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CocraBaeHo BceconsHuM LBaxau opneHa Tpynosoro KpacHoro SHaMEHHM
TEIIOTEXHUUECKHM HAYUHO~-UCCAENOBATEALCKHM HHCTUTYTOM
uM.D.90.l3epxuHCKOrO

CocTaBuTeaun KaHm.rexH.Hayk ['.C.YEKAHOB,
uHxeHepu E.B.COLKOBA, H.H.BYJHMKOBA

[lpupeRGHN NPUHIMMMANDHAS CxeMa 6ecCTOWHOH CMCTeM:H
sonoynaneHug ToC M pAN KOHKPETHHX CXEM, POROMEHIYOMHX IAS
BAEKTPOCTAHIME, CEXMTapiMX ONpeneJeHHHe BHAN THOPHOre TOnN-

JMBA ¥ OCOPYNOB&HHHX PASANYROI'O THI& SOXOYINBXNBAXMIMM
YCTAHO BKAMM .

JaHH OCHOBHME NPMHIMIN BHOOpa 00OPYROBaHMA M YCAOBKSA,
onpeleasoinHe HeoOXOAMMOCTh 6r0 pPe3epBUpOBaHNg B (ecCTou-
HHX CHCTSOMAX SOXOYAAAGHNA.

PerOMSGHIAIINN NpPENHASHAUCHH RIS OpraHMsammii, OpoexKTH-
PYDEMX CHCTEMH 30XOynaXeHMs TOC N KpYyIMMX KOTGXDHHX, &
TaKKe HAYUYHO-HCCACNOBATEALBCKMX M HANANOUHHX OPraHN3aImi,
SAHMMADIMXCS BOMpPOCAMM 3O0XOYIANGHNA.

(:) ClI0 Conarexanepro, [983.



YTBEPSJIAD

HavazbHKR YnpaBleHUs
N0 oxpaHe NMPHPONH
B.B.XAEO
20 nexabps I98I r.

I. OBIME IOJOKEHMA

[.1. BecCTOUHEMM CHCTOMAMH 30JOYRANEHHA, HCKANYADIMMHA 3aIPA3-
HeHHe MPHPOIHEX BONOEMOB M I'DYHTOBHX BOL, ABIKNTCHA OCOPOTHHE CHC-
TeMH PHOPO30AOYAAAGHHA, B KOTODHX OTCYTCTBYDT NOCTOSHHHE WIAM MNepy-
OLHUEeCKKre COPOCH OCpeTaeHHON BOXH, & (UAbTPAIMA BOAH uepe3 naMlu
X JAOXe 30A00TBaXa JAHOO MOAHOCTHOD HCKADUEHA, ANOO Me BHSHBaeT 3a-
M'PASHEHUA DPPYHTOBHX BOj B pafioHe 30X00TBaiA BhHlIleé NpeneaoB, UOMy-
CTHMHX IJAA BOJHHX NCTOUHMKOB X03AHCTBEHHO-OHTOBOI'O HA3ZHAUGHMA.

K 6eccTOUHHM CHCTEeMAM MOT'YyT OHTb OTHECEHH TaKXe CHCTEeMH CYyXOo-
'O CKASOWPOBAHHA 30JH M MAAKA IIPM YCAOBRMM, UTO aTmochepHue, nosepx-
HOCTHHE®, IPYHTOBHE M ADYIr'Meé BOON, KOHTARTHDYDEME CO CHAAOHDYOMHM
30MOMAAKOBHM MATEDHANOM, He OynyT 06pPasOBHBATH 3ArPA3HEHHHX CTOKOB
B IPDHPONHLEE BONOGMH MAN 3&PPASHATL BuMe SOMYCTHMHX [TpefeloB I'pyH-
TOBHE BOAOH B palioHe 30J00TBANA.

1.2. OCHOBHEM yCJOBHMEM DSKCIIVATAIMM CHCTEM 30J0YyLANGHHA B (eC-
CTOUHOM pPexuMe gBifeTCA NeIMUMTHHN BOgHUR OaraHC, Korna KOAWUeCT-
BO MocTynanme# B CUCTeMY BOAN HE IpeBHmAEeT IIOTEPH BONH B pe3yAbTa-
T6 & NCNApeHMA, 3AlOXHEHMA IOD CEIARMPYEMOI'0 30JOMAAKOBOI'O MATE-
pHana, HCNOXb3OBAHKA OCBETAEHHON BOIN M Ap. B palioHax, rrxe OCARKHK
3HAUNTEJNbHO NMPEeBHMADT HCMaAPeHHe, 1A ofecneueHHs neduuMTHOrO BOX-
HOrO CGananca cucrTem [V ROAXHN OHTE NDPEAYCMOTDEHH JONOAHKTEILHHE
MEDONMPHUATHS N0 MCHADPEHMO MAH MCNOXb30BAHMD O0pasynmMXCA M30HTKOB
BOMIH.

ApYrEM YCHOBEGM SBAAGTCA NOCTATOUHO OOJbHAS BMECTHMOCTH Oac-
CefiHa OCBETAOHHOR BOIM HA 30JOOTBAXSG IR KOMIIGHCAIMM TI'ONOBHX H3IMe~
HeHMAA KOAMYeCTB& BOMH, Haxonsme#icas B cucTeMe, B peayxprare Ooxee
MHTEHCUBHOI'O MCHADGHKR BORW H& 30X00TBaie P JOTHHA nepuon, NOBH-
WEeHHOI'0 NOCTYIAEHHA BOOH C ATMOCPOPHLMH OCALKAMM OCEHbD, HAMODS&-
XMBAHNS AbnAa Ha 30X00TBAXS 3XMOH M NOCTYNACHMA MABOOKOBHX BOJX
BOCHOR .



-4 -

CoGannerne >THX ABYX YCXOBNR HO3BOARET NCKADUNTD NEPENOXHe-
HNE CHNCTOMM M BHHYXREHHMIA CODPOC 00pasoBammNxCs MIAMEKOB OCPOTACH-
HOR BORNM.

]1.3. BuSop Cxesn 30XA0OYNANSHNS ROXKGH NPON3IBOLMTLCA C YUSTOM
cxenysmux $axTopoB:

= BOSMOXHOCTN OOGDA3OBRMNS COXGBMX OTIOXGHNE B SXeMeMTAX CM-
creMy N HEOOXORMMOCTM TOX NAN NHMX MEPONPHATER IO IPEROTBPARCGHHD
9THX OTNOXGHNR MAN yCTPANGHNN MX BPEAMEX MNOCASNCTBNX;

- BO3MOXHOCTH COKDANOHNA D&CXOA& BOAN HA& I'ELPOTDRHCIIOPT M
COOTBOTCTBOHHO COKDAMOHNS KANNTARLNEHX M SKCIAYATAUMONHMX 3arTpat
Ha Nepexavuxy SOMONNAKOBOR IYXBIIH M OCBOTXSHHOR BOINM;

- HEOOXOHMMOCTN COKpAmeHNs NOTPeCASHMA NPNPOZHOR BOMM;

~ HOOOXORMMOCTN OTPPYSKEN CYXOR 30XH M O0G3BOKOHHOI'O muaxa
BAA NOCACRYHUMOro NCNONBIOBAHMA B CTPONTEALCTES N RPYT'MX OTPACHAAX
HAPOJHOrO XxosglicTsa;

- BOSMOENOCTN COKDANGNKR S&TDRT Ha ouncTXy crownx pon ToC
IyTeM HCOOAXDLSOBAHNS ITHX BOA RXS NONNNTKE CMCTOMM 3O0MOYAARGHMS

- HeOOXORNMOCTH HNPGROTBPANGHNS XOPPOSKR X aOpasMBHOrIO N3HOCA

MyALNONPOBONOB.

2. CXEMH BECCTOYHHX GCHCTEM 30J0¥IAIEHWS

Bebop cxemn soxoyzaxemus 19C onpenexsercs Npexne BCOI0O TAIOM
YCTAHABANBAGMHEX 30ACYAOBNTOAGR XN XNMMUOCKNM COCTABOM 30JH CEHIad-
MOT'O TOILINBA, & TAKNKG MECTMMMM YCAOBNSMNM KOHKPSTHOR BXEKXTDOCTAN-
K ( KENMATNUOCKOR 30MOR, THIIOM 30X00TBANA K OI'0 DACCTOAHNEM OF
TOC, Maxmumem norpebnrexefl SOXOREAKOBMX OTXOHOB M AD.).

2.1. [Ipmpmeazsuan cxema G6CCTOUHON CNCTOME
PEAPO30XOYRANSKNA

[lpumnmaseHan cxema Geccrounoll cucremy ['3Y npuBejgesa Ha
pec.l. Bopa, MCROXb3OBAMMAS AAS I'ARPOTPANCHOPTA SOXORXAKOBHX OT-
xonoB ToC, oTnexseTCHs OT OCHOBMOR UACTE 30AN Ma 30X00TBaXe | N
Yepe3 WAXTHHE XOXOXEN 2 NOCTYNAST B Gaccefin 3 AN OKOMUATEXbLHOIO
ocserxenns. baccellu ocpeTxemNoffi PONM, XpOME TOI'O, BMNOXHS@T DOXb
@MXOCTN, XOMIIGMCNDYNEOHR NIMOMEOHNSA XOXNUECTBA BOIMN B CNCTOME, X
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KPHCTANAN3ATOPA, YCTDAHADHOI'O0 NEepecHMEeHMe OCBeTNEeHHOR BOAH DPACTBO-
PHMEMK COGNMHOHMAMM .

OcrerneHHas Boma 3 Gacceitsa Hacocamu 4 no TpySompoBogam 7
NMepPeKAUMBAGTCA HA DAEKTPOCTAHIMD N NONASTCA K CMHBHHM Hacocam 8.

Ha 3AGKTPOCTAHIMM OCBETAGHHAR BOXA& HCHOAL3YETCH AJIA:

~ OpOWEeHMs MOKPHX 30AOYXOBHTEXSl:

- NOJAYM HA 30JOCMHBHNG ANNAPATH M I'MIPO3ATBODH;

- OXNAXKCHMS M CMHBA IIAKA M3 KOTAOB,

~ MOAAYM HAa MAAKOZPOOGHAKM M B NMOCYNMTERbHH® CONAA CAMOTEUHHX
30JOMAAKOBHX KAMAZXOB,

- MOJAYH HA CANbHMKH YNAOTHEHMS GAI€DHHX HACOCOB;

~ TTPOMHBKN IYALNONPOBOLOB Nepel BHBOAOM MX B Pe3epB KIM B
PEMOHT;

~ PHOPOYOOPEM 30XBMHX NOMEGHEHMit, TONAMBOMOAAUK X ID.;

- OUKCTKM M OOMHBKM [IOBSDXHOCTEH Harpesa KOTXOB M SOJOYIOBH-
rexelt;

~ HDYTHX HYXL SASKTDOCTAHIMM M PACIMOJOXGHHHX MOOGXH3OCTH IMpPO-
MHIAGHHHX NPORITPHATHA NPH YCAOBHM, UTO MCNOXL30BAHHAA OCBeTAGHHASA
BON& He OyneT B KOHeUHOM HTOre MOoNafaTh B NPMPOAHHE BONOGMN MXAN
I'PYHTOBHE BOJNH.

