuntansl Ha npomyck 100 M3/cym CTOYHBIX
Box ¢ BIIKs mocrymnatonux crounsix Boj 100-120 me/n u cpenneit TeMnepaTypoil BOJbI 3UMOMN
T=10°C. buopuabTpsl pacmog0KeHbI B HE OTAIUTMBAEMOM 3JIaHUH.

B HacTOsIIIee BPEMsI Ha OYHCTHBIE coopyxkerus moctynaer 60 - 130 ®/cym crounsix Boj
npu BIIKs B cpenrem 100 me/z. B cBsi3u ¢ Tem, 4To 3arpy3ka 0MoGUILTPOB MPAKTUYECKU BBIIILIA
U3 CTPOs (3arpy3Ka 3aKoJIbMaTHPOBAIACK), B OJHON M3 CEKIIMH OHA ObUIa 3aMEHEHA Ha T'PaBHii-
HYI0 C COXpaHEHHEM BCeX KOHCTPYKTHBHBIX MapaMeTpOB W CHUCTEMbI paclpezesieHus: Boabl. B
JPYToii CEeKIUM 3arpy3Ka ObLIa BHIIOJIHEHA U3 MATKOW TKaHEBOI.

Bona B OnodunbsTp nmogaercs, 4epe3 ONMPOKUIBIBAIONIUNACS KEJI00 B PACION0KEHHBIC TO-
PHU30HTAIBHO JIMCTHI U3 TOPPUPOBAHHOTO CTEKJIOIUIACTHKA C OTBEPCTUSAMH AuameTpoMm 10 mm
yepe3 kaxzasie 10 - 15 cu.

Yepes atu oTBepcTHst 0OpabaTbiBaeMasi CTOYHAsi BOJa MOCTYNAET Ha JiBa psaja rodppupo-
BaHHBIX JIACTMACCOBBIX APEHAXHBIX TPYO quameTpoM 50 mm, paclooKeHHbIX KPecToo0pa3Ho,
a 3aTeM Ha MOJBEIICHHbIC K METAUTUYECKON Oallke TMOJOTHUINA TKAaHEBOHU 3arpy3ku (uepes 20 -
25 mm), BBICOTA KOTOphIX paBHa H=16 m; mopuctocts Takoit 3arpy3ku P ~ 98%, mnnomans
yIEIbHOH MOBEPXHOCTH Sy, = 90 M. Jlsa psAla IpeHaXHBIX TPYO, pacroI0KEHHBIX HaJl TKa-
HEBOH 3arpys3Kkoil, 00ecreurnBaloT paBHOMEPHOE paclipe/ielieHue BOJIbI 10 ee MmoBepxHocTH. Ha
pucynke 4.24 npuBeleHa TEXHOJOTHYECKasi CXeMa PEKOHCTPYKIMSI OUYUCTHBIX COOPY>KEHUH OT
OTJENBHBIX 3/1aHUH U pa3pe3 peKOHCTPYUPOBAHHOTO OMOPHIIBTPA.
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Puc. 4.24. TexHojioruvyeckasi cxeMa peKOHCTPYKIIHM OYUCTHBIX COOPYKEHHUI OT 0T-
AeJIbHO CTOSIIIMX 3AaHUM.

1 - pacnpenenuTenbHas Kamepa; 2 - CENTHKH; 3 - 37aHUE OMO(PMIBTPOB; 4 - ONIPOKH-
JBIBaIOIIMICA kKenoo; 5 - cekuus ouopuiabTpa pasmepom 2,6x5,3 M B MIaHe C TpaBUIHON 3a-
Ipy3Koif; 6 - XJjoparopHas; 7 - cekuusi onopuiabTpa pazmMepom 2,5x2,6 M B IJIaHE C TKAHEBOU
3arpys3Kkoif; 8 -  JHCTBI TOGPUPOBAHHOTO CTEKJIOIUIACTHKA C OTBEPCTHAMH; 9 - 1Ba psaa roppu-
POBaHHBIX IMJIACTMACCOBBIX ApPEHaXXHBIX TpyO; 10 - meraminueckue OATKU CO CTEPHKHAMH IS
KpeIJIeHUs MOJOTHUIL TKaHeBO# 3arpy3ku; 11 - MOJOTHHIA TKaHEBOM 3arpy3ku; 12 - orBoxs-
IIUH JIOTOK; 13 - MOCTHK JUTsl OOCTY>KUBaHHS OMO(DIIBTPOB.