Henoxb30BaHHAs OCBOTAGHHAA BOJA BMECTE C 3O0XOMAAKOBHMM OCTAT-
KaM¥ NoCTynaeT K SarepHuM HacocaMm 6 ¥ 1o NyabnonmpoBORAM O Nepexaux-
BASTCH HA S0X00TBAaX.

3arpasHeHHNe cTouHne BOAH ToC, c¢6poc KOTODHX HOMyCKasTCH BOS -~
HuM OGanaHcoM cucTemH ['3QY, HANPABAAOTCA B 30A0MNAKOBHE KAHANH MAK
HeNnoCpeACTBeHHO B OYHKED GarepHHX HacCOCOB.

MasOMHHEDAXM3OBAHHHE CTOKM C codecojepmaHnes Menee 1000 r/u°
¥ TeXHHYECKAS BOJA, HCINOAb3YyeMHe IJIS NMORMUTKM CHCTEMH, NOAXHN Ha-
PABAATHCHA HA OPOMEHHS MOKDHX 30J0yAoBMTedeid. [[pH HAIMUMM TOXLKO
CYXHX 30JAOYJAOBHTONG# B3TH CTOKK M TeXHHUECKAR BOJA MOT'YyT OHTH HC-
NOAb3OBAHN NAA TeX Xe Hemefi, yro M ocBeTaeHHas Boja. Caeryer Toab-
KO MMEeTh B BMILY, UTO CMEmEHKE TeXHHUGCKOH BOILH M CTOKOB, COZepXa-
mMx OKKapOOHATH, C OCBeTACeHHOR BOJOA HENOIYCTHUMO, €CHAM NOCASIHHAA
KneeT mexounyw peakmuo (pH = I1,0). B 2ToM ciyuae MaioMHHEDAAM30O-
B&HHHG CTOKM HANDABAANTCH B OyHKED OArSDHEX HACOCOB MIHM 30X0BHE
M HMNAKOBHE KAHANH.

Ofmee KOXMUECTBO CTOUHHX BOJ, CONepxamux CMKAPOGOHATH M CMOEM-
BaGMHX CO MeNOuHOM nyabnoft, He NOMXHQ npeswmarh [0% pacxoja myAbIm.
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B npuBeneHHHX HHXE CXEMaxX 30JOYNANGHHS IIOKA3aHHM He BCE NOTOKH
MyJAbllki, OCBETAGHHOK BOIW M CTOUHHX BOA, & TOABKO Te€, KOTODHE XAapPaK-
TEePHW OXA JAHHOM KOHKDETHOR CXeMH M ONpefexsnT ee OTANUKE OT IpYy-
I'MX CXeM.

B MpUMHIMNMANBLHOR Cxeme M HEKOTOPHX APYyrux cxemax ['3Y ycaoBmHO
yKa3aHH YCTAHOBKM IS OUMCTKHK TPyOONPOBOLOB OF OTHOXeHME 9 M naA
HeltiTpanusalue meaxoudoit oceeraeHHOR Bonu 10.

2.2. CxemMa pasieALHOTO YIaAGHKSA
JeTyueil 30XH M mAAKa

PasneabHoe BHECTAHIMOHHOE YHAXGHME Xeryueil 30JH M HMAAKA pPEeKOo-
MEHIYEeTCA B CXYdYaAX, Korpga KOTAH ToC MMOOT TONMKH C XMAKMM TIaKO-
yoaxeHMeM. ['MRpOTPAHCHIOPT I'PAHYAMPOBAHHOI'O maaka Tpelyer Goxee
BHCOKMX cKopocTelt myxbms (I,7-2,0 M/c), UTO KpOMe YBEAMUGMNS 3HEp-
FO3ATPAT BH3HBACT INOPWNEHHHYE AOPASMBHHE MSHOC IYyXBIIONPOBOROB.

AAs Pa3feAbHOr0 YVHAXGHKA I'PAHYANPOBAHHOI'C MAAKR LSAECO00PA3HO
[IPMMEHATDh BMECTO OArepHHX HACOCOB SpAMPTHHE YCTRHOBXM, B MOHbmei
CTeNeHH NOoJBepxeHHHS A0PA3MBHOMY N3HOCY, X pPACHOJAT'aTh HIAKOOTBAN
Ha Teppuropur ToC Mam B HemocpencrTmemuoit GamaocTn kK Hedt. llxaxomnpo-
BOOH [EXeCOOODASHO SamMEATh OT ACD&SMEBHOI'O M3HOCA BTYIKAMM H3 Ka-
MEHHOI'O JAKTbA.

CxemMa pasieabHOIO YR&RGHMSA HINAKA M Xeryuell 30AM MOxer OuTrh
NpXMeHeHa M NPM TONKaX ¢ TBeDIMM ENAKOYNAXGHMEM, HAlpMMED, KOr'aa
MMeeTca NnorpelfurTexb mUIAKA.

Cxema npurogHa oiAs IOOCHX BMIOB TBOPIONr0 JHEPIEeTNUSCKOrO TOMAK-
Ba ¥ ANOHX THIIOB SOXOYAABIKBADINX &MINADATOB.

[lo cxeme, npuseneMHOf Ha pHC.2, MEAKOBAS NMyAbNA M3 EMIAKOBHX
BaHH 14 xoTxoB nocrynaer B symnd a2paudrHoft ycraHosxu 13, nogHEMa-
eTCA Na HEeOOXOOMMYD BHCOTY N 3aTeM CAMOTEKOM HANDABAAOTCS P WiA-
KOOTBAN MAM REAROOTCTORMMK O. OCPOTAGRHMAN POIA M3 MIAKOOTBRAA
Hacocom I2 soazppamaerca Ha T3C.

3oxopBas Nyibna u3 30X0YXOBMTEXER 9 no camorTeunnM xaHaxam 10
¢ noSyanreabHuMx conxamm Il nocrynaer » npuaMox GarepHol Hacoc-

HO# O, OTKyna N0 NYXLOONPOBOLAM 4 NEPEKaAUNBASTCS Ha 30X00TBAX 3.

OcperneHHas »opa coOxpaercs B fOacceftie I, oTxyna HacocaMmu 2
no rpySomponogad 7 msosmspamaercs Ha TIC.
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Prc.2. Cxema pasjexbHOr0 ynaleHMs
AeTyyelt 304 X EIAKOB

OcpeTaeHHas BOZA C 30X00TBAIA M CO MNAKOOTBANA MOXET OHThH
CMeIIAHA M MCMNOXb30BaH& AXS BCEX HYXH, NOKA3AHHHX B Cxeme Ha puc.l.
Onxaxo npx Hazmuums Ha ToC MOKDHX 30X0yXOBNTOXGH BOLY M3 EARKCOT-
Bajla, B MOHbEEH CTeHeHM NEeDECHEGHHYD COAAME, CAGRYET MAINDABISTD
Ha OpomeHNe KOAT'YASTOPOPR BeHTYPM IO MOKDMX 30XOyAOBNTGASH, & OCTa-
TOK -~ B Hanopmue Gaxu 8 nas opomeMus XanieyxosxTexeil.

MazouMuiiepaaNsOBaMHNE® CTOUMEE BOAMW C COXSCONEDXAHMEM Menee
1000 r/u® cxegyer manpaBxaTs B aywmnd spandra, a Goxee MUHEDAXM3O-
BAHHHEG - B 30J0BHE KAHAIN.

Ilpr mexounoi peaxmyn ocpeTXeHNON PBOLH B CXOM® JOXXHM ONTH nNpe-
AYCMOTPEOHN COOTBETCTBYDIRNE YCTRHOBKR IXA HOATDAXN3ALMM BOAM, IIO-
Crynapimell Ha OpPOMEHNEe MOKDHX SOAOYXOBMTENSH, M NAS NPOMHBEK TPY0O~
MIPOBOAOB OT OTAOXEHNMH.
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2.3.’_ Cxexa rugposomoynanerns TOC
C CYXHMH 30J0YJI0BHTEIAMH

Ha ToC. o00DpynoBaHHO#R CyXuMH 30XOYAOBHTENMMM, 1EAECOOGDA3KO
KCNOAL3OBATb CUCTEMy &IPOXREJOOOB IJis cOOp& M TPAHCNODPT& YAOBAGHHOH
Jeryuell 3044 B npefesisxX NOLOYHKSPHOI'0 NMOMELEHMA C NOCHENYDIM M-
POTPAHCNIOPTOM €€ H& 30JOOTB&NK. [&Ka&d CXeMa N0 CPABHEHHD C UYUCTO
CHOPaBAMUECKOR MOSBOAAET B <{~4 Dpa3& COKDATHTEL PACXON CMHBHO# BOAH,
YAYUDKTL YCAOBHSA OKRCNAYATALMHM BHYTPEHHE# CHCTEMH 30JA0YIaAGHESR,
0CO0eHHO [Jfl 30JH, OOXsIemmER LeMEHTHPYOIMMK CBOACTBEMM, ofecne-
YHTh OTOOD CYXOH 30JH NAA KCIIONbIOBAHKSA.

B OTHEALHHX CAYUSAX BMECTC &3pOxeNo00B MOEeT OHTL NPUMEHeHS
BAKYYMHAS CHCTEMA TPEHCNODTA CYXOH 30J3H.

flo cxeme, nprBeneHHOM Ha puc.3, Jeryuas 30Ja U3 IOAOYJOBUTE-
ne#t 14 uepes NMHEBMOCHOGBNE 3&PBODH MNE MHralzkp IO nocrynser B
azpoxenota 16. llo cHcreme aspoxenoloB 30s& colupaeTcs B KOHUEBOH
MHeBMoCcHoersit 3aTpop-Tepexapussenb 17, ¥3 ROTOPOro MoxeT OwTh Ha-
npapneHa JHO0 BAA OTFI'DY3KN MOTPelUTenn, JUO0 B CMECKTENLHHY ana-
par 18 nas NoJyJYeHHs 30X0BOR IyaAbMd. PexoMeHnyerTcs yCTaHABIMBATH
2 30J0CCMECHTENbHMX annap&ra Ha Kaxuuf#l sHeprobnox (I paGouufi
I pesepsmuit). Om &nNM&apa’™s 1eX€COO6pPE&SKHO YCTAHARNMBATH BO3MOXHO
GauKe K Oar€DHHM H&COCHHM HMAM H& HOCTaTOUHO# BHCOTE, uTOOw ofecne-
YYTH TPAHCIOPT MyJibMH RO GareépHHX HACOCOB CAMOTEKOM C MHHMMSJILHLD!
pa3faBacHHEM BODOH M3 NOOCYIUTEAbHYX COMNA. [[B& KOHCTDYKUMM 30JOCMEe-
CHTEeALKHX aNnnapatroB GOJbMOfi NpOKZBONKTENLHOCTH paspaborTeHn Ypai-
TexdHepro u Créupckru fuivanom BTU. HoHeTpykima NMHEBMOCHOEBHX 3a&-
TEOPOB X 3&8TBOpPOB-Nepchimiareiefl paspatoraena CKb BIW. [ipu peacnono--
KEHUM YCTES SOJOBEX GYHEEPOP BHUC D-& ¥ HE&L YPOBHEM BXORHOTO OT-
BCPCTHS! CHECHTEILHHX EMNIAPLTOL BMECTO LSPOXREIOOCH MORHC NPHMEHATH
BSKIOHERE TEURH.

finaxoBes MyAbne K3 MASKGBHX BaHH x0Tncs IO BMeeTe ¢ a0x0sof
TYRLIION [C CEMOTOUHM K&HENS&Y ¢ ¢ noGynurearHywr conxavy I3 nopo-
eTCH b HDLRMKY. GArepHMX H&COCOE 8 H 6o NyALRNCHpsEofisl € NepeRauk-
BRAPCE KS Z0XO0YB&E 1. INs PPEHCHODTE [WAKOBOF IMYXLI WMoRET OHTE
MCMOERSOBOMS CXOKE PESBEeNBHONC VAGAGHESR, NDENCTLBLeARES RO puc.s.

JCECLZCHHSS KO 30NOOTELNE BOAG UEPEs WEXTHHE KOXORIK £ NOCTy-
a2t B CLOSCHRE JCBEiLeHAON Bupy 3 ¢ PasHeXHTersHCKR numMlsfi 4 1 26w
N e, DR LLPOMY LOHLAy U UHeeTes HaCOCRMEM 7, S0%BPAEALYSH Wa
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T30 k CMWEHHM HacocaM 11 ¥ MCIIOAB3YeTCs Ha CMHB 30J0WI&KOB M ALY-
rye HyROH OJeKTpOCTaHLMH.

Ay, S el . . Wk S -
T,

Cmatoi

ba3dyx

Puc.3. Cxema rupposonoynaienus ToC
C CYX¥MM 30JOYNOBHTEAAMM

[loomMTKa CHCTEMH JOJNXHA OCYUeCTBIATHCA B NEpPByR Ouepenb CTOY~-
Hmy Bonam#t TOC, HaNpaBiAeMuMY B 30JO0UJAKOBHE KaHATH WM NPHAMKE
farepHux HacoCOB.

Cxema npuronxa pad TIC, cauranmx Jo0we BUIH TBEPAOro TOMIK=
Ba, Bu6op OCOPYHOBAHMA OAA CXeMH, BMECTHMOCTD GaccefiHa OCBETAEH-
HO#t BOOH, MMPOTAXEHHOCTL KaHaja ocBeTJeHHO# BOOH ¥ HEOOXOINMMOCTD

COOPYREHUA ycTaHOBKM IR 1A NnepUoRUUeCKON OuMcTKM TPYOONPOBOAOB
OT KapOOHATHWX OTJOREHMA ONpeleAfiTCA COCTaBOM 30JH CKUC&EMOI'0
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PONAKBE ¥ MECTHHMH yCAOBHAMHM. PeroMeHuarMu no BuOOPYy 00O0PYLOBaHUA
MpUBeLeHH B pasf.4.

2.4. Cxemu rugposonoynaiesus TaC,
O0OPYINOBAHHHX MOKPHMK 30JI0YJIOBUTEJAMU

Cxemy rugpoaooynanenus ToC ¢ MOKDHMM 30JOYNIOBHTENAMM NpHEBE-
neHs He puc.4,5 u 6%, B uacT# ynaneHus Iiaka ¥ BHemHed CHCTEMH

{ 2 3 4 ]

_—-—“_-.——_ S S -E—

MANOMUNEDT D
Jamrbie CTOMXU

Puc .4. Cxema rupposoaovpaneuus TIC ¢
MOKPHMH 30JIQYJOBUTERAMA TIDH HEeNTPanbHO R
PeaKimu oCBeTNEeHHO BOLH

PUAPO30JIOYNaeHH 3TU CXeMH HOEeHTHUHH cxeMe, MPUBeNeHHOW Ha puc.3.
VX oTanuMe oT cxemw rugpososoynajeHus TOC ¢ Cyxumm 30J0yJOBATE-

[ -

o
lo3,I-13 cM. B OMUCaAHUK PHC.3.
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AAMK ¥ OH& OT JPYroi 3aKAOYaeTCs B -CHCTEMe -ODOULEeHKS MOKPHX.30QJ0-
yJAOBUTENACH.

yeroiluuBoe M HaNexHOE OpOMEeHHEe MOKDHX 30JI0YAOBHTENel, OCOOGeH-
HO KO&ryRATOPOB DeHTypHM, ABAAETCA OOA3ATEAbLHHEM YCIOBHEM WX HOP-
MATbHOl SKCITyaTalMK ¥ 3QPEKTHBHON OUUCTKM I'a3oB OT 30JAH. Hapyme-
HHe pexyMa PaGoTH opomapvimMxX POPCYHOK K3-3a OCDPA3OBAHMA COJIEBHX
OTAOXEHMH MIM 3arpaA3HeHUA COACepPXAMUMUCA B BOLE MEXaHUUESCKHMMU IpU-
MeCAMHM ITPHBOLUT K HOMEHEHMD KOHPUI'ypallMM KIM NepeKocy paxena OucC-
EePrYpOBAHHON BOXH M K&K CAeACTBUE 2TOI0 K 00pa30BaHuD 30Ji0BHX
OTAOXEHUH B Koaryaaropax BeHTypu. lloaToMy /A OpOWEHMS KOArYAATO-
POB BeHTYpH MOKDHX 3OJOYAOBHTEJNE# NpUromHa o0OpOTHaAs BOja, He
o6pasyonad KapGOHATHHX, CYJAbQATHHX M APYrHX COJEBHX OTJOXeHu#, T.e.
BOja, He coigepxamas rungpaTHo#t meaoud (pH > 10,5) ¥ He umeomas ne-
pecuieBua CcyabdaToM KaRbUMA WIM APYIUMM [LUIOXO PACTBODMMHMMK COJIRMMU.

lonyckaeTca conepxaHue B opowawiueil BOje B3BEMEeHHHX UYACTHLI
MEeXaHHUECKUX IpHMecell pasMepoM, BIBO& MEHbHNM, UeM MHHVMAaNbHLIA
nyaMeTp MpOXOIHHX CeUeHMIt BHYTPEHHMX KaHaN0B (POPCYHOK.

[lepeuncaeHHe yCaOBAA AOMKHH COOARNATLCA ¥ IJA BOAH, OpOmAan-
meR KalneyxoBUTENN, XOTA COMIa, NMPUMEHAeMHe IAR 3TOR Uenu, KMenT
GoxbuHe 10 CPABHEHMD) C JOPCYHKAMM MPOXOLHHE OTBEPCTHS K MOI'YT
OCuThk OouMmeHh 0&3 OCTAHOBKM KOTXA.

CxemMa OpOmeHMA MOKDHX 30JIOYJOBUTEJNel, NpuBeleHHas Ha puc.4,
MPUIOfgHa BJA CHCTeM I'KOPO30JIOYA8JeHHMA, B KOTOPHX OCBeTJAEHHAas BOIA
O6yner umery pH mexHee 10,5. Takuuu cucTemamy sBAAOTCH OGOPOTHHE
cucreMmn 1I'3Y TemnosnexTpOCTAHUHIt, CRUlaBEHNX 3KUOACTY3CKHE U Kd3e-
JOBCKUE YT'JIM, B 30JI& KOTODHX NPaAKTHUECKK OTCYTCTByeT CBOOOAHASA
OKKCbh KanbiMa, & Taxxe yrau JoHeuxoro, [looeocrosHoro, HaparaHpuu-
CKOI'0 M BOPKYTUHCKOI'O 6acCeiHOB, HMENIMX ROCTATOYHO BHCOKOE COnep-
XaHKEe Cephl ¥ YM@PEHHOe COolepxaHH® B 30J€ CBOGONHOR OKMCH KaNbUHUA.

OcseTseHHAR BOjZA B TAKHX CHCTEMAaX MOxer (&3 NpenBapUTenbHO’
OCpaGoTiY INOJABATLCA Ha OPOMEHHE MOKDHX 30JA0yAOBMTOXEt.

B GeccTouHux cucTemax ['3Y ¢ MOKpHMM 30JOYAROBHUTENSAMH OCBETCH-
HaAd Bofa MOXeT OHTb HACHmMeHa Cyabdarom KaxbuMa. B aTOM ciryuae pas

TpenorepaneHus CYAbPaATHHX OTAOXEHUHA HA BHYTPEHHMX OPOMAEMHX [10-
BEPXHOCTAX 30JOyAOBMTEAe) HEOoOXOAMMO Ro0aBiaATh B BTY YACTh OCBeT-
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JeHHO! BOAM, KOTOpasd MONAeTCA HA OpOoMeHMe KOAryJATOpOB Benrypw,
20-30% TexHMueCcKO#t BOIH MJIH MaJOMUHEDANU30BAHHHX CTOKOB.

s 8TOrO0 1esnecoofpasHo NuTasMe GOPCYHOK KOaryJasTopoB BeH-
rypu 17 MOkpwx sonoynoBurTedeilt I4 NpoM3BOAUTL OT OTAEAbLHOR PPYTIITH
Hacocors I8, nomiapueHHHX K cOOpHOMY Oaxky IO, Kyna KpoMe OCBeTJeH-
HOW BOAW HaNPaBAAKT BCE MAJIOMMHEPANUBOBEHHHE CTOKM X HeOOXOLUMYNn
n0GaBKy TeXHUJYeCKOH BOIHW,

Ha sjaeKTpocTaHUMAX, CRUNADINX KM3EJOBCKHIt, NOIMOCKOBHHHE M
OKHOaCTY3CKU# yrau U OGOPYMOBAHHHX MOKPHMHM 30JO0YJOBHTENAMU, ITyJAb~
ra, nocrynapuas B 6arepHyn HACOCHYO MOXET MMETh KUCAYD peakiup., B
9TOM Cayuae IJs NpenoTBpauleHNs KOpPpPO3MM MMyJAbNOIPOBONOB B CXeMe
['3Y HeoOGxonMMO MpPenyCMOTPETb YCTAHOBKY I/ HelTpanusamuu myabnw 16,
HanpKMep, OyTeM No0aBOK NEeJOUHHX CTOKOB BOLONOAIOTOBUTENLHOH ycra-
HOBKM WJIM pacTBOPa U3BECTH.