Honyctumas oprannyeckas Harpy3ka 1o BIIKs u HeoOxonumblit 00beM 3arpy3ku U3 TKa-
HeBoro Marepuana npu tpedyemoit bIIKs ounmmenHoit crounoi Boasr 20 me/n ipu 1 =2,25 or-
penensieMasi B COOTBETCTBHH ¢ opmynamu (1) Oyaer cocTaBIsATh:

F=PxHx KT/77 =98x (1,6 +0,1)x0,126/2,25 = 9,32/(]142 xcym) .
O06BEM OnodmtbTpa OyIeT paBeH:
V, =50x100/9,3x90 = 6"

[IpuHrMaeM KOHCTPYKTHBHO pa3Mepbl CEKIMU OMOMUIbTPa ¢ MATKON TKaHEBOM 3arpys-
KO paBHBIMH 2,5%2,6 M B MIaHe; TaKUM 00pa3oM, ee 00Iuil 00beM COCTABUT (C y4ETOM TpPYyO-

YaTBIX JPEHAKHBIX pacrpenenuteneid Boasl) V . =25x2,6x17 = 1103,

[

Pexoncmpykyus ouonocuueckux npyoos.

B TCXHOJ’IOI‘H‘ICCKOﬁ CXEME€ OUHUCTKU CTOYHBLIX BOJI HpI/IHI/IMaIOTCH 6I/IOJIOFI/I‘ICCKI/I€ pr,Z[BI
JIBYX THIIOB a’pupyemble U HeadpupyeMbie. COrslacHO pacuéTy i BHICOKOHArPYXaeMbIX TMPY-
JI0B (a’pUpyeMbIX), eciu cienoBarh ykasaHusm CHull, oTHomIeHne AnuHBI K IIMPUHE IIpyAa C
€CTECTBEHHOMU a’panueit JokHO ObITh HEe MeHee 20. [Ipu MEeHBIMX 3HaYEHUSX OTHOIICHHS He-
00X0AMMO MpeayCMaTPUBATh KOHCTPYKIIMU BITYCKHBIX U BBITYCKHBIX YCTPOMCTB, KOTOpBIE 00ec-
neynBaju Obl IBMYKEHNE BOBI 110 BCEMY JKMBOMY CEUEHHIO MPY/a.

M3BecTHO Takxke, 4To paboTa OMOIIOTHYECKUX IPYI0B 3aBUCUT OT KIIMMATHYECKHX YCIIO-
BUI M TJIaBHBIM 00pa3oM OT TeMIIEpaTypbl Hapy>KHOTO Bo3ayxa. B Té€mibiii mepuon roma BITK
OUHUIIICHHON B OHMOIPYJe CTOYHON BOJBI, KaK MPABHUIIO, HE CHIKAETCS HUXKE 5-6 me/n, a comep-
JKaHWEe B3BEIIEHHBIX BemiecTB - Hwke 15-30 me/n. Ilpu sBTpodukanmm BogoémMa (IIBETEHUH BO-
I[I:I) 9THU IIOKa3aTciIn MOFYT IIOBBIIIIATHCH. B XOJIOOAHOC BpeMH roaa, HCCMOTpSI Ha CHUKCHUEC CKO-
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pocTu MOTpeOIeHHsI KUCIOPO/ia B pe3yIbTaTe CHIDKEHUS TEMIIEPATyphl BOABI (M3-32 JITUTEIBHO-
r0 BpEMEHH MpeObIBaHUS B OMOTIPY/IE), BO3SMOXKHO JOCTHYD B OUHIIICHHOM cTo4yHOM Bojie BITK no
2-4 me W coiepikaHue B3BEIICHHBIX BenecTB 10 10 me/x.

Psim mccnenoBareneld mpUILIM K BBIBOAY, YTO OHMOMNpPYHBI IEJIeCOOOpa3HO yCTpanuBaTh
TPEXCEKIIMOHHBIMU, T/I€ YYUTHIBAIOTCA (YHKIIMH OTCTOWMHHMKA, OKHCIUTENS W CTabuiam3aTopa-
MUHEpanu3aropa. B aTom ciiydae pacu€t HeoOXOAMMO MPOU3BOJMUTH MOCIEAOBATEIBHO OT CEK-
MU K CEKIMU, pUHUMAasi BO BHUMaHHue TO, 4To BIIK BOjbI, BeIXOAsIIENH U3 TpeabIAyLIEH CeK-
1u, 0ynet coorBercTBoBaTh bIIK BOMBI, MocTymaromei B mocaeayomyo CeKIUIO.

I'myOuny 6uomnpyzaa cieayer NpUHUMATh B 3aBUCUMOCTH OT CUCTEMBI adpallid - MEXaHH-
YECKOW WJIM TTHEBMATHYECKOM, TaK KakK (PUTOIJIAHKTOH, OOMJIBHO Pa3BHBAIOLIUNCA B MEJIKHX
IPOTOYHBIX MPYyJax, MOXKeT akKyMyiaupoBath cBbiie 90% dochopa u a3ora, coaepxammxcs B
CTOYHBIX BOJAX.

OmnbIT 3KCIUTyaTalluyd a3pUPYEMBIX OMOJIOTUYECKUX MPYAOB IMOKA3bIBAET, YTO OHH HE MO-
ryT o0ecreuynTh HeoOXOMUMYIO CTENEeHb OYMCTKH W 00jiee TOTO OHHU, KaK MPaBUIIO, MOTYT SIB-
JSATHCS UCTOYHUKOM BTOPUYHBIX 3arpsi3HEHUN.
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