Jna 9KMOACTY3CKOrO YriA BO3MOXH2 HefiTpanusauMs KUCIONH NyJbITH
0e3 no0aBOK WEJOUHMHX pPeareHTOB ITyTeM BHIEGDKKM IIYAbIH IIPM MHTEHCHB-
HOM nepeMemnMpaHuy B TeueHue l0-I0 muH. Taxyw HeliTpanuszamup nexe-
COO0pa3HO NPOBOLUTHL B J3PAMPTHONA yCTaHOBKE C 3yMIPOM BMECTHUMOCTHD,
ofecrieuniBapilei TpeOyeMO@ BpeMA BHIEPKKUA KMCJAON MyJbIm.

Ins yrae#t YenabuHcroro, Jpkarajabckoro, ApkaraiuHckoro, Caxa-
JAUHCKOT'O ¥ HEepPOHI'PUHCKOI'0 MECTOPORIEHHUI ITVJbIa MOKPHX 30JIOYJIOBHUTE--
nell OyneT ¥MMeTb KUCIY©D peaklun, HO B pe3yJibTaTe pacTBOPEHUs cOolIep-
XaMUXCHA B 30J€ WEeJOUHHX COenMHeHH} yxe uepes 2-0 MHH NOJHOCTHD
HejiTpanusyercs, a uepes 0,0-1 u nepememmBaHKS NpUOGpPETaET mMeiOU-
Hyon peakuun. [loaToMy B cUCTeMe IPUNPO30JOYIANEHUS BJIEKTPOCTAaHIMIA,
CRMIApIMX TEepeudClieHHHe YT K O00PYLOBAHHHX MOKPHMHM 30JI0YJIOBUTE-
JNAMA, [TyJAbHa, TOCTynapHas B OarepHue HacoCH, MMEET HEHTDPAaIbHYD
peakuyo, 8 OCBeT/IeHHas BOJa, BO3BpamjaemMas C 30JI00TBAJE, - MEJIOUHYD.

dns Takux snexkrpocraHimit pexomernyercs cxema ['3Y, mpuBeneHHas
Ha puc.d. Ilo aToit cxeMme Kucnas Iynbha U3 MOKPHX 30J0YAOBUTeNEH
nocTynaer B apaxdr I6, pacnonaraeMuii B HenocpencTBEHHON GAM30CTH
K 30JIOYyIOBUTENAM ¥ TIepexauuBaeTCs B 0aKk-OTCTONHMK 14, BHNoaHsomuit
OLHOBPEeMEHHC POJb HAMOPHOI'C 6aKa I8 OpoWeRus Karjeyiosureneh 15.

3oJsa ¥ 4acTbh BOJH K3 0aKa-OTCTONHMKA HANDABIADTCH B GaPepHYD
HACOCHY®W, & OCBeTJNeHHas Boja (npuMepHo 70% o6mero KOXMYECTBAa BOIH
B NyZblle) MOfaeTCs Ha OpoWeHHe KarieyjioBuTeneit u B cOOpHHHA Gak 18.

B cOopHuI 6aKk HaNPABAAOTCH TaKxKe MAJIOMUHEDANM30BAHHHE CTOKY X Tex-
HHYECKas BOJA B KoJMuecTBe, HEOOXONUMOM OJNA KOMNEHCALMMU IOTepb
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BOJH, HCNapsmomeics B 30JOYJIOBHTENAX U cOpacuBaeMmoii mMeeTe ¢ 3001
#3 Oaka-OTCTORHMKA. Bona us cOopHoro Gaka Hacocamu I9 nogaercs
Ha opomeHHe TpyO BeHrypu I7.

Takag cxema He TpefyeT COODYREHUS YCTEHOBKM 110 HejiTpaiusaluy
I{@JIOUHOR OCBETNeHHOW BOIH Nepeln ee nojaueft Ha MOKPHE 30J0YJIOBUTE-
JX, & TAaKXe [103BOJAAET COKPATHTb IPUMEPHO B JBa pPa3a KOJUUECTBO
ITYJIbIH, NEePEeKauyBaeMOy Ha 30J00TBaN, M KOJUYECTBO OCBETJAEHHOH BO-
IH, BO3BpamaeMOil Ha 3JEKTPOCTAaHLMI.

st BAeKTPOCTAaHLME, CxUlapilux Ky3Heurue yriau, Topp, yrau Mu-
THHCKOIO, JpBOBCKO~BOMWHCKOPMO, Areiickoro, ['ycuHOO3€pCKONO, bBOro-
CJOBCKOI'O MECTOPOXIEHKE M O0OpYLOBAHHHX MOKDHMKM 30JI0YJIOBUTEJIAMH,
BOLa, LUMPKyaMpyomas B 000poTHOH cucTeme ['3Y, SyneT uMeTb MEJOUHYD
peakimo. g TakuMx dJIEKTpOCTaHIMR pexomeHnyercs cxema ['3Y, usobpa-
ReHHas Ha puc.O. llo 27Ol cxeme opomeHue Kamneynopureneli 18 ocy-
mecTBIAeTCH WEeNOYHON OCBeTNeHHOM BOIO#, nomaBaeMOR 0€3 BCAKOMN
00paloTKK B HamnopHue CGaku 14. lIOCKOJABKY JMHHH FNOLAUHM WEeJOoUHOH
OCBeTJEeHHO# BOAH M COIUIA OYLYyT 3apacTaTb KapOOHATHHMYK OTJOXEHNHA-
MH, KaleyJOBUTEJH CHalXawnTCHA NBYMA NOACAMM OPOMEHME C CaMOCTOA-
TeJbHHMY TIONBOJAMU OT HAIOPHOrc Oaka, OOHUM pPabouuM ¥ ONHUM pe-
3epBHHM. [lo Mepe 3apacTaHMA COIUI ITPOM3BOOHUTCA MX OUMCTKA MeXaHuue-
CKUM CIOCOOOM HNIM ITPOMHBKOI KUCIOTOMH.

OcranbHas uacTh opomaozelt BOIH TOCTYNaeT Ha YCTAHOBKY LA
HeliTparusamuu mesour 16 u sarem Hacocom 17 nopnaercAa Ha GOPCYHKH
KOarynasaTopoB BeHTypH 1O soxoyiaoBurenei.

B naHHOl cxeMme ynejbHHI pacxol BOAH HA OpOMEHKE KarjieyaoBH-
rejeit HeoOxonumo yBeauuutTh ¢ 0,00 po 0,2 Kr na 1 M° rasos ( MpK
HOPMAJIbHEX YCJOBHMAX). JTO I[O3BOJAKT YBEJIUUUTL [OIJIONEHHEe OKUCJIOB
Ceps U3 OHMOBHX I'@30B ¥ YMEHBLUIUTH MEJOUHOCTb BOMAH, IMPKYyIMpyLIeH
B cucreme 'Y,

HaxX M BO Bcex cCHCTeMax CO [eJIOUHON OCBeTAeHHOR BOLOX B cXe-
Max, NpUBENEeHHHX Ha puc.o U 6, npenycMarpuBseTcs YCTaHOBKa 12 Ais
NNepUOIMUCCKOK OUMCTKM TPyOONpPOBOAOB OCBETAEHHOW BOOH OT OTJIOXEHHH.

2.0. HellTpanusaims meaouyHoii OCBeTJEeHHO# BOIH
oGopoTHuX cucTem ['3Y

B cucremax rugposcaoynaneHus ToC, 000pPYyR0BAHHEX MOKPHMH 30JI0-
YIOBUTENAMY, CO WMEJOUHO! peakuyMel: OCBEeTJIEHHO# BOLW HEOOXQOuMO MNpe-
AYCMaTpuBaATh YCTAHOBKY HOJAA HelTpaausaiy TOH u8CTH OCBETIEHHCV
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BOAW, KOTOpas MCMOJb3YyeTcs NJA OpPOWleHHs KoaryasropoB DeHTypu kan-
JTeyJloBUTeNEH .,

Ha puc.?7 npuseneHa cxema HeATpaau3alMM HEJOUHOH OCBETIEHHOH
BOAW ConsHO# xXucAOTON. YacTer meaouHoi OocBEeTNEHHON BOLHW C 30J00TBA-
Ja NOCTYN8eT B GaK-HEHTPaIM3ATOP 3, OCOPYAOBAHHHHA NepeMelHBaDIMM
yCTpoicTBOM 4. B 3T0T ®e GaK HACOCOM-[O3ATOPOM 2 J00aBlIANT HEeol-
XO0K¥MO€ KOJWMUECTBO COJAHON KHUCJHOTH M3 xpaHuInma I ¥ HANpaBAfQT
MaJIOMUHEpaNU30BaHHHE® CTOKM ¥ TEXHHUUYECKY® BOLY, eCiu nolbaBka TaKoH
BOJH TpefyeTcs OAA NONIMTKA BCceh cucremn I'3Y.

J03KpOBKa KHUCJIOTH B Oak-HeATpalU3aTOp ONPEneAsercH M0 [0Kasa-
rusM pH-MeTpa O, yCT&HABINBEEGMOI'O Ha CJOMBE M3 (aKa.

HeliTtpann3osaHHas BOpA HACOCOM O TMOJ&ETCA Ha OpOlleHHE KOoaryls-
TOopOB BeHTypu 3o0JoyaoBuTeneil. CHCTeMy nonaud nis oGecleueHHs cra-
GWAbHOIMO MABAGHKA nepel opowanmuM¥ GOpCYHKAMM Ienecoo0pasHo o6opy-
IOBa&Th ABTOMATHUECKHM PEryJIATOPOM 7, NEACTBYOIMM OT NEPEKUHOI'O
npeoGpasopaTens (naTuuka) HNaBJIEHUS.

Wenavnan ocbernémwmasn
boda ¢ sonmooTbana

Manomurepanu3zgbarinete
CTORY U TEXHUYECKAR B0Ia

4 »

nH -me 70

opowerue BxalHeIx
Sxob 3onoynabureneil

Ha
napy

Puc,7. Cxeme HeRTRaInl&lMK UeXOUHOR- 0COPGTHOR
BOIN COJSHONW Kuchovol

Komuuecrro Texrnveckod (£0%) conssHoft KHCAOTH, BEOOXOCIMMOS
LIS HCPTpenk3slinyd CCRCTASHHOK BOAW €O wexauocTbm 10 0= 1>, B
pacucTe we 1000 MBy veranonnenvoll MOUWHOCTH IZEESpPOCTOHIME COCTa-
BT npkrepso 0,3 kr/e. ll3—-3s cTonh BHCOKCL AOTRROHOCYH B KHCUOTS
OTO CXEXE HCATPOAMILIMA MORCT OHTH DOKOMCHIOBANG TUALEC RIS 3hREH<
TPOCTENURE L3004PTOL WOWRoCTY Lhill B KU CPEE BOSHMIKMOH ML pLacpDn-
O VOTARSBAY LO OCPUoHdd ODIOU SLUHOMEMHLY wrehs HASHPRaiKS Al -
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K raxuu cxemaM MOPYT GHTb OTHOCOHN CXOMH HefiTpalM3aiuuM meJOouHoH
OCBETACHHOR BOAH IHMOBHMM 'al38MH, KOTODHEe B HacTOAmee BREMS ITPO-~
XOUAT ONHTHO-MPOMHIEACHHYD NpPOBEPKY. lpeuymécrson cxeM HefArpaau-~

3aMH BOAN YT'AGKHMCAOTON IHMOBHX IasSOB SBASETCA H® TOJALKO BOSMOX~
HOCTh SKOHOMHM COAAHOR KMCIOTH, HO KM HEKOTOD&S I eMUHEDANH3ALNA

OCBeTIeHHOR BOAN B PeSyAbTATE OCAax[eHMA ofpasynmerocs mps Hejirpa-
AN3AaIMM KapOoHaTA KaXbIMA.

Ha puc.8 npueeneHa cxema HelfTpaAXN3AUMM MEJOUYHON OCBETIEHHOMN
BOEN JHMOBHMY I'a3aMi, paspaboranHas BIll coemecTHo ¢ KamuumMcruM

NMOAUTEXHUUSCKHM MHCTHTYTOM ¥ CeBepo~3ananuum ornexexHuenm BHUIMOHep-
ronpoMa.

Wenoywas ocbearresvon
boda ¢ spnoorbana

Uenoynan ocberrernnan
doda ¢ 3ano0rbana

Masomurepanusp-
bannee croxu ¢

Texruyecrxan boda

Ay

ne&yS. Hefirpaliusamus xenowHodt” 0GOPOTHOR BOXM MHMOBHMM ['ASaMK
_ no cxeme BIU

[lo arofk cxeme menouHas BOLA C 30XOOTBANA HACOCOM I ¢ HaOpOM
He meHee 200 M nonaeTCcs B BONOT'ASORBHI 3xeKTOD 2; NHMOBHE I'asH
OTOMPANTCH B 3XEXTOD 3& CUET DASPOXGHNS, COSNABAGMOI'O B €ro raso-
BOK Kamepe. [ing MCKANUEHMS MONANAHMS BOOH B Iasoxol 3 MMeeTcs aBa-
PN cOpoc uepes rugposareop 7 B Oxuxaimuit 30A0MNAKOBHA KaHAX.
JXGKTOD NMDHCOENMHEH HEMOCPeNCTBOHHO K BEDTHEANLHOR MOXOU KONOH-
He 4., Cuech BOOH M IHMOBHX I'aSOB M3 SXEKTOP& MOOHMMAETCH IO KOJOH-
He 4 ¥ nocrynaeT B KOJNOHHY O, BHIOJHADIYO OLHOBPEMEHHO DOJNL Cena-
paTopa. B cumecHTENbHON XaMepDe 2XEKTOpa H B KOJNOHHAX ITPOMCXONMUT

B3aumoaeficTBMe YIrIEeKMCAOTH NEMOBHX I'a30B CO mMeaouHol ocBeTaeHHON
BOJO#t ¢ ofpaszsopaHMeM KapOOHATA KalbIMs.
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HefirpannsoBaHHasg BOAA HANDABNSETCH B OCBOTAMTENb O g oTne-
JeHUs KapOOH&Ta KaiblMA. YacTh OcCanka ocaxgaeTcd B HHxHeEHl uyacTH
KOJMOHH. BeCchb OTHeNeHHHHt 0CANOK M3 OCBeTIMTeNs M KOJNOHH HaIpaBilseT-
CA B GarepHy® HACOCHY®D ¥ NepexaunBaeTCA C 30Ja0# Ha soxoorsan. Oc-
BeTJEHHAA BONA M3 OCBEeTAWTEAR HACOCOM 12 HanpamRisfeTCA B KOANGK-
Top Il M 3aTeM HCrnoAb3yercsa OAf OPOLEHUS KOArYAATOPOB DBEHTYDH MOK-
PHX 30JOVJIOBATEINEH.

Cucrema nogauu HefTpasn30BaHHOK BOEM obopyayerca pH-merpom I3
INA KOHTPOJNA CTeleHM HejTpanrulsauny X ycTpoACTBaMM LIS ABTOMATHUE-
CKOI'0 DeryiaupOBaHUS JaBiaeHua B ¥ 9 BOAH nepen POpCYHKaMN MOKPHX
30J0yJOBUTERCH .

B npouecce HejTpand3zaimuu yacTb o6pasynierocs kKapOOHATa Kalb-
IMsa OyneT ocenaTh Ha BHYTPEHHMX ITOBEPXHOCTAX 000pYAOBaHHMA. B HaM-
GoJbmell CTEINeHH 3ITH OTIOXEHUA OYRYyT 0CPA3OBHBATLCA B CMECHTEIbHOH
KaMepe 3xeKTopa. 1A OUMCTKY CUCTeMH OT OTJOREHME ITperycMarpusBaerT-
Cs NepUofUUeCKOe nepekymwueHHe Hacoca I u axexTopa 2 cO meaOUHOM
BOLH HA HEHTPAJM3OBAHHYD BOAY, IOLABAGMYD K HACOCY OT OCBeTAKTENSR
no rpydonposonam IO,

I8 BO3MOXHOCTH ITPOBEHEGHUA TAKOH# OUMCTKM 0e3 NpeKpaneHus Io-
AAUM BOOH Ma MOKpWE 30JOYAOBUTENM B CXeMe NPeLYCMOTDPEHO N BE CAMO-
CTOATENbHO PACOTaAnOME YCTAHOBKM MO HEATPANU3AIMM C NPOU3BOAHTEAD-
HOCTb Kaxino#, COOTBETCTBYMUEH NOTPECHOCTH HeHTPAAN30BAHHOR BOXNM
Ha OpolleHHe® KOAryaaTOpoB BeHTypu moxpux soxmoynosurexeft. OnHa ycTa-
HOBKa BCerfa paGoTaeT B pexuMe HefiTpanusaly MeAOUHOH BOJH, a ApPY-
rafg - B pexuMe MPOMHBKYK OT OCDA3OBABIMXCSH OTAOMEHMI KAN HaxomurCs
B PEMOHTE WM pe3epEBe.

COpoC MAIOMMHEDANHIOBAHHEX CTOKOB M TE&XHMUECKON BONN AAA NONI-
MITKH Beeft cucremn ['3Y ocymecTRIAeTcs B OCBEeTIMTENb O.

fo NMpoMuIieHMOR MPOBEpKK cxeMa HefTpanM3amuuM MeNOouHOM BOAH
OHMOBHMM I'a38MY MOXeT OHTH DOKOMEHZOBAHA KaK OIMTHaA, ¢ ofasarexb-

HuM yuacTuem BTM B paspalorTke nmpoeKkTa YyCTAHOBEM M IYCKOHANANOUYHLX
padorax.

2.6. Ouncrea TpyGOMPOBONOB CHCTEMH IMEPOSONOYIATSMMUS
OT KApPOOHATHHX OTAOXEHME NPOMHMBKO# CMECHD BORH
H OHMOBMX I'asoB

B 00OpOTHHX CHCTeMAX TI'HAPOSONOYHNANEHMMS CO WMEAOUHOH peaxmuel
OCBeTACHHON BOIH HEOOXOANMO [TPENYCMATPHNBATH NOPHOAMUSCKYD OUHCTKY
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MarHCTDANBHHX TPYOOMDOBOZOB, KOJAGKTOPOB M HACOCOB OCBETAEHHON
BOOH OT OTIOXEHHH, COCTOSAMWX B OCHOBHOM M3 KapOoHaTa KAIblMA.

Ha puc.9 mpuseneHa cxema OUMCTKM TPYGOMPOBOLOB K KOJAEKTOPOB
OCBeTACHHON BOJH ITPOMHBKON CMECHN BOAH ¥ IOMMOBHX I'a3soB.
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Ocbetnennas bodd na cmoib 3010
wnaxoh u dpyeue Hywde: JT3L

Puc.9. Cxema OuUMCTKM TPyLONDPOBOLOB CHC-

TeM THOPO30OROYINAXEHMS OT KADHOHATHHX

OTAOXCHMA HPOMMBROR CMECHD BOOH U JHMO-—
BNX I'a30B

[lpoMuBouHAR BOjA HacOoCOM <0, pasBHMBANUAM HANOpP HE MOHee
< Mila, mogaerca K BOZOrasoBOMYy 3xertropy I7. OrGop ALMOBMX I'asOB
B 3XeKTOD M3 rasoxona I3 ocymecrmusercs no rasonposopy I2 ¢ orpo-
JoM K rumposarsopy Il nas nmpenorspameHMs nonaraHuA BOAW B rasoxoj.
OrGop rasor npoN3BOAMTCA (€3 KAKMX-AUG0 KOMOJAHMTOIbHMX YCTPOACTE
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TOJBKO 38 CUGT paspPeXeHHMA, CO3NAaBaAeMOI'0 B r'a3oBofl KaMepe 3xeKTOopa.
Boja 3 IMupo3aTBOPA HAIDABAAETCA B NpPHAMOK GarepHoit Hacocho#i I0.

TpyGonpoBOAH, NMPefHA3HAYEHHN® NAR ITPOMHBKHM, OTKIEOUADTCH OT
cucremu ['3Y. llenrecooGpasHo mpoMHBATE ONHOBPEMEHHO OIMH KOMAGKTOD
¥ OOMH MAIMCTDAXbHHIA TDPyCONpPOBOSL OCBEeTAGHHOA BOAH. Bonorasosas
CMEChb H3 3XEKTOpa no rpybomnpososry 14 nojaeTcs B KOHIEBOR yuyac?ToOK
xoanextropa 1O, BHBENGHHOI'O AXA NPOMHBKM. lpyroi KoHel KOAXEKTOpDA
nepeMuuxoit 18 coepunserca ¢ KOHHOM TPyOONPOBOLA BOSBpATA OCBeTASH-
Ho#t Boau <1.

BonorasoBas CMeCh OPOXOLMT 1O BCeMy TPYOONpPOBOAY A0 33LBHXKK
nepej HACOCAMM OCBETRSHHON BOZN M 3aTOM MO TpySompomony & ofpach-
BaeTCS B CNelManbHHA Gaccef-orcroiuur 5. Ha arom TpylSonposone
YCTAaHOBACHA 381 BHXKS 7, IpeaHasHaueHHas IJAA MOANEPXAHHS MAKCHMANL-
HO BO3SMOXHOI'O AABNSHHS BOAOIa30BOft CMECH B OuMEaeMHX TPYSONpPOBOJAX.

OcBerseHHas Bona M3 Oacceitia 2 3oxoorBaza I nopgaerca no ka-
Haly 3 K HacocaM 9 M [axes 1o pPe3epBHOMY TPYSONpoBOLY 2< M KOAACK-
*opy 16 - R eOnMuaM M CMHBHEM aNNapaTaM.

[lpoMuBOUYHAA POJA M3 OTCTOMHMKA HACOCOM B MnoflaeTcaA K BHCOKO-
HanopHoMy Hacocy 20. las BosaBparTa ITPOMHBOYHOA BOSH MOXeT OHTD
KCIIOAb3OBAH PE3EPBHHI IMyXAbHONDORON 4 MAK OTHEAbHWE TPYOONMPOBOX,
nMpenHA3HAUSHHHA TOABRO NAs 3Toff Lean (Ha pKC.9 HE NpPHBELEH).

[logpoOHH® pEeKOMEHOAIMH IO PACUETY U 3KCNAYATAINM YCTAHOBKH
IJA NPOMHBEKK HK3NOXeHH B “PyroBOAANMX YKA3AHHAX 110 NPOSKTHDOBAHMD
M JKCIIYATAUAN YCTAMOBOK OXA OUNCTKH TPYOONPOBORZOB I'MAPO3SOXOyRAXE-
HHA OT KapSoHATHHX orxoxenmi™ (M.: CIO OFTPC, I97).

i OUKCTEM HACOCOB OCBOTAGHHON BOIH M NMPHMHKADEKX K HUM Yyuda-
CTHHKOB TPYOONPOBOLOB N0 38INBMXEK MOXET OHTb DEKOMOHROBAHA& NPOMHB-
K& MHTAORpopaHROR O%~it coamHOR XNCIOTOR.

3. CXEMH CYXOrO YIANEHMA JETYYER 30JH

Cucremy ynaxeHMs cyxoit xeryuelt 30XH [IA 66 NOCAGNYyMEero MC-
NMOALSOBAHKS MAM CKAANMPOBAHMS CYXMMM METONAMM MOI'YT COODYXATLCA
BXA BCeH SAGKTPOCTAHIMM MAM IAA OTHOAbHMX BHOProOAOKOB B 3&BHCHMO-
CTK OT NOTPeCHOCTH B Jerydeff 3016, COKDANOHNA DACXORA BOAM B ONCTe-
Me I'3Y u np.

Ha puc.I0O mpMBeneHa cxeMa CyXOoro YAaXeOMMs AeTyde# 30N, pe-
3OPBNPOBAHNAN CHCTEMOR I'NIDABINYOCKO'O YRAXGMMSE.
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Jeryuas 30%a X3 cyxmx 3oxoyxosurexeft 8 aspoxexobamu 11 cobn-
paeTCs K nHeBMarTiueckiM Hacocam I2  no rpySompomojam 4 nmepexkauu-
BaeTCH B XPAHHEWNA COXBmOf EMKOCTH 3, OTKYR& OTTpPYXaerTcs MnoTpetu-
TeAw. MSOHTOX 30XH NOCTYNAST B CMHBHOR armapar 2 ¥ NePeKAYMBAGTCSH
Ha 30j00TBax I.

fixax 3 KOTHOB O NO KaHaXAM / C NOCYNMHTEAbHEMM cOIUaM# 9 yna-
AAeTCA PHOPABAMYECKHM MyTeM B IEakooTcTOfHMEK 6. Bona M3 mIaxooT~
crolinuka Hacocom 10 BO3Bpamaercs AJAA NOBTOPHOI'O HCHOXb30BAHRA.

Taxas cxeMa PEKOMEHRYOTCH, €CAM MOTpPeCSHOCTh B Cyxo#ft 30XZe BCe
BPSMA KIM B OTHeHbHEG NepHoaN patori ToC Oyner MeHbme, ueM KOAKYE~
CTBO 30JH, YAABAKBAGMON SOXOYXOBHTOIAMM. Ecau norpeligercs BCH 30~
Ja MIAM PUMEHAGTCA METOH CyXOor' CKIADKDPOBAHMA JeTyueil 30JH, [ele-
COOODASHO NPHMOHATL CXOMY, NpuBeneNHyn Ha puc.ll.

[lo saTolit cxeme XeTyuas 30Xa M3 OYHKEDPOB CYXHX 30J0yAopuTenel
(smexTpofabTpoB) 7 uepes MHEEMOCKOSBHE 3aTBOPH 8 nocTrynaer B
cOOpHMH® 30XOBHEe OYHKEpH AOCTATOYHO COABWOfk BMECTHMOCTH 9, pacloxa-
FaeMie HONOCPENCTBEHHO NOJ SOXOYAOBHTOIAMA.

Hs cOopmux OyHKepom Cyxas 30Ja 3arpyxaerTcq B IEMEHTOBO3H I3
AAf OTNPABKM MNOTpPECUTERAN HAM UEDe3 WHEKOBOE YBAAXHANEES YCTPOiCT-
B0 II B orKpurTne caMocBamH I2 1aA NEepPeBO3KHM HA CYXOit 30J00TBAX.

Bona nxs yRuaxMeHMs 50aH no rpybSonposony 10 nmogaercs us cCu-
CTOMH MNAKOYIANCHMS.

llxax ¥3 TONOK KOTXOB < CMWBaeTcs Bojoft, nmpoxoame? uyepes mAAKO-
ApoOuaxn 3 ¥ Hacocamu & nepexaurpaercs B OyHKep 1 nas o006e3BOXUBA~-
HMa. OrpexeHMas OT MAAKA BOKA colupasrcs B cOopHOM Caxe 4 ¥ Haco-
CaMM O HANpPABIAETCA HA CMHB MNAKA ¥ HA YBAAXHEHME XeTyuel 30JH.
OGe3BoxeMHNY WIAK CAMOCBARAMM BHBO3KUTCH NOTPESHTENN MIM HA MIEAKO-
OTBAax.

4. BHBEOP OBOPYAOBAHMA MM BECCTOYHHX CUCTEM
SO0JI0Y JATEHMA

HanexHocTh padoOTR GECCTOUHHX CUCTEM 30NOYNANEHMA U BO3IMOXR-
HOCTE ofecneueHMs nedvIMTHOrO GafaHCa BOIH 3SABMCAT OT BHOOpa 060~
pPynoBanks (Hacocop, TPyOGONDOBOROB ¥ IP.) B YACTK eI'0 PACXONHHX
XapAKTODHCTHK, PAIMEDOB K HEOOXOMMMOI'0 pPE3eDRMDPOBAHMKSA.

PacxopHiue XapaKTEepHCTHKM CarepHHX HACOCOB ONPERSAANTCH KOJAU-
YOCTBOM 30JOLNAKROBOR NVIbIM, HOCTYyIanmeH OT KOTIOB YU 30JOVAOBHTE-
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ne# MpH MakcHMaabHOK Harpyske ToC, BKRMoOuas BOLY, NONABAEMYD Ha
noGyauTeAbHHe COMIia, HA YTUIOTHEHWE CAJNBHMKOB CAIBPDHHX HaCOBOR X
T.5., & TAKXE CTOKM, COpacCHBaAEMHE B SONOIJIAKOBHE KaHaNH UI¥ Heno-
CPefCTBEHHO B MPHAMOK OarepHHX HACOCOB.

He xaxpauit paGouuit GarepHuit HacCOC NPEAYCMATPUBRETCH YCTAHOBKA
IByX H&COCOB TaKoro xe TUna (OfHH PE3EeDBHHN M OOMH DPEMOHTHHH). O
Kaxgoro patoyero ¥ Kaxnoro peseprHOI'0 GarepHor'o HacoCa Ha. 30100T-
Bal ITPOKJAANNBANTCH IIYABNONDOBOIN M3 CTANbHHX TPYO. BHyTpeHHuit nua-
MeTp IYJALMNONPOBONOR ONPeNGARETCH MCXONA U3 PACXOOHHX XaAPAKTEpPHCTUK
CarepHHX HACOCOB M MMHMMARBHOA CKOPOCTH HYyNbMM, HCKADUADIEHR ocena~
Hie SOXOMAAKOBHX wacTuUll. lenecoolpasHO HENOCPEICTBEHHOE NOAKIDUE-
HHe MyALIOHOPOBONOB K OarepHwnM HacocaM (6e3 OTKADUADIMX 3aLBHXEK).

Hacocw ¥ TpyOONpOBOAH IS BO3BpATa OCBETAGHHO BOGH C 30J00T-
Baja NOAXHH OOeCrneuMBaTh MAKCHMAXLHYD IOTPEOHOCTb B OCBETIEHHON
BOJle BAGKTPOCTAHIMM, BRIDUAS OPOMHBKY NyJbMONPOBOJORB NHEpeq BHBO-
JOM MX B pe3epB Wi pemMoHT. lcxoms H3 MpefIONOXeHHA, UTQC B PO~
MHBEE ORHOBPeMEHHO JymeT HaxOAAThCR He 0OoJxee OLHOrQ MYJABIIONPOBOLA,
MaKCHUMAAbLHRA pacXoj HACOCOB OCBETIEHHON BOXH JOXXeH OHTh He MeHee
CYMNADHOI'O pacxona Bcex pabouux OarepHhHx HACOCOB ILAOC DACXOZD OnHO-
I'0 CAMOI'O MOIHOI'O OarepHoOro Hacoca.

Ha xampuit paSounfi HacoC OCBeTICGHHO# BOAW CAEyeT MpeRyCMATPH-
BaTh OfMH Pe3epBHL HACOC,

lnameTp TPyOONpOBONA OCBETAEGHHOR BOAH ONpEeReAHETCH DACXORHON
XapPAKTEPHCTHRON COOTBETCTBYDIE'0 H&COCA M I'HMIDABIHYESCKMM COIIPOTHB-
JenueM Tpaxkra, B cuCTeMAX CO mEeNOUHON peaxipiell OCBeTAGHHOR BOIH
00a3aTeNbHO MPENYCMATPHMBASTCH COOPYXEHHE OOHOT'O DPE3EPBHOIO Tpylo-
NPOBOJA OCBETNEHHON BONM ANS BOSMORHOCTK NEPHOAMYECKOR OUHCTKH
TPYGONPOBOSOB OT KapOOHATHMX OTAOXCHHR. HeolxoaMwmo Taxxe NAA TAKHX
CHCTEM OHaMeTDH BCeX TPYOONMPOBOJOB OCBETHSHHON BOHNW MAM HAIOD COOT-
BeTCTBYDIHX Hacocos ypexuuuTh Ha 20%, uroSu ofpasyvumecs B Nepuox
Mexny IIpOMHBKAMK OTHOXEGHMS He IPEnsTCTBOBAIM NOjavue Ha 3AEKTPO-
CTaHIM TPelyeMOoro KOAWUECTBA OCBETACSHHOH BOAH.

Iis Dojauv OCBeTAGHHO{ BOXNH HAa CMHBHWE ¥ IPOOYRUTENbHHE COIl-
N8 ¥ Npyrde HYXIH Ha 3NGKTPOCTSHIMH QONYHO YCTAHABAHBANT HEOCKOJNL-
KO rpynn EONOXMMTENIbHHX HACOCOB COOTBETCTBYNIErO DACXOna M HANopa.
OTH HACOCH LI8JecOo0o0pa3HO NONKANYATL K MArMCTPAALHEM TPYOONpPOBONaM
OCpeTHZeHHON BONN, HeoOXONMMOCTL YCTAHOBKM Nepe] HACOCAMK ITPOMEKy-
TOUHHX GMXOCTe#f OTOPAPMBAGTCH B ONMMCAHHUKM COOTBETCTBYNUMX CXeM
'3Y. B cucreMax CO WEACUHOR peaxmyeRt OcBeTAeHHON BOOH CAERyeT pac-
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CMOTPSTh BO3MOXHOCTH OTKA3& OT YCTAHOBKM OTAEAbHHX CMHBHHX HACOCOSB
NP YCJAOBHK COQOTBETCTBYDWErr'0o YBOJIUYGHHS HANOPA HACOCOB A Iepe-
KaUyKd OCBeTAGHHON BOIN H3 30J00TBAXA.

s nonaur OCBOTACHHO® BOQH OT CMHBHHX HACOCOB X 3040YIOBHTE-
NAM, MIAKOBNM BaHHAM KOTAOB H NOOYUMTENbHHM CONNAM BLOAbL I'IABHOI'C
KOPITyCA SACKTPOCTAHIMK TPOKRANHBADTCH RONJNSKTOPH. DB cucreme co me-
AOYHO! OCBETNEHHOH BONOA ST KOANEKTODPH AOMAXHH WMeTb I100%-#t pe-
38pB OJAA BO3MOXHOCTH OUYNCTKM MX OT OTAOXCHHH.

TpyGonposogs Nogaul ocBeTXeHHON BOAN 0T KOARSKTOPOB K farep-
HHM HACOCAM IAS NPOMWBKHM NYXLMNOHNPOBONOB HE DPE3eDBEPYNTCH, NOCKOXb~
Ky 2T TpyoOoNnpOROAN HaxOAATcd B padore aumb HefoRLEYD UacTbh Bpe-
MeHM.

B 30A00TBaNAX GECCTOUHHX CHCTEM IHIPO30NOYAANCHUN NONNHW OHThH
NPERYCMOTPEHN HEOOXONMMNEe NMPOTHBOQMALTPAIMOHHHE MODONDHATHA, &
TAKEEe CIeIMaibHuE Oacceli ocperTieHHON BOAN. DuecTHMOCTL 3TOI'0 fac~-
celiHa, onpenexeHHas 10 PASHOCTH MAKCMMAXLHOI'O ¥ MMHMMAJNLHOI'O YpPOB-
Hel!l BOAMH, JORXHA OCeCHeUMBATH ROMNENCAIMD MOTEDh MAM MNOCTYILAGHMHE
BOOH B CKCTEMY B Da3HOC BDPOMS I'OJA.

lag cHcTeM CO meROUHONt peaxmnuefi oCBeTASHHOR BOAN, KPOME TOI'C,
HeOOXORMMO, UTOOH BpeMf NpeONBaHMR BOAW B OaccefiMe OHNO HE MeMee
150-200 u. [as Taxux cucTeM LOX6COO0DASHO OCBETAGHHYN BOAY H& SXeK-
TPOCTAHIMD NOJABATH 110 CAMOTEUHMOMY KAMALY MAN NOLSEeMHOMY KOAXEGK-
ropy GOXLEOTO ceueHusn (He menes Ix3 Mm). PesepmupoBaHNe TAKMX XaMa-
0B ¥ KOARSGKTOPOB He trpelyeTrcH.

Pexonenparmeu 1mo BuGOpY 00ODYNOBaHHA, HeOOXO[MMOrO AXX KOH-
KPeTHRX CXEM 30X0YNaxeHNa, RAHN B OMMCAHNN DTHX CXOM.

OrpetCroonHuit penakrop T.[l.lHeoHora
Inreparypuiit pegaxrop M.I'.[oxoxosckas

Texymyeckuit penaxrop H.T.leourreona
Hoppexrop B.R.Haxrnosmy

Nogrmcano x newars I5,02,83 Sopmar 60x84 1/16
lley.x.I,5{ycx.-nevu.x.1,4 ) yq.-x3x.x. 71,3 Tupax 1100 axs.
3axas ¥ 4//23 Hanar.B 18/83 lexa 20 xon.

[lpouasoncrrennan Ga nepenop»oro omera n umdo ComarexsHe
PONSBOR 105%: Iocxm ?moncnl nep., .I,Eg Pro
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FESMOHEHIE Mo | "PeroMe AL A N0 BRESOMY NG H Oy BUBGHHH L OCCC PO LY UL oM
WHIVHLIAKOY JATCHHA FCTURORMN AWK TR R
Mara spegenns 01.04.93

HamameHOBAHHE BUKY VEHTE. H HanMeHoBAHK I BOEYACHTE aMOHBTE COGRO! THe kot HME T Ha
"METOIHMCCKHE VEKEIARNA .

HpsceowTs goxyserty coonasense: P 3427 103-81, nposcyasmnr bhr oy BHYdile b 13 PV RO Y
AHCTE,

('pox acHctaux PI1 34.27.103-81 yverawosmre 0o 01.04.2003.

110 BCEMY TEKCTY 3OMEHHTE CI0BA "TeXHUYECKIS BOAA" HA "HOXOAHAD Bols' .

vkt 1.2, nepeuil abiad. 3aMOANTS CIIOBO: "30n0YIaTCHNe " HA 'Trapozonoyaancsue (1'3Y)";

giopoll af1an WNOEHTE B HOBOH pegakitui: "JIpyrunm vonosseM oleeieyeH il SeeCTOMROrD
PEAHME RBTRETCA NOCTATOMHD GONBITAS BMOCTHMOCTE DECCCHHA OCBCTIACHHOH ROIH I3 20T TRAIC JIN0A
HUOMUCHUELHEHR O ORBY HEMOHCHRT KOHYGCTRE B, a8 HeRcd R Clo Teve Y MU HBIBCHIEE DLe v
BUEL DPUHCADAHT H3-33 WHTCHCHBROND HCASDCHHUA MO HA (O FRIE I B THHR TTODMOT
HAMODAWHBAHAN THAA THMUEE, & YVACAHHCHKE - H-90 DTOBREICH B TIOR 1Y EICH MR BOERL 4 BT IOTHH BN
OCaJJKaM¥ OCEHLIO U NOCTYTUJIEHUS NaBOJKOBBLIX BOJ BECKON'.

[Tynkr 2.1, nepsbiit ab3al. 3aMeHUTL CIOBO: "paCcTBOPUMBIMU" Ha "MafiopacTBOPHUMbIMKA"

[TyukT 2.3, BTOpo# aG3au. [locne cnosa "npumMeneHa” ONOMHUTL CioBaMU: “"HanopHas MW",

naTbid ab3ay. 3aMeHuTL CNoBO: "HacocaMu' Ha "k Hacocam'.

[TyHKT 2.4. 3@aMEHHTL PHUC. 5 HA HOBBIN "Puc. 5. CxeMa | 3Y ¢ HHTEHCHUBHBLIM OpOWEHHEM MOKDbLIX
30710y IOBUATENEH" .

AG3an 6 (cTp. 13) ¥ NOCNEAYIOWMI TEKCT N0 KOHUA M. 2.4 3aMEHUTb Ha TEKCT B HOBOM
GOPMYNHPOBKE, U3JIOKEHHOW Ha cTp.14,14-1, 14-2. 1 15, npunaraeMbIx K u3aMeHeHH0 M.

[Tyukt 2.5, nmepBblit ab3al. McKIFOYHTL CIOBO "KanneyoOBUTENEH ",

cTp. 18, nepsoiit ab3au. UckmounTs ciiosa "MOKpBIX 30Ji0yJioBUTENER";

TpeTwit ab3al. 3aMEeHUTL CNOBA "B CMECUTENILHON KaMepe 3KeKTopa" Ha "B KOJJOHHE 4.

nociecAHuN abzau. McknouuTs.

[Tynkrt 2.6. Ctp. 20, nepsroiit ad3al. 3aMEHUTL CJI0OBA 'TIpeIHA3HAUEHHbIE /1 MPOMBIBKY " Ha "Ha
MEPUOA NPOMBIBKU";

TpeTui abzau. IcKaounTs.

Pasaen 3, maThid ab3aL H3MOXKHUTL B HOBOW pefakuvu: "Takyro cxeMy clieqyeT NpUMEHATh A71a BCex
TOC ¢ cyXxumu 30510y NOBUTENAMMU, AAXKE €CNK NOTPEOHOCTL B CYXO# 30n€e OyieT MeHbLLE, Yem
KOJAUYECTBO 30JIbl, YJIaBJIWBAEMOH 30JI0YAOBUTEIIIMM,

Ecnu notpebngercs BCA 30/1a UK MPUMEHAETCS METO CYXOrO CKAAAUPOBAHUS NETY UYCH 30.1bI.
MOXXHO UCTOJIL30BATh CXEMY, MTPUBEACHHYIO Ha puc. 2",



-.'_-_-_-_-._h-

_--_—-——--ﬁ-d-.-h-—

o alialeln

B MOKpBIX 3010YJIOBUTENAX C KoarynaTopaMy BeHTypH ynaBiauBaeTca 95-97% neTyden 304bl U 3-
4% OKCUIOB cepbl. it MOBBILLEHUA CTENEHU OUMCTKU ra3oB OT 30JIbl 70 99-99,5% MoKpbie

30/10YJIOBUTENM MEPEBOAAT B PpEXKUM UHTEHCUBHOI'0O opowieHusd (MPO), npyu KOTOpOM NAOTHOCTE
OpOMIEHUS KOAryasaTopoB BeHTypH yBenuuuBaerca B 3-4 pasa. B pesysibTarte rnepesoga MOKphIX
3on0ysioBUTeNed Ha MPO 00BEM 30JI0BOI MYJIBIIBL, NEPEKAaYUBAECMON HA 30/100TBaJ, U OCBET/ICHHOI!
BO/Ibl, BO3BpalaeMoi u3 30500TBana Ha TOC, yBeIMYUBaAETCS MOYTH BJIBOE, YTO noTpedyer

COOTBETCTBEHHOI'O YBEJIMUEHUS KOJIMYECTBA HACOCOB MJIM pa3MEpPOB MYyIbNONPOBOAOB U TPYOONPOBOAOB
OCBETNEHHOW BOJBI.

JIns cokpaileHus pacxona Mnyibrbl H OCBETICEHHON BOABI BO BHELIHEN cucteme [ 3Y npu nepesoae
MOKpbIX 30J10yN10BUTENeH HA UPO pekoMenayerca cxeMa ¢ BHYTPEHHUM LIMKJIOM OpOLUEHHUA (pUc. 5). B

3TOM CXEME NMynbla U3 MOKpbIX 30J10yJIoBUTENEN 15 MocTynaeT B rpyHTOBEIE Hacochl 17 1 nanee B
FHAPOLUMKIIOHBI 14,

CneayeT ycTaHaBIMBaTh 110 IBa HAacOCa U ABA F'MAPOLMKIIOHA (pabouunii U pe3epBHBIN) Ha OJHH WIH
ABA KOT/1a 4 pasMelllaTb UX pSIIOM C COOTBETCTBYIOLMMH 30JI0YJIOBUTENAMH, IPUUEM HACOCHI

ycTaHaBIUBalOT Ha 10-20 cM BhILIE€ YPOBHSA 110J1a 30JILHOTO NTOMEIUEHUS U COCAHHAKOTCH

Tpy6ONpoOBOAAMH HEMOCPEACTBEHHO C BBIXOJHBIMH OTBEPCTUAMH KOHYCHOIO JHHIA 30J10YJIOBUTENEH
0e3 ruapo3aTBOpPOB.

[Tynena B rHApOUMKIIOHAX pasjaensercs Ha Asa noroka. [Ipumeprno 70% Boasl 1 25% 305kl
00pa3yloT MOTOK YaCTUYHO OCBETICHHON MYyJBIEl, KOTOpasd UCMOIB3YETCA A/ OPOLLCHHS
KarieyJoBuTeNiek 15 v a5 nojayy B 1W1aKOBbIE BaHHbI KOT/IOB 10.

CrylueHHas nyJjbna, o0beM KOTOPOH COCTaBNSAET MPUMEPHO OAHY TPETh OT 00bEMa MOCTYyNaOLIEH
B FHAPOLMKIIOHBI MYbMNbI, Mo TPYOONpoBoaaM HarnpasisgeTcs B OyHKep OarepHbuix HacOCOB 8 U BMECTE CO
LI1AKOBOM NMyNbNOH MepeKayruBaeTcsa Ha 30j100TBajl. OpollieHue KoaryJsaTopoB BeHTypH 16 U nuTaHKe
noOyAUTENBHBIX COMJI B LLINAKOBOM KaHaJle BEETCS OCBETIEHHON BOJOH OT HACOCOB 2.

CaMOTeuHbl€ KaHAJIBI U1 D0JI0BOH MYJBIIbl HE UCMONB3YIOTCS, MOCKOMBKY Mmojaya 20J1I0BOH My bIlbl
OT MMAPOLHUKIOHOB A0 GarepHoit MpOU3BOAUTCA MO HaltOpHBIM TpyOOIpoBOAaM.

OcBeTtnieHHas BOJa, KOTOpas paHee nojasajnach B MoOyAUTENIbHbIE COMJIA 20/10BbIX KaHANOB,
HCIONb3YETCA /IS OPOLUICHUSA KOaryasaTopos BeHTypu.

B MOKpBIX 30710YJIOBUTENAX, paboTaroux B pexxume MPO, ysBennuuBaeTcs Takue norJjolleHye
oKcK0B cepbl A0 10-12%. IToro KoauuecTna norjaolaeMolX OKCHAOB CEPhl I0CTATOUYHO i

HeHTpanu3aluMy LEeNOUHbBIX KOMIOHEHTOB 306! yriel Ky3sneukoro, Ilevopckoro, JIbBoOBCKO-
Bonwinckoro u UpkyTckoro MecTopoXXaeHHUH.



[Tpu COKMraHuM 3TUX YTJIeH U UCTIONB30BaHUM CXEMEI, H300paXKEHHON Ha pUC. 5, OCBETIICHHAs BOJa
6ymet umeTs pH<10,5 n Oyaer npuroaHa Ans opolleHns Koarynsatopos BeHTypu 0e3 kakon-1ubo
npeaABapHTEIbHOH 00pabOoTKH.

Jns 2NeKTPOCTAHLMM, CKUraolMX Topd M yrau, B 30Ji€ KOTOPbIX COAEPXKaHHUE CBOOOAHON OKHUCH
Kanblus npesbiliaet 2%, uMpKyaupytowas B cucreme ['3Y Boaa OyeT UMETH WIETOYHYIO PEAKLHIO
(pH>11,0). [Ing Takux anekTpocTaHuui pekomenayerca cxema I 3Y (puc. 6). [1o aToH cxeMe opouieHue
KaniacyjaoBuTeNen 18 ocyumecTBIseTCA WENOYHOU OCBETIEHHOH BOAOM, NogaBaeMoi Oe3 BCAKOH
0O6paboTku B HanopHbie 0aky 14. IlockonbKy NMHKUM NOJAYH LIEJTOYHON OCBETIIEHHOH BOJIBI K COMa
OyAyT 3apacTaTh KapOOHATHBIMH OTNOXKEHUAMH, KanjeyI0BUTEIN CHAOXKalOTCA NBYMs NosAcaMy
OpPOILEHHUS C CaMOCTOATE/IbHBIMH MOABOAAMM OT HallOpHOro 6aka, oNHUM pabounM W OJIHUM PE3CPBHBIM.
[To Mepe 3apacTaHus COMJ NPOBOAAT UX OUHUCTKY MEXAHUYECKHUM CMOCOOOM MM NMPOMBIBKOH KHCIIOTOH.

OcTanbHas 4acTb OPOILAKOIIEH BO/IBI MOCTYNAET HAa YCTAHOBKY A/ HEWTpaiu3auuvy 1enouu 16 u
3aTeM HacocoM 17 nopaetcs Ha POpPCyHKU koaryaaropoB Bentypu 15 zonoynosureneit. [1pu atom
YVAEAbHBINA pacXo BOAB! HA OPOLLUECHUE KaruieyJoBUTeNeH HeoOxoaumo yBeanunTb ¢ 0,05 no 0,2 kr Ha |
M’ ra30B (NP1 HOPMANbHBIX YCIOBUSX). DTO MO3BONMUT YBENHUYMTE MOTNOLIEHHE OKHCIIOB CEPbI U3
JBIMOBBIX Ta30B H YMEHBUIUTE LIENOYHOCTh BOAB!, UUPKYJIMpYIOUied B cucteme I 3V,

Kak » BO BCeX cUcTeMax O LENOYHON OCBETJICHHOH BOJAON B CXEeMeE NpeayCMaTpuBaeTCH
yCTaHOBKa 12 and nepuoaAnYeCKOH OUUCTKU TpyOONPOBOAOB OCBETICHHONW BOABI OT OT/IOXKEHUM.

B 6ecctounbix cuctemax ['3Y ¢ MOKpBIMM 30JI0YJIOBUTEAAMU OCBET/ICHHAS BOJla MOXKET ObITh
HaCbILIEHA CY/Ib(ATOM Kajibunda. B 3TOM ciiyuae A npeaoTBpallieHus Cyab(aTHbIX OTJIOXEHHH Ha
BHYTPEHHHUX OpOIllaeMbIX MOBEPXHOCTAX 30JI0YJIOBUTENEH HEOOX0AUMO N00aB/IATH B YaCTh OCBETJIEHHOM
BOAbI, KOTOpast MNOAAETCA Ha OpolleHHe KoarynaTopos Bentypu, 20-30% ucxoaHol BOAbI UK
MajlOMUHEPATIN30BAHHBIX CTOKOB.

s 3Toro uenecooOpazHo nutaHue GopCyHOK KoaryastopoB BeHTypu 17 MOKpBIX
30J10yJIOBUTENER 14 BECTH OT OTAENBLHOH Irpynnel HacocoB 18, noaknoyeHHbIX kK cOopHoMy Baky 15, B

KOTOpbIH KpOME OCBETJIEHHON BOJbl HANPABJIAIOT BCE MAJIOMUHEPATIM30BAHHBIE CTOKH M HEODXOAUMYIO
n00aBKy MCXOOHOH BOJbI.

Ha anekTpocTaHuaX, COKUTatOUX KU3EJTOBCKUHI, MOAMOCKOBHBIA U 9KUOACTY3CKUHA YIiK M
000pYA0BaHHBIX MOKPBIMH 30JI0YJIOBHTENIIMHU, NYJbNA, NOCTyNaoas B barepHyO0 HaCOCHYH0, MOXXET
UMETh KNCIIYIO peaxkuuto. B 5ToM ciyyae ans npeXoTBpauieHUs KOppo3UHK NyJbnonpoBoAoB B cxeme [3Y
HEOOXOIUMO NMPENYCMOTPETEL YCTAHOBKY AJIS HEMTpanu3auuM Nyasnel 16, HanpuMep, nyTeM 106aBoK
LIECJIOYHBIX CTOKOB BOAONIOArOTOBHUTE/IBHON YCTAHOBKH UJIM pACTBOPA U3BECTH.

Jns 9KkM0aCTy3CKOro yrias BO3MOXKHA HeHTpanu3alus KUCIOoN nybnbl 6e3 106aBOK 11eN0YHbIX
PEareHTOB MYTEM BbIACPKKH MYJIbNEI MPU HHTEHCHUBHOM TEpeMELIMBaHUU B TedyeHUe 10-15 MUHYT.

Takyro HelTpaiu3auHio Ueaecoo0pa3Ho MPOBOAUTE B 3PJUQPTHOH YCTAHOBKE C 3yMII(POM BMECTUMOCTBIO,
obecneyuparouiel Tpebyemoe BpeMs BBIACPKKH KUCIOW Nybnbl".